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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 | 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 (DAMPSs) 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 a-tubulin
deacetylase Sirtuin 2 (SIRT2), resulting in accumulation of acetylated
a-tubulin. Accumulated acetylated a-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. (l)
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. (lll) 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'%
YInstitute for Research in Biomedicine, Bellinzona, Switzerland,
%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?;

'Howard Hughes Medical Institute, Yale University School of
Medicine, New Haven, CT, United States, “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




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
immunosurveillance—the host-protective phase of the process);
Equilibrium (i.e., immune mediated tumor dormancy—the 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°
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 ‘for memory’. 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 d’'Immunologie Hématologie Pédiatrique,
Hopital 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 ‘biologicals’ 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.




PS.4.01
T cell receptors, their specificity and role in selection

P. Marrack™? J. White?, E. Kushnir?, D. Becker?, H. Krovi®, J. Scott
Browne*, R. Bedel?, L. Gapin?, J. Kappler?, J. Kappler?;

CO, United States, *National Jewish Health, Denver, CO, United
States, *University of Colorado, Denver, Denver, CO, United States,
“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.| 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, Castleman’s diseases, several other
autoimmune inflammatory diseases, such as progressive sclerosis,
reactive arthritis, polymyalgia rheumatica, adult still's 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- 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-B. This molecule,
aryl hydrocarbon receptor (Ahr) interacts with Statl 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 RO1AI072435 and RO1GM100151

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.




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 | clinical trial in cancer patients. In this talk | 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', J. Fric?, A. Wong?, T. Ping?, E. Newell?, P. Ricciardi
Castagnoli®?;

SIgN/ A-STAR, Singapore, Singapore, 2SIgN/A-STAR, Singapore,
Singapore, *Singapore.

Dendritic cells (DC) are well known as initiators and regulators of
immunity. Microbe’s 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, 1,3-8 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/PLCy2 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 CD11lc-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)-8 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-1R production in macrophages
infected with Escherichia coli, Citrobacter rodentium, or Vibrio
cholerae. Mouse strain 129 exhibited similar defects in IL-18
production and harboured a mutation in the Caspll locus that
attenuated caspase-11 expression. This finding is important because
published targeting of the Caspl gene was done using 129 ES cells.
Caspl and Caspll are too close in the genome to be segregated by
recombination so the published Caspl” mice lack both caspase-11
and caspase-1. Interestingly, Casp11” macrophages secreted IL-18
normally in response to ATP and monosodium urate, suggesting that
caspase-11 is engaged by a non-canonical inflammasome. Caspl”
Casp11™™1™ ‘macrophages expressing caspase-11 from a
C57BL/6 BAC transgene failed to secrete IL-18 regardless of
stimulus, confirming an essential role for caspase-1 in IL-18
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 (Top1l).
We also showed that Top1l 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 Topl protein by translation
suppression. AID augments the frequency of mutations approximately
1,000 folds by reducing the Topl 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 Topl
protein by AID and found that the miRNA-Ago2 complex binds the 3’
UTR of Topl mRNA by AID activation. The results support the
hypothesis that AID edits miRNA to down-modulate Topl 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.




LL.12.01
Three Horsemen of the Anti-Apocalypse

T. W. Mak™?;
'ON, Canada, “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 TNFa 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 TNFa
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 TNFa 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 "hub” 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*?%

'San Raffaele Scientific Institute, Milan, Italy, °San Raffaele Telethon
Institute for Gene Therapy, Milan, Italy, *Vita-Salute San Raffaele
University, Milan, Italy.

T regulatory type 1 (Trl) cells are a population of Tregs induced in
the periphery by IL-10. Trl cells control immune responses through
IL-10 and TGF-$, and Granzyme B-mediated killing of myeloid APC.
Trl cells are identified by their unique cytokine profile (IL-10+IL-4-IL-
17-). Trl cells express transiently FOXP3 upon activation; but FOXP3
expression never reaches the high levels characteristic of FOXP3+
Tregs. By gene expression profile of human Trl cell clones we
identified two surface markers (CD49b and LAG-3) that are stably
and selectively co-expressed on murine and human Trl cells. The co-
expression of CD49b and LAG-3 allows tracking Trl 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 /1l
trial using this polarized Trl cells is planned in patients after kidney
transplantation.

Results obtained in patients treated with in vitro generated Trl cells
demonstrated the feasibility of this approach. However, the polarized
Trl population includes contaminating non-Trl cells, which may
represent a drawback for Trl clinical applications. The co-expression
of CD49b and LAG-3 enables the isolation of highly suppressive Trl
cells from in vitro polarized Trl cultures.

In conclusion, Trl cells are inducible Tregs that play a key role in
maintaining immunological homeostasis. The identification of CD49b
and LAG-3 as Trl-specific biomarkers will facilitate the study of Trl
cells in vivo and the use of Trl cells for forthcoming therapeutic
interventions.

LL.16.01
The emerging diversity of immunological memory

A. Radbruch?, A. Hauser?, H. Chang®, K. Tokoyodoa®;

'Deutsches Rheuma-Forschungszentrum Berlin, a Leibniz Institute,
Berlin, Germany, “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 Al 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 Al (Anx 1) was identified on the surface of early apoptotic
cells. Recombinant Anx land 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*, B. G. Neel?, C. A. Lowell*;
*University of California, San Francisco, San Francisco, CA, United
States, 2University 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. Shpl is
one of the major tyrosine phosphatases responsible for inhibitory
signaling in innate immune cells. Mice carrying mutations in Ptpn6,
the gene encoding Shpl, 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
CD1lc-cre (Itgax-cre) caused severe autoimmunity without
inflammation. Genetic and biochemical analysis showed that loss of
Shpl 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 Shpl
primarily affected MyD88 dependent pathways, leading to
exaggerated TLR and IL-1B signaling responses that drove
autoimmunity. Deletion of the inhibitory Lyn kinase, which is upstream
of Shpl, 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/Shpl-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*?
'Oswaldo Cruz Foundation, Belo Horizonte, Brazil, 2Universidade 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 HMGNL1 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 (HMGNL1) is a
potent alarmin that induces antigen-specific Th1l immune response by
interacting with TLR4. Inoculation of EG7, a mouse thymoma
transfected to overexpress OVA, into Hmgnl-/- and littermate-
matched Hmgn1+/+ mice revealed that the tumor grew much faster in
Hmgn1-/- than in Hmgnl+/+ mice. EG7-bearing Hmgn1-/- mice had
fewer splenic OVA-specific CD8 cells, suggesting that endogenous
HMGNL1 contributed to the development of antitumor responses. To
determine whether exogenous HMGNL1 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 HMGNL1,
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
(2x104/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 HMGNL1 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 ymphoma 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*?, S. Campion?, L. Dorrell?, T. Hanke?, N.
Goonetilleke?;

'United Kingdom, “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 naive
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 naive T cells. Furthermore, epitopes are
often presented by several different HLA class Il allotypes. Thus rules
for class Il 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 Il 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 | (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 | 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 Il (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 “families” 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 a-enolase, have be
thoroughly characterised, epitope-mapped and animal models
established.

Citrullinated a-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. Lunemann;
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 Il region on chromosome 6p21 are the highest-risk-conferring
genes. Less-robust susceptibility effects have been identified for MHC
class | 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 Sanita, 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 | 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 — 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
70's 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
2000’s. 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 ‘chimerization’, replacing the
murine antibody backbone by human IgG, but leaving the mouse
antigen combining site, to ‘humanized’ 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.
“Myeloid-derived suppressor cells” (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 naive 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; (i) 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, HYEM 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'?, S. Bailey-Bucktrout?, M. DuPage®, S. Gitelman?,
K. Herold®, L. Masiello?, A. Putnam?, Q. Tang?, E. Trotta®, M. Yadav?;
'CA, United States, 2UCSF, San Francisco, CA, United States, *Yale,
New Haven, CT, United States.

Type | diabetic patients suffer from the lack of immune homeostasis
and unregulated autoimmune destruction of islet B 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, MlI, 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'?
*University of Milano-Bicocca, Milano, Italy, 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 (NFATCc), 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-Plcy2
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 mMTORC1 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'?, E. Gagnon?, D. Schubert?;
'MA, United States, “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 PLCy2. Therefore, we tested the role of tyrosine
phosphorylation pathways in in vivo inflammatory reactions. Src-
family kinases, Syk and PLCy2 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 B, integrin-mediated leukocyte activation, we
hypothesized that Src-family kinases, Syk and PLCy2 are also
required for B, integrin-mediated leukocyte migration. Surprisingly,
neutrophil migration in a conventional Transwell assay did not require
Src-family kinases, Syk or PLCy2 even though it was strongly
reduced by the genetic deficiency of the B, 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 PLCy2 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 PLCy2 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 guestions 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’, J. Schwartz*, J. M. Boyd?, A. R. Horswill®, W. M.
Nauseef’;

YInflammation Program and Department of Internal Medicine, Roy J.
and Lucille A. Carver College of Medicine, University of lowa, lowa
City, IA, United States, 2Department of Biochemistry and
Microbiology, Rutgers University, New Brunswick, NJ, United States,
3Department of Microbiology, Roy J. and Lucille A. Carver College of
Medicine, University of lowa, lowa 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 HOCI 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 (msrAl and msrB) was
more susceptible to killing by reagent H,O, or HOCI 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 msrAlB, 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.
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S.6 Lymphocyte development

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

Y. Choi*?, J. S. Duke-Cohan™? W. Chen?, B. Liu®, J. Rossy*, T.
Tabarin*, J. Gui*?, K. Gaus®, C. zhu®, E. L. Reinherz®%

"Harvard Medical School, Boston, MA, United States, 2Dana-Farber
Cancer Institute, Boston, MA, United States, *Georgia Institute of
Technology, Atlanta, GA, United States, “University of New South
Wales, Sydney, Australia, *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 B1 integrin adhesion domains.
Furthermore, ligation of plexinD1 by sema3E in trans regulates
individual B1 integrin catch bonds. Loss of plexinD1 expression
reduces B1 integrin clustering thereby diminishing avidity, whereas
sema3dE 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 naive 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, iINKT cells, and nlELs. 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 iINKT 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 iINKT 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 “memory-like”, 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 yd T cells

G. De Libero*?, L. Morit;
SigN, Singapore, Singapore, 2University of Basel, Basel,
Switzerland.

Human T cell receptor Vy9Vd2-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 Vy9Vd2 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 (BTN3A1l) as the molecule involved in
activation of TCR Vy9Vad2 cells.

BTN3Al 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 Vy9Vv&2 TCR
interacted specifically with BTN3Al-antigen complex as shown by
surface enhanced Raman scattering. Accordingly, BTN3Al
represents an antigen-presenting molecule for the activation of
VyoVva2 T cells.

S.7 Cancer immunotherapy

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

C.J. M. Melief', G. G. P. Zom?, D. V. Filippov®, W. J. Krebber®, F.
Ossendorp?;

!|SA Pharmaceuticals, Leiden, Netherlands, “Tumorimmunology,
Dept of Immunohematology and Blood Transfusion, Leiden University
Medical Center, Leiden, Netherlands, *Bio-organic Synthesis,, Leiden,
Netherlands, “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/l 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, | 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 Universita di Genova,
Genova, ltaly.

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 | molecules. The variable NK cell receptors
present in human populations — the Killer-cell Immunoglobulin-like
Receptors (KIR) - are specific to simian primates, species in which
the KIR have progressively coevolved with MHC class | 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 | 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 | 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 | 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. | will
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discuss how the presence of histone mimics in mammalian and viral
proteins contributes to the regulation of gene expression. | 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
HIFlalpha. 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. O'Neill 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, |. 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 Thl,
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 mMiRNAs 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. Giltekin, A. Dakic, B. Werner, E.
Axelsson, M. Jaritz, M. Busslinger;
Research Institute of Molecular Pathology, Vienna, Austria.

The zinc-finger transcription factors Ikaros (lkzfl) 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 lkaros in Cd79a-Cre lkzfl™ mice stringently
arrested B-cell development at a transitional c-Kit™" pro-B cell stage.
These pro-B cells did not proliferate although they expressed Igu and
surrogate light chains. ChlP- 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, lkaros bound to active promoters and
enhancers. DNase | hypersensitive (DHS) site mapping and profiling
of active histone marks revealed that Ikaros binding silenced the
promoters of repressed l|karos target genes. In contrast, lkaros
promoted transcriptional elongation and activated enhancers at
activated target genes. Together, these data identified Ikaros as an
important regulator of early B-cell development.

fll-

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 | molecules
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and play their part in the control of viral infection through the “missing-
self” recognition mechanism. On the other hand, activating Ly49
receptors can recognize stand-alone viral proteins or viral proteins
expressed with MHC class | 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
mO04/gp34 was shown to be necessary, but not sufficient for a
successful recognition of MCMV infected cells via these activating
receptors. In this talk | 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
STATSs 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.

S.12.03
Hypomorphic, homozygous mutations in Phosphoglucomutase
3 impair immunity and increase serum IgE levels

M. Barbouche®, M. Bejaoui?, E. Unal®, T. Patiroglu®*, Z. Jouhadi®, A.
A. Schéffer®, E. Smith’, S. M. Haslam®, A. Dell®, B. Grimbacher®*;
!Laboratory of Immunopathology, Vaccinology and Molecular
Genetics, Pasteur Institute of Tunis, Tunis, Tunisia, *Pediatrics
Department, Bone Marrow Transplantation Center, Tunis, Tunisia,
®Department of Pediatrics, Division of Pediatric Hematology and
Oncology, Faculty of Medicine, Erciyes University, Kayseri, Turkey,
“Faculty of Medicine, Department of Pediatrics, Division of Pediatric
Immunology,Faculty of Medicine, Erciyes University, Kayseri, Turkey,
®Hassan Il University, Casablanca, Morocco, °National Center for
Biotechnology Information, National Institutes of Health, Department
of Health and Human Services, Bethesda, MD, United States,
"Clinical Research Center, Department of Laboratory Medicine,
Karolinska Institutet, Karolinska University Hospital Huddinge,
Huddinge, Sweden, ®Division of Molecular Biosciences, Department
of Life Sciences, Imperial College London, London, United Kingdom,
°Centre of Chronic Immunodeficiency gCCI), University Medical
Center Freiburg, Freiburg, Germany, °Royal Free Hospital, Dpt. of
Immunology, University College London,, London, United Kingdom.

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
DOCKS8. 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-GIcNAc 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 DOCKS8. 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
enzyme’s phosphoglucomutase activity, but impact on the
biosynthetic reactions involving UDP-GIcNAc. 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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S.12.04
Immunoglobulin class switch recombination deficiencies

S. Kracker', M. Di Virgilio?, J. Schwartzentruber®, C. Cuenin®, B.
Grimbacher®, N. Kutukuler®, S. L. Seneviratne’, N. Jabado®, M.
Nussenzweig®, A. Durandy;

'INSERM U768, Imagine Institute, Descartes-Sorbonne Paris cité
University, Paris, France, “Laboratory of molecular biology,
Rockefeller University New York, NY, United States, *Department of
Human Genetics,, McGill University and Genome Quebec Innovation
Cen, QC, Canada, “International Agency for Research on Cancer,
Lyon, France, *Centre of Chronic Immunodeficiency, University
Medical Center Freiburg and University, Germany, *Department of
Pediatric Immunology, Ege University Faculty of Medicine, 35100
Bornova,, Turkey, ‘Department of Clinical Immunology, Royal Free
Hospital, London,, United Kingdom, ®Department of Pediatrics,,
McGill University Health Centrer Montreal, QC, Canada, °Laboratory
of Molecular Immunology,, The Rockefeller University, New York, NY,
United States.

Immunoglobulin class-switch recombination deficiencies (Ig-CSR-Ds)
are rare primary immunodeficiencies characterized by defective
switched isotypes’ (IgG/IgA/IgE) production. Depending on the
molecular defect in question, the 1Ig-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 INO8O
downregulation in CH12-F3 cells, suggesting a defect in cohesin.
Since INO80 and cohesin were shown to accumulate at Sa and Ep
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 Thl7 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

M. Taniguchi®, S. Fuiii*, Y. Okamoto?;

'RIKEN Center for Integrative Medical Sciences(IMS-RCAI),
Yokohama, Japan, “Chiba University Graduate School of Medicine,
Chiba, Japan, Chiba, Japan.

Human NKT cells bearing an invariant Va24Jal8 antigen receptor,
the counterpart of murine Val4Jal8 NKT cells, mediate strong
adjuvant activity by their production of IFN-y upon stimulation with a
specific ligand, a-GalCer. In the animal model, administration of a-
GalCer-pulsed DCs into tumor bearing host completely eradicates
metastatic tumors within a week. IFNy produced by a-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 a-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 l/lla clinical
trials in patients with head & neck tumors (10 cases). No severe
adverse event related to the treatment was observed. After the
injection of a-GalCer-pulsed PBMC-DCs (10°) into nasal submucosa
together with 5x10’ 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 |
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 naive CD4+ T cells into T helper cells is critical
for generating adaptive immune responses. This process occurs in
the lymph node (LN) where naive 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, Thl7, 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 Thl
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 Thl cell
differentiation.

S.15.05
Dynamisms and regulation of tumor-associated myeloid cells

K. Matsushima?
The University of Tokyo, Tokyo, Japan, 2JST, CREST, Tokyo, Japan.

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 Il antigen presentation

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

MHC class | present mainly peptides generated in cells by the
proteasome to present a blueprint of the intracellular proteome to
immune cells. MHC class Il 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 | or MHC class 1l 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 |
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;]].-
microglobulin dimers to the PLC. The preferential association of MHC
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class | 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 cell’s
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 Thl priming by inhibiting CD70
expression: arole for intercellular transfer of CD27?

M. Moser?, C. Coquerelle’, M. Dhainaut’, H. Yagita?, J. Borst?,
'Université Libre de Bruxelles, Bruxelles, Belgium, 2Juntendo
University School of Medicine, Tokyo, Japan, *The netherlands
cancer Institute, Amsterdam, Netherlands.

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 | and class ll-rectricted IFN-y-
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, CcD27" mice did not
show enhanced Th1l 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 Thl-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 “guard” 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. | 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, | 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

T. Fujita"!, M. Takahashi?, H. Sekine?;

*Fukushima Prefectural General Hygiene Institute and, Fukushima
City, Japan, “Department of Immunology, Fukushima Medical
University, Fukushima City, Japan.

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




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?

R. Bulla®, C. Agostinis?, F. Tedesco’;
1Department of Life Sciences, University of Trieste, Italy, %Institute for
Maternal and Child Health, IRCCS Burlo Garofolo, Italy.

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 Clg, 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 Clq 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
Iytic 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 | 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 Universitat Miinche, Miinchen, 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,
Maltl 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 | interferon suppresses Type Il 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-B and IFN-y gene
expression programs at the site of disease. The Type Il IFN, IFN-y
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 | IFN, IFN-B, 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-y-induced macrophage
antimicrobial response was inhibited by IFN-B 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-B to inhibit the
IFN-y-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-3 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- to
downregulate protective IFN-y 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 Biologia y Medicina Experimental (IBYME/ CONICET),
Ciudad de Buenos Aires, Argentina.

In the postgenomic era, the study of the ‘glycome’- 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 Thl and Thl7 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-1a.
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 Th1l7. However not all Thl7 cells are pathogenic and induce
autoimmunity, 1L-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 “knock-down” approaches, we have developed a regulatory
network that governs the development of Thl7 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 Thl7 differentiation, therefore
supporting the possibility that high salt diet promotes Thl17
differentiation and provides a trigger for inducing autoimmune disease
on a genetically susceptible background.

S.20.05
Development and function of dendritic cell subsets

K. M. Murphy?, R. Tussiwand®, W. KC? A. T. Satpathy? C. Briseno?,
N. Kretzer’, X. Wu?, G. Grajales?, T. L. Murphy?;

"Howard Hughes Medical Institute at Washington University School of
Medicine, St. Louis, MO, United States, “Washington University
School of Medicine, St. Louis, MO, United States.

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 CD8a’/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 CD8a* 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 |
molecules on infected cells, presumably to evade virus-specific MHC
class I-restricted T cells while releasing the MHC class |-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 “anergy” of Ly49H+ NK cells, a
form of tolerance. Here | 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, “co-stimulation” of NK cells by signals from
other molecules and pathways overcomes “anergy” from activation
receptor engagement alone.

S.21.02
Adaptive reconfiguration of the human NK-cell compartment in
response to cytomegalovirus

A. Muntasell', C. Vilches?, A. Angulo®, M. Lopez-Botet®;

IMIM (Hospital del Mar Medical Research Institute), Barcelona,
Spain, “Hospital Universitario Puerta de Hierro, Majadahonda,
Madrid, Spain, ®Institut d’'Investigacions Biomédiques August Pi i
Sunyer (IDIBAPS), Barcelona, Spain, “Univ. Pompeu Fabra. IMIM
(Hospital del Mar Medical Research Institute), Barcelona, Spain.

Human Cytomegalovirus (HCMV) infection promotes in healthy
individuals a persistent expansion of a functionally competent NK-cell
subset expressin%‘high surface levels of the CD94/NKG2C activating
receptor. NKG2C™" NK cells are NKG2A- CD16+, display inhibitory
KIR and LILRB1 receptors for self HLA class | molecules, but bear
low levels of NKp46 and NKp30 activating receptors. Only minor
proportions of NKG2C™™ 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*™"™) 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 WNatural 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 1117 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 1117, 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™?;
'UCL, London, United Kingdom, “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 “hoover” 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 086867/2/08)

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 (mMRNA), 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 mMRNAs, and thus
microbial viability. We also consider examples of vita-PAMPs other
than bacterial mMRNA.

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 Thl-
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'?, T. Zelante?, R. G. lannitti?, C. Cunha®, A. De Luca’, G.
Pieraccini®, C. Massi-Benedetti?, F. Fallarino®, A. Carvalho?, P.
Puccetti?;

Yltaly, 2Department of Experimental Medicine and Biochemical
Sciences, University of Perugia, Perugia, Italy, *Mass Spectrometry
Centre (CISM) of the University of Florence, Florence, Italy,
“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
source—e.g., under conditions of unrestricted tryptophan
availability—highly adaptive lactobacilli are expanded and produce an
AhR ligand that contributes to AhR-dependent 1122 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 probiotics-to
prevent Candida infection—-has 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-B-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.

S.25.04
Mucosal T cells: Modelled to fit the challenges

Y. Huang', D. Mucida™?, M. M. Husain®, S. Muroi®, F. van Wijk**, M.
Teitell®, W. Ellmeier®, M. Kronenberg®, I. Taniuchi’, H. Cheroutre®;
Division of Developmental Immunology, La Jolla Institute for Allergy
& Immunology, La Jolla, CA, United States, 2Current address:
Laboratory of Mucosal Immunology, The Rockefeller University, New
York, NY, United States, *for Transcriptional Regulation, RIKEN
Research Center for Allergy and Immunology, Yokohama, Kanagawa,
Japan, 4Department of Pediatric Immunology, University Medical
Center, Utrecht, Netherlands, 5Department of Pathology and
Laboratory Medicine, David Geffen School of Medicine at University
of California Los Angeles, Los Angeles, CA, United States, °Institute
of Immunology, Center for Physiology, Pathophysiology and
Immunology, Medical University of Vienna, Vienna, Austria,
"Laboratory for Transcriptional Regulation, RIKEN Research Center
for Allergy and Immunology, Yokohama, Kanagawa, Japan.

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 CD8ap effector memory T cells (Tem) with immediate
protective functions. Unlike lymphoid memory cells, mucosal Tgy are
controlled by an environmental-driven process that optimizes effective
immunity by selectively preserving the highest affinity CD8af
cytotoxic T lymphocytes (CTL). The selective accumulation of high
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affinity CD8af 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 CD8af 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 CD8a 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/Rafl 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.

S.26.05

The endogenous microbiome controls development of
spontaneous autoimmunity to immunologically privileged
neuroretina

C. R. Zarate-Bladés', R. Horai', J. Chen®, P. B. Silver’, P. Dillenburg-
Pilla?, H. Yamane®, C. Chan®, K. Honda*®, R. R. Caspi®;

"National Institutes of Health, NEI, Bethesda, MD, United States,
“National Institutes of Health, NIDCR, Bethesda, MD, United States,
3National Institutes of Health, NIAID, Bethesda, MD, United States,
“University of Tokyo, Tokyo, Japan, °RIKEN Institute, Tokyo, Japan.

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
Thl, Th2, Thl7 and Th22 cells. | 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 Tth 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 Thl cells, some of which
expressed Granzyme B and were cytotoxic. Thus, an infection that is
controlled by CD4+ T cells generated cytotoxic Thl 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. Triib;
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+,
bclé+, 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

S.28.01
Getting to the center of the immunological synapse

M. Dustin®, K. Choudhuri®, J. Llodra®, D. Skokes®, C. Hioe', E. Roth®,
S. Gordo?, K. Wucherpfennig?, J. Tsai’, L. Kam®;

'New York University School of Medicine, New York, NY, United
States, “Dana Farber Cancer Institute, Boston, MA, United States,
3Columbia 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)

S.28.03
What determines the directionality of leukocyte transendothelial
migration?

R. Alon?, L. Stoler-Barak®, S. Barzilai’, Z. Shulman®, N. Ben-Chetrit’,
C. Moussion?, E. Shezen®, S. W. Feigelson®, M. Sixt%;

The Weizmann Institute of Science, Rehovot, Israel, 2IST,
Klosterneuburg, Austria.

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-Il 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*?
'San Raffaele Scientific Institute, Milan, Italy, °The Scripps Research
Institute, La Jolla, CA, United States.

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. Kastenmdiller, 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 wused 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

S.29.01
Role of tissues in immune regulation in allergic inflammation

C. A. Akdis"?

Swiss Institute of Allergy and Asthma Research (SIAF), University of
Zurich, Zurich, Switzerland, *Christine Kiihne Center for Allergy
Research and Education (CK-CARE), Davos, Switzerland.

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. “Keep away"“ 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. “Wash away" 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 “suppression” is taking
place by allergen-specific B and T regulatory cells as well as
“regulation” 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
2).

The identification and characterisation of Treg that can control
immune responsiveness to alloantigens has opened up exciting
opportunities for new therapies in transplantation. Phasel/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 patients’ 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 | related chain A), angiotensin Il 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 Gfil

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 I1L-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 (Gfil) 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 Gfil. Genetic
and molecular analyses of ILC2s reveals a stringent requirement for
Gfil in response to IL33, not IL-25, as Gfil directly targets and
activates the IL-33 receptor. Strikingly, loss of Gfil 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 Gfil 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

J. Hettinger®, D. M. Richards, J. Hansson?, M. M. Barra®, A. C.
Joschko', J. Krijgsveld?®, M. Feuerer";

'German Cancer Research Center (DKFZ), Heidelberg, Germany,
European Molecular Biology Laboratory (EMBL), Heidelberg,
Germany.

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.

LB1.03
Distinct TLR4-expressing cell compartments control neutrophilic
and eosinophilic airway inflammation

J. W. McAlees®, G. S. Whitehead?, I. Harley’, M. Cappelletti’, C. L.
Rewerts’, A. Holdcroft!, S. Divanovic?, C. L. Karp*?®, D. N. Cook?;
'Cincinnati Children's Hospital Research Foundation, Cincinnati, OH,
United States, *National Institutes of Health, Research Triangle Park,
NC, United States, *Gates Foundation, Seattle, WA, United States.

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 TIr4™ mice along
with reciprocal bone marrow chimera techniques to define the relative
contributions of airway epithelial and hematopoietic cell Tir4
expression to LPS- and allergen-induced airway inflammation. Our
data indicate that airway epithelial cell TIr4 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 TIr4 expression is required for Thi-
and Thl7-mediated cytokine production and for neutrophilic
responses to these same allergens, or in response to acute LPS
challenge. Thus, TIr4 expression by hematopoietic and airway
epithelial cells controls distinctive aspects of the airway immune
response to inhaled allergens.

LB1.04
Seeing is believing: visualization of the thymic T-cell
development in a quantitative and non-invasive manner

B. Bajoghli®, D. Inoue®, M. Rauzi*, P. Kuri', N. Aghaallaei®, Y.
Taniguchi®, A. Toyoda*, J. Wittbrodt?, M. Leptin®;

'EMBL, Heidelberg, Germany, *COS-University of Heidelberg,
Heidelberg, Germany, *Keio University, Tokyo, Japan, “National
Institute of Genetics, Mishima, Japan.

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 Notchlb/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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LB1.05
A global approach to study viral antigen presentation using
immunoproteomics

N. P. Croft', D. C. Tscharke?, A. W. Purcell®;
*Monash University, Clayton, Australia, ?Australian National
University, Canberra, Australia.

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.

LB1.06

Molecular characterization of a novel antigen specific,
immunoglobulin expressing cell in immunized animals with
phenotypic characteristics of both granulocytes and lymphoctes

J. D. Berry™? E. Chronopoulou’, A. Uribe-Benninghoff*, J. Fisher", X.
Ji', J. Elia’, P. Waterman®, D. Stupack?,

'BD Biosciences, La Jolla, CA, United States, 2University of Manitoba,
Winnipeg, MB, Canada, *UCSD, La Jolla, CA, United States.

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
“donught” 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 mMRNA
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-18, IL-
6, IL-8, IL-10, IL-12p70 as well as TNF-a, DC2 secreted a distinct
panel of effector cytokines (IL-187, IL-12p70°, TNF-a, IL-10, 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-

N. M. Tsuji®, T. Kawashima®*, H. Yan'?, Z. Guo®, J. Carreras™®, R.
Uchiyama®, R. Fukui’, T. Kaisho®, S. Akira®, K. Miyake’, H. Tsutsui®,
T. Saito®;

*National Institute of Advanced Science and Technology (AIST),
Tsukuba, Japan, “Research and Development Division, Kikkoman
Corporation, Noda, Japan, *The Fifth Hospital of Shijiazhuang,
Shijiazhuang, China, “RIKEN, Yokohama, Japan, *Tokai University,
Isehara, Japan, ®Hyogo College of Medicine, Nishinomiya, Japan,
"The Institute of Medical Science, The University of Tokyo, Tokyo,
Japan, 8WPI Immunology Frontier Research Center, Osaka
University, Suita, Japan, *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-B production from dendritic cells (DCs)
and protected mice from experimental colitis. Endosomal TLRs are
required for this protective mechanism, because TIr3-/- 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-B
production in vitro. Compared to LAB, pathogenic bacteria contained
less dsRNA and induced much less IFN-B. Moreover, dsRNA was not
involved in pathogen-induced IFN-f 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™? N. Seddiki®, C. Munier*?, J. Zaunders', A. D. Kelleher'?;
The Kirby Institute for Infection and Immunity in Society, Sydney,
Australia, >St Vincent's Centre for Applied Medical Research, Sydney,
Australia, (lNSERM 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+CD25hiCD127l0CD39+ 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+CD39- 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-18 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-1Rl, 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 Ty17 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-18 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
Shigellainfection mediated by the virulence factor IpaD

K. Nothelfer!, E. T. Arena’, L. Pinaud*, M. Neunlist’, .
Belotserkovsky®, C. Parsot', R. Raqib®, B. Mozeleski', P. J.
Sansonetti’, A. Phalipon’;

YInstitut Pasteur, Paris, France, 2INSERM U913, CHU Hotel Dieu,
Nantes, France, ]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®?, E. Devevre?, K. Clément?, A. Basdevant?, C.
Sautes-Fridman?, I. Cremer?, C. Poitou?;

'State University of Rio de Janeiro, Rio de Janeiro, Brazil, 2INSERM
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 IL1B, the IM were characterized by over-expression of CCR5 (C-
C chemokine receptor type 5), TNFa 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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W1.01 Granulocytes

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

M. L. Gabelloni*, F. Sabbione’, C. Jancic?, I. Keitelman®, L. lula®, M.
Oleastro?, J. Geffner', A. Trevani®?;

'IMEX-CONICET, Academia Nacional de Medicina, Buenos Aires,
Argentina, Hospital Nacional de Pediatria "Juan P Garrahan",
Buenos Aires, Argentina, *Facultad de Medicina, Universidad de
Buenos Aires, Buenos Aires, Argentina.

Interleukin-18  (IL-1B) 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-1B processing is dependent on caspase-1 and on
elastase and/or proteinase-3. The role of reactive oxygen species
(ROS) in IL-1B 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-
1B; whereas ROS negatively controlled caspase-1 activity, as
reported in mononuclear phagocytes, they were found necessary for
IL-1B secretion, a role never previously described. The complex ROS-
mediated regulation of neutrophil IL-13 secretion might constitute a
physiological mechanism to control IL-1B3-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 mMRNA 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 (ChlP) 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

Q. Tang', D. Jiang?, J. M. M. Gomez', S. Alonso®, A. Pant*, D. M.
Kemeny', L. Chen®, H. Schwarz®;

*National University of Singapore, Singapore, Singapore, 2University
of Ulm, Ulm, Germany, ®Yale University, New Haven, CT, United
States.

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

S. Schuster™?, B. Hurrell?, D. Ashok®, H. Acha-Orbea’, F. Tacchini-
Cottier"?;

'Department of Biochemistry, University of Lausanne, Epalinges,
Switzerland, 2WHO Immunology Research and Training Center,
University of Lausanne, Epalinges, Switzerland.

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-Al.

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™¢ 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 (086867/2/08)

W1.01.05
Neutrophil Extracellular Trap (NET) formation in the
pathogenesis of Staphylococcus aureus sepsis

E. Kolaczkowska'?, P. Kubes';
*University of Calgary, Calgary, AB, Canada, 2Jagiellonian University,
Krakow, Poland.

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
No0.273340) from EU.

W1.01.06
Activated basophils form extracellular DNA traps able to kill
bacteria

M. Morshed®, D. Simon?, T. Kaufmann®, R. Hlushchuk®, V. Djonov?,
H. Simon', S. Yousefi®;

YInstitute of Pharmacology, University of Bern, Bern, Switzerland,
Department of Dermatology, Inselspital, University Hospital Bern,
Bern, Switzerland, *Institute of Anatomy, University of Bern, Bern,
Switzerland.

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

I1L1.02.01
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.

I1L1.02.02
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 naive 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/Thl
memory T cell responses. Accordingly, IL-3 or IL-33-activated
basophils amplified IL-4 or IL-17 release in effector memory (Tew),
central memory (Tcy) 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
Crohn’s 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.

W1.02.01

Seven color flow cytometry analyses of Allergin-1 expression
and function on human primary bronchoalveolar and nasal mast
cells

K. Nagai'? S. Tahara-Hanaoka'? A. Shibuya®?

'Department of Immunology, Division of Biomedical Sciences,
University of Tsukuba, Tsukuba, Ibaraki, Japan, 2Japan Science and
Technology Agency, CREST, Tokyo, Japan.

We have recently reported a novel inhibitory immunoglobulin-like
receptor, Allergin-1, expressed on mast cell (MC) and showed that

mouse Allergin-1 inhibited FceRI-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"Linc-Kit'FceRla" 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 FceRI-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 pg/ml] alone or combined with 1 ng/ml - 1ug
/ml soluble CD14 (sCD14). We found a dose dependent induction of
the proinflammatory cytokines/chemokines IL-1B, IL-6, and IL-8
measured by real-time RT-PCR. Noteworthy, the chemokines MCP-1,
MIP-1a, and -1B8 were not expressed in response to LPS/sCD14
stimulation. Moreover, an increased cytosolic content of IL-8 and IL-
1B 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.

W1.02.03
Siglec-7 is an Inhbitory receptor on Human mast cells

S. Mizrahi', B. F. Gibbs?, L. Karra®, M. Ben-Zimra', F. Levi-Schaffer";
“The Hebrew University of Jerusalem, Jerusalem, Israel, “Medway
School of Pharmacy, University of Kent, Kent, United Kingdom.

Allergic inflammation (Al) is a multiphase process which is involved in
pathological disorders such as asthma and allergic rhinitis. Al is
typically initiated when IgE-bearing tissue dwelling mast cells (MC)
bind to an allergen throw the FceRI -bound IgE. This leads to cross-
linking of the FceRI 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




inflammatory reaction. Due to their key role in the initiation of Al 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 FceRI-induced MC activation when Siglec-7 is
coupled to FceRI. Siglec-7 activation and coupling to FceRlI 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.

W1.02.04
The S1P/S1PR; axis controls T-cell infiltration in a mast cell-
dependent mouse model of acute pulmonary inflammation

M. M. Price’, Y. T. Falanga?, J. J. Ryan®, R. Sabbadini®, S. Spiegel*,
C. A. Oskeritzian®;

YVirginia Commonwealth University School of Medicine Department of
Biochemistry and Molecular Biology, Richmond, VA, United States,
%\/irginia Commonwealth University Department of Biology,
Richmond, VA, United States, *LPath Inc., San Diego, CA, United
States, “Virginia Commonwealth School of Medicine Department of
Biochemistry and Molecular Biology, Richmond, VA, United States,
®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™ 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, SIPR2 or intact S1IPR2 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
RO1 AI50094 to SS and U19 AI077435 to SS and JJR and
K01AR053186 and R0O1 Al095494 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. Sepulveda, 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

W1.02.06
Mast cells determine the adaptive immune response in contact
hypersensitivity

A. Dudeck®, J. Dudeck’, M. Gunzer?, A. Roers’;

*University of Technology Dresden, Medical Faculty, Institute for
Immunology, Dresden, Germany, 2University 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.

W1.03 NK cells and NK receptors

I1L1.03.01
Cross-talk bethween human natural killer cells and macrophages

F. Bellora®, R. Castriconi', A. Doni?, A. Mantovani®, A. Pessino®, A.
Moretta®, C. Bottino®;

*University of Genova, Genova, Italy, ZIstituto Clinico Humanitas
IRCCS, Rozzano (M), Italy, 3Istituto Clinico Humanitas IRCCS and
University of Milano, Rozzano (MI), Italy, “lRCCS Azienda
Ospedaliera Universitaria San Martino-IST, Genova, ltaly, ®University
of Genova and G.Gaslini Institute, Genova, Italy.

We investigate the molecular pathways involved in the interaction
between NK cells and unpolarized or polarized macrophages. MO and
M2 are unable to trigger NK cell function. Following exposure to
microbial products (LPS or BCG), M1 polarizing MO and M2 (but not
endotoxin tolerant macrophages), induce strong activation of resting
NK cells resulting in CD69, CD25 and CCR7 expression, IFN-y
production and acquisition of anti-tumor cytotoxicity. NK cells also
enhance the “editing” capability becoming capable of killing iDC, MO
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 MO 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 mliL-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-y 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.

I1L1.03.02
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 Thl
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-y, 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 Thl 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-y 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.

W1.03.01

NK cell subsets isolated from human thymus differ from
peripheral blood NK cells in their phenotype and their cytotoxic
and cytokine secreting capabilities

S. Krieg®, W. Kroeger?, G. Heidkamp?, K. Winterling®, A. Purbojo?, R.
Cesnjevar?, A. Mackensen?, D. Dudziak? E. Ullrich*?%;

'Children's Hospital, Frankfurt, Germany, 2University Hospital
Erlangen-Nuremberg, Erlangen, Germany.

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"" / CD16"™ 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"%" and CD16"™ thymic
NK cells. Whereas thymic CD16™" NK cells showed high killing
capacity of K562 tumor cells, CD16"™ 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%™ NK cells
were able to produce few amounts of IFN-y 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.

W1.03.02
Neuraminidase-mediated, NKp46-dependent, immune evasion
mechanism of influenza viruses

Y. Bar-On, O. Mandelboim;
Hebrew University, Jerusalem, Israel.

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.

W1.03.03

NK cells from malignant pleural effusions are not anergic but
produce cytokines and display strong anti-tumor activity on
short-term IL-2 activation

P. Vacca', S. Martini?, L. Moretta®, M. C. Mingari';

*University of Genoa, Genoa, Italy, lRCCS AOU San Martino-IST
(National Institute for Cancer Research), Genova, Italy;, Genoa, Italy,
®Giannina Gaslini Institute, Genova, Italy.University of Genoa, Genoa,
Italy.

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 CDS56bright 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-y and TNF-a 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.

W1.03.04
Unique CD56bright CD16+ NK cells infiltrate regional metastatic
Lymph Nodes from stage Ill melanoma patients

M. Messaoudene’, G. Fregni?, E. Fourmentraux-Neves', J. Chanal®,
M. Avril®, A. Caignard;

'INSERM, Paris, France, “Lausanne University, Lausanne,
Switzerland, *AP-HP, Paris, France.

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.
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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 Ill 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/lono
to degranulate and produce IFNy 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.

W1.03.05
NK cells targeting of human and mouse Cancer Initiating Cells

R. Tallerico’, S. Di Franco?, C. Maccalli®, L. Conti*, S. Lanzardo*, C.
Garofalo', R. Sottile', M. Todaro?, G. Stassi®, F. Cavallo’;

*University Magna Graecia of Catanzaro, Catanzaro, Italy, 2University
of Palermo, Palermo, Italy, *San Raffaele Foundation Scientific
Institute, Milan, Italy, “Molecular Biotechnology Center (MBC), Turin,
Italy.

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 |, 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.

W1.03.06
Novel mouse models reveal how expression of NKG2D and its
ligands on various cell subsets affects immune responses

M. G. Morvan®, M. Champsaur?, N. L. Johnson®*, V. SexI*, L. L.
Lanier’;

*University of California, San Francisco, CA, United States, 2UCB
Pharma, Brussels, Belgium, California State University East Bay,
Hayward, CA, United States, “Veterinarmedizinische Universitat,
Wien, Austria.

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.

W1.03.07
Regulation of the activating NKp30 ligand B7-H6 in tumor cells

N. Fiegler’, S. Textor', A. Arnold®, A. Rolle’, . Oehme?, K.
Breuhahn? G. Moldenhauer', M. Witzens-Harig®, A. Cerwenka®;
'German Cancer Research Center, Heidelberg, Germany, 2University
Hospital Heidelberg, Heidelberg, Germany.

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 kiling. 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

W1.03.08
Human M1 macrophages activate resting NK cell antitumoral
activities through IL-15/IL-15RA transpresentation

I. Mattiola, M. Pesant, P. Tentorio, D. Mavilio, M. Locati;
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 MO, 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, IFNy 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 IFNy transcript and released high amount of IFNy. This
effect was partly abolished by neutralizing IL-15/IL-15Ra. Moreover,
M1-treated NK cells killed more efficiently the erythroleukemia cell
line K562 in a NKG2D-dependent but IL-15/IL-15Ra-independent
fashion. Direct co-culture experiments showed that M1-primed NK
cells secreted high amounts of IFNy. They further displayed higher
cytotoxic activities towards K562, which was decreased by NKG2D
neutralization and totally impaired by further blocking IL-15Ra.

In conclusion, we demonstrate in a human model an important role
and a dual effect of IL-15/IL-15Ra complex in the crosstalk between
NK cells and M1 macrophages: the soluble complex induces NK cell
IFNy secretion, whereas membrane trans-presentation enhances NK
cell cytotoxicity towards tumor cells.

W1.03.09
Natural killer cell distribution and trafficking in normal and
neoplastic human tissues

P. Carrega’, I. Bonaccorsi?, E. Di Carlo®, M. Mingari’, L. Moretta®, G.
Ferlazzo®;

'Giannina Gaslini Institute, Genoa, Italy, University of Messina,
Messina, Italy, *G. d'’Annunzio” University, Chieti, Italy, “University of
Genoa, Genoa, Italy.

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.

W1.03.10

The viral KSHV chemokine vMIP-Il inhibits the migration of naive
and activated human NK cells by antagonizing two distinct
chemokine receptors

R. Yamin, N. Stanietsky-Kaynan, A. Glasner, Y. Bar-On, S. Elias, C.
Gur, O. Mandelboim;
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-Il, vMIP-Ill), 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-Il is the only one
that binds to the majority of NK cells. We demonstrate that vMIP-I|
binds to two different receptors, CX3CR1 and CCRS5, expressed on
the naive CD56Dim NK cells and on activated NK cells, respectively,
and that the binding of vMIP-Il to CX3CR1 and CCRS5 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 naive 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.

W1.03.11
Innate immunity driving tumor angiogenesis: the role of Natural
Killer cells in non-small cell lung cancer

A. Bruno®? F. Chiara®, A. Pagani®, I. Andrea®, M. Spagnoletti®, C.
Capella®, G. Ferlazzo, L. Mortara®, D. Noonan®*, A. Albini*?;
'Scientific and Technology Park, IRCCS MultiMedica, Milan, Italy,
’Department of Biotechnology and Life Sciences, University of
Insubria, Varese, Varese, Italy, *Research and Statistics
Infrastructure, IRCCS Arcispedale Santa Maria Nuova, Reggio Emilia,
Italy, “Department of Surgical and Morphological Sciences, University
of Insubria, Varese, Varese, Italy, *Center for Thoracic Surgery,
University of Insubria, Varese, Italy, ®Department of Surgical and
Morphological Sciences, University of Insubria, Varese, Italy,
7Department of Human Pathology, University of Messina, Messina,
Italy, 8IRCCS MultiMedica, Milan, Italy.

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, PIGF 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, PIGF 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 TGFB1
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 TGFB1 could induce
proangiogenic factor production. Exposure of NK cells of peripheral
blood from healthy subjects to TGF@1 induced up-regulation of VEGF
and PIGF 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 TGFB1.

W1.03.12

Defining the Lethal Hit: Perforin Forms Transient Pores on the
Target Cell Plasma Membrane to Facilitate Rapid Access of
Granzymes During Killer Cell Attack

J. A. Lopez®, O. Susanto', M. R. Jenkins®, N. Lukoyanova? V. R.
Sutton®, R. H. P. Law?, J. C. Whisstock®, H. R. Saibil?, J. A. Trapani,
I. Voskoboinik®;

Peter MacCallum Cancer Centre, East Melbourne, Australia,
2Crystallography, Institute for Structural and Molecular Biology,
Birkbeck College, London, United Kingdom, *The ARC Centre of
Excellence in Structural and Functional Microbial Genomics, Monash
University, Melbourne, Australia.

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.

W1.03.13
Gap Junction intercellular communication induces NK cell
activation and modulates cytotoxic capacity

I. J. Guerrero*?, A. Tittarelli*, A. Mendoza-Naranjo®, M. Farfas®, M.
Lopez™?, B. Chambers®, F. Salazar-Onfray™?;

YInstitute of Biomedical Sciences, Faculty of Medicine, University of
Chile, Santiago, Chile, Santiago, Chile, *Millennium Institute on
Immunology and Immunotherapy, University of Chile, 8380453
Santiago, Chile, Santiago, Chile, *University College London,
Santiago, United Kingdom, “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®* 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®
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-y-release by NK.
Moreover, Cx43-GJIC blocking strongly inhibited tumor lysis by NK
associated to Granzyme-B activity and Ca®" 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.

W1.03.14

Analyzing and modeling the dynamics of differentiating and
adoptively transferred NK cells in patients undergoing
hematopoietic stem cell transplantation (HSCT)

M. Killig*, B. Friedrichs?, J. Meisig®, M. Luetke-Eversloh®, L. Uharek?,
C. Romagnani;

'Deutsches Rheumaforschungszentrum, Berlin, Germany, *Clinic for
Hematology and Oncology - Charité Berlin, Berlin, Germany, ®Institute
for Medical Systems Biology - Charité Berlin, Berlin, Germany.

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/ll 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.

W1.04 NKT cells

IL1.04.01
Regulatory role of iNKT cells, from viral infection to type 1
diabetes

A. Lehuen™? L. Ghazarian'?, Y. Simoni“?, L. Beaudoin*?, J. Diana*?;
YInstitut Cochin, INSERM U1016, Paris, France, 2Université Paris
Descartes, Labex Inflamex, Paris, France.

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, iINKT 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 | IFN production to inhibit viral
replication. In a second step, iINKT 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 iINKT
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.

1L1.04.02
Therapeutic potential of NKT cell adjuvant-based therapies for
the treatment of B-cell lymphoma

T. J. Webb, J. Li, W. Sun, P. B. Subrahmanyam, C. Page, M.
Frieman, Q. Chen, A. S. Kimball;

University of Maryland School of Medicine, Baltimore, MD, United
States.

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 | 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, a-galactosylceramide (a-GalCer), resulted in a
significant decrease in tumor burden. Ex vivo studies demonstrated
that NKT cells from a-GalCer treated mice remained responsive to a-
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.

W1.04.01
Development of MAIT cells in the human fetus

E. Leeansyah®, L. Loh?® D. F. Nixon? J. K. Sandberg";

'Center for Infectious Medicine, Karolinska Institutet, Stockholm,
Sweden, Division of Experimental Medicine, University of California
San Francisco, San Francisco, CA, United States, *Department of
Microbiology and Immunology, University of Melbourne, Melbourne,
Australia.

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 Va7.2-Ja33 Vp2/13,
and recognise microbial vitamin B metabolites restricted by the
evolutionarily-conserved MHC-Ib-related (MR1) protein. MAIT cells
are identified as Va7.2+ CD161hi T cells coexpressing IL-18Ra and
the transcription factor PLZF. The majority of MAIT cells are CD8a+,
coexisting as CD8aa or CD8af, 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 CD8af3 single-positive
population, with similar observations in the spleen and mesenteric
lymph node. In contrast, acquisition of maturation markers and
expansion of CD8aa 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.

W1.04.02
miRNA regulation of iNKT cell development

M. Fedeli?, V. Maselli*, M. Riba®, G. Rossetti, M. Pagani?, S.
Abrignani®, A. Liston®, E. Stupka', P. Dellabona®, G. Casorati’;

san Raffaele Scientific Institute, Milan, Italy, 2INGM-National Institute
of Molecular Genetics, Milan, Italy, *VIB - Katholieke Universiteit,
Leuven, Belgium.

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 Il 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 iINKT 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.

W1.04.03
The role of NKT cell TCR B-chain on antigen specificity

G. Cameron?, K. S. Wun?, O. Patel®, D. G. Pellicci®, A. P. Uldrich®, A.
R. Howell®, A. G. Brooks®, S. A. Porcelli*, J. Rossjohn?, D. I. Godfrey";
The University of Melbourne, Parkville, Australia, “Monash
University, Clayton, Australia, >The University of Connecticut, Storrs,
CT, United States, “Albert Einstein College of Medicine, New York,
NY, United States.

The prototypic Natural Killer T (NKT) cell ligand, a-galactosylceramide
(a-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 V7 and VB8 NKT cells, those with an
altered 4’-OH on the sugar biased the expansion of NKT cells
expressing VB7. Madifications 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. VB7+ 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 VB7 and also appears to be favoured by particular TCR-
JB 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.

W1.04.04
Bacterial CD1d restricted glycolipids induce IL-10 production by
human Tregs upon crosstalk with iNKT cells

K. Venken, T. Decruy, S. Aspeslagh, S. Van Calenbergh, B. N.
Lambrecht, D. Elewaut;
Ghent University, Ghent, Belgium.

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 Lyme’s 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 iINKT 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-y. 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 iINKT-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.

W1.04.05

CD1d-restricted phosphatidic acid-reactive T cells selectively
inhibit glycolipid-reactive T cells and protect against
inflammatory liver disease

R. C. Halder, C. Tran, R. R. Singh;
University of California, Los Angeles, Los Angeles, CA, United States.

Lipid antigens bind CD1d and activate T-cells. Extensive work on T-
cells reactive with glycolipid antigens such as aGalCer 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 TCRB and CD1d-PA tetramers. CD1d-PA
tetramer+ cells did not stain with CD1d/aGalCer tetramers and did not
respond to glycolipid antigen aGalCer. Upon in vivo priming with PA,
TCRB+CD1d-PA tetramer positive cells secreted IFN-y. Intriguingly,
activation of CD1d-PA tetramer+ T-cells markedly reduced the
proliferation of aGalCer-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
aGalCer-reactive T-cells. Thus, PA-reactive T-cells are a subset of
CD1d-restricted T-cells that are phenotypically and functionally
distinct from aGalCer-reactive T-cells. CD1d-PA T-cells also
negatively regulate the function of aGalCer-reactive T-cells. Ongoing
studies will investigate mechanisms whereby PA-reactive T-cells
inhibit the function of glycolipid-reactive T-cells.

W1.04.06
Invariant NKT cells in Response to Dengue Virus Infection in
Human

P. Matangkasombut®, W. Chan-in', P. Pongchaikul®, N.
Tangthawornchaikul?, S. Vasanawathana®, W. Limpitikul®, P.
Malasit"?, T. Duangchinda?, J. Mongkolsapaya™®;

*Mahidol university, Bangkok, Thailand, 2BIOTEC, NSTDA, Bangkok,
Thailand, *Konkaen Hospital, Konkaen, Thailand, “Songkhla hospital,
Songkhla, Thailand, 5Imperial College, London, United Kingdom.

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 OFl 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, iINKT
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 iINKT-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.

W1.05.01
TSLP induces corticosteroid resistance of natural helper cell and
evokes severe asthma

K. Moro*?, H. Kabata®, K. Asano®, S. Koyasu®®;

!|_aboratory for Inmune Cell System, RCAI, RIKEN, Yokohama,
Japan, PRESTO, JST, Tokyo, Japan, *Division of Pulmonary
Medicine, Keio University School of Medicine, Tokyo, Japan, “Division
of Pulmonary Medicine, Tokai University School of Medicine,
Kanagawa, Japan, *Department of Microbiology and Immunology,
Keio University School of Medicine, Tokyo, Japan.

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. 1L-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 RORa 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.

W1.05.03
Identification of IL-17+RORgt+CD34+ as lineage-committed
progenitors of IL-22+NCR+RORgt+ Innate lymphoid cells

E. Montaldo?, L. G. Teixeira?, L. Moretta®, M. C. Mingari“*, C.
Romagnani?;

'Department of Experimental Medicine-University of Genova,
Genova, Italy, Innate Immunity-Deutsches Rheuma-
Forschungszentrum-Leibniz-Gemeinschaft, Berlin, Germany,
%Giannina Gaslini Institute, Genova, Italy, “Azienda Ospedaliera
Universitaria San Martino—Istituto Nazionale per la Ricerca sul
Cancro, Genova, Italy.

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, alpha4beta? 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 I1L-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.

Roryt+ 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. Roryt+ 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.

W1.05.05
Reduced MAIT cell frequency associated with enhanced cell
death in systemic lupus erythematosus

A. Chiba', N. Tamura?, E. Hayashi®, R. Matsudaira’, T. Yamamura®,
Y. Takasaki?, S. Miyake®;

'Department of Immunology, National Institute of Neuroscience,
NCNP, Tokyo, Japan, “Department of Internal Medicine and
Rheumatology, Juntendo University School of Medicine, Tokyo,
Japan.

Background: Mucosal-associated invariant T (MAIT) cells are
restricted by the MHC-related molecule-1 (MR1) and express an
invariant TCRa chain: Va7.2-Ja33 in humans and Va19-Ja33 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'ydTCRVa7.2'TCR'CD161"" cells by FACS. The usage of
Va7.2-Ja33 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"™" 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
(TNP3;-KLH), T-independent type | (TNPq3s-LPS) and T-independent
type Il (TNPss-Ficoll) antigens. Our data revealed that Ly9 deficiency
resulted in a striking increase of hapten-specific antibody levels,
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especially 19G2a, 1gG2b and 1gG3 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 | 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.

W1.06 Macrophages

W1.06.01
Stabilin-1/CLEVER-1, defines an immune suppressive monocyte
population

S. Palani*®?, K. Elima™®*, M. Salmi**, S. Jalkanen®;

"Medicity Research Laboratory, University of Turku, Turku, Finland,
*Turku Graduate School of Biomedical Sciences, Turku, Finland,
*Turku Doctoral Programme of Molecular Medicine, Turku, Finland,
4Department of Medical Biochemistry and Genetics,University of
Turku, Turku, Finland.

Stabilin-1/CLEVER-1 is a multidomain protein present in lymphatic
and vascular endothelial cells and Type Il 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 | and Il macrophages by
cytokine stimulation, CLEVER-1 expression was induced on type Il
macrophages whereas no expression in type | 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 Thl and Thi17 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

J. Hoppstadter®, T. Stadter’, S. Bruscoli?, C. Riccardi®, A. K. Kiemer;
'Saarland University, Saarbruecken, Germany, University of Perugia,
Perugia, Italy.

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-1B- and TNF-a-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-a, indicating that GILZ downregulation not only
increases macrophage activation, but also critically influences their
deactivation.

W1.06.04

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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W1.06.05

Physical interaction between miR-155 and miR-146a gene loci:
Co-regulation during macrophage activation and induction of
endotoxin tolerance

C. Doxaki', A. Eliopoulos?, C. Spilianakis®, C. Tsatsanis®;
"Medical School, Heraklion, Crete, Greece, 2IMBB-FORTH, Heraklion,
Crete, Greece.

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.
Aktl 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 naive 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/EBPB, 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 Aktl 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.

W1.06.06
Single cell dynamics of macrophage activation and signalling

J. S. Bagnall, L. Schmidt, D. Spiller, M. R. H. White, P. Paszek;
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-«B) and Signal Transducers and
Activators of Transcription (STATSs) systems downstream of Tumour
Necrosis Factor a, Interleukins, and Interferon. Here, we apply an
interdisciplinary systems biology approach to build a gquantitative
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-kB 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-kB 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
guantitative picture of these non-intuitive interactions could provide
better understanding of inflammatory signalling.

W1.06.07
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.

W1.06.08
CX3CR1hi Ly6C- monocytes play an anti-inflammatory role
during liver inflammation

Y. Morias®, C. Abels, D. Laoui*, E. Van Overmeire’, E. Schouppe’,
F. Tacke?, P. De Baetselier’, A. Beschin®;

*Myeloid Cell Immunology, Vrije Universiteit Brussel (VUB) / VIB,
Brussels, Belgium, *Med. Klinik 1ll, RWTH-University Hospital
Aachen, Aachen, Germany.

Two major subsets of blood monocytes can be distinguished, namely
Ly6C"CCR2"CXsCR1™ inflammatory' monocytes and
Ly6C CCR2 CXsCR1" patrolling’ monocytes. Both Ly6C™ 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 LyGC“' 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
LyGCh' 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" 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!, B. Stijlemans?, K. Ciotkowski*, J. Laureys®, M. Gilis®, C.
Gysemans', C. Mathieu™;
'KULeuven, Leuven, Belgium, 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""CD16"" 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 Alzheimer's
disease (AD), blood derived monocytes are of critical importance in
restricting amyloid-beta (AB) 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 AB. Surprisingly,
although M2-stimulation increased scavenger receptor expression,
which has been implicated in AB-binding, it did not correlate with
increased AB phagocytosis in our assay. These data suggest that a
certain degree of inflammation might be beneficial in reducing AB
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 1117ra” 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: 1117ra” macrophages were significantly less abundant than
wt cells in in the control, and much more markedly the obstructed
kidney. Obstruction increased CD11lc 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 I117ra” 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?, L. B. Nicholson?, D. O. Bates®, A. D. Dick"?;

School of Cellular and Molecular Medicine, University of Bristol,
Bristol, United Kingdom, 2School of Clinical Sciences, University of
Bristol, Bristol, United Kingdom, 3School 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 FIt-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 sFit-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*? B. Savino®, M. Locati*, R. Bonecchi’;
*University of milan, rozzano, Italy, ?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




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 “matrix
reprogramming”. The architecture of the immune matrix clearly
demonstrates the homeostatic mechanism, including the sensor
(macrophages), the regulator (APCs, Tregs 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 “smart” 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
“smart” 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

G. Sogkas’, S. Syed®, E. Rau*, D. Stegner?, T. Vogtle?, B.
Nieswandt?, R. Schmidt?, E. Gessner”;

'Hannover Medical University, Clinic for Immunology and
Rheumatology, Hannover, Germany, Chair of Experimental
Biomedicine, University Hospital and Rudolf Virchow Center, DFG
Research Center for Experimental Biomedicine, University of
Wiirzburg, Wiirzburg, Germany.

Macrophage physiology critically depends on Ca®" signalling. STIM
isoforms are mediators of the most common mode of calcium influx in
non-excitable cells, Store-Operated Ca®?" Entry (SOCE). Here, the
relative dependence of key aspects of macrophage physiology on the
mobilization of Ca®* 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*. In contrast, FcyR-
mediated phagocytosis, apart from internal stores, depends on Ca**

influx and SOCE. STIM2, in addition to contributing in SOCE, is
involved in the maintenance of the internal ER-store of Ca®*. The
consequences of STIM2 deficiency in these Ca* dependent functions
were characterized and contrasted with the effect of STIM1
deficiency. The SOCE dependent FcyR-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®, D. Matheoud?, M. Desjardins®, A. Descoteaux’;
YINRS- Institut Armand-Frappier, Laval, QC, Canada, *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
VAMPS8 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
VAMPS8 null mice, we found that this SNARE was required for antigen
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crosspresentation. In the absence of VAMP8, phagosomal assembly
of the NADPH oxidase complex was impaired, leading to a defective
phagosomal proteolysis. Thus, we uncovered the existence of a novel
mechanism used by Leishmania promastigotes to subvert an
important phagosome immune function, whereby these parasites
proteolytically degrade key regulators of vesicular trafficking.

W1.07.04
The inhibitory effect of secretory leukocyte protease inhibitor
(SLPI) on formation of neutrophil extracellular traps

K. Zakl)ieglol, A. Wlodarczyk®, M. Kapinska-Mrowiecka?, A. Dubin®, J.
Cichy~;

1Department of Immunology, Faculty of Biochemistry, Biophysics and
Biotechnology, Jagiellonian University, Krakow, Poland, Department
of Dermatology, Zeromski Hospital, Krakow, Poland, *Department of
Analytical Biochemistry, Faculty of Biochemistry, Biophysics and
Biotechnology, Jagiellonian University, Krakow, Poland.

Neutrophil extracellular traps (NETSs), a web like structures composed
of DNA and antibacterial proteins provide efficient means of
eliminating invading microorganisms but can also present potential
threat to host, as a likely source of autoantigens, for example.
Therefore, it is important to understand not only how the NETs are
generated but also to identify mechanism(s) that inhibit NET
formation. Translocation of neutrophil elastase (NE) from primary
granules into nucleus followed by NEdependent histone processing
and chromatin decondensation is one of the key events implicated in
NET release. Since neutrophils contain inhibitors of NE such as
secretory leukocyte protease inhibitor (SLPI) and a;-Proteinase
inhibitor (a;-Pl), we hypothesized that these inhibitors would play a
role in restricting NET generation. Here we demonstrate, that
exogenous human recombinant SLPI but not a;-Pl dramatically
inhibited NET formation in human and mouse neutrophils. Moreover,
neutrophils isolated from SLPI-/ mice were much more efficient in
generating NETs compared with neutrophils derived from wild-type
(WT) mice. Finally, endogenous SLPI was found to co-localize with
NE in the nucleus of human neutrophils in vitro, as well as in vivo in
an inflamed skin of psoriasis patients. Since SLPI is considered a
cytosolic and/or granule protein, its co-localization with NE in the
nucleus might further support a role of SLPI in restricting NEmediated
histone processing. Taken together, our findings identify controlling
role of SLPI in NET generation.

W1.07.05
The role of iRhom2 (rhbdf2) during immune activation

P. A. Lang, D. R. Mcliwain®, D. Haussinger, K. Lang?, P. S.
Ohashi®, T. Maretzky”, P. Darshinee*®, J. Salmon**®, C. P. Blobel"®?,
T. W. Mak®,

'Department of Gastroenterology, Hepatology and Infectious
Diseases, Dusseldorf, Germany, “Institute for Immunology, Essen,
Germany, *Ontario Cancer Institute, Toronto, ON, Canada, “Hospital
for Special Surgery, New York, NY, United States, *Department of
Immunology, New York, NY, United States, 8Department of Medicine,
Weill Cornell University, New York, NY, United States, ‘Department of
Special Surgery, New York, NY, United States, ®Department of
Physiology, Biophysics and Systems Biology, Weill Cornell University,
New York, NY, United States.

Innate immune responses are vital for pathogen defence but can
result in septic shock when excessive. A key mediator of septic shock
is TNF, which is shed into intercellular spaces after cleavage from the
plasma membrane by the TNF convertase (TACE). Here we report
that the rhomboid family member iRhom2 interacts with TACE and
regulates TNF shedding in vitro and in vivo. In particular, iRhom2 is
critical for TACE maturation and trafficking to the cell surface in
hematopoietic cells. Compared to controls, gene-targeted iRhom2-
deficient mice show reduced serum TNF after LPS challenge and can
survive a lethal LPS dose. Furthermore, iRhom2-deficient mice fail to
adequately control the replication of Listeria monocytogenes and thus
succumb to even mild infections. Our study has identified iRhom2 as
a novel regulator of innate immunity that may be an important target
for modulating sepsis and pathogen defense. Moreover, iRhom2 may
be a critical trigger for immune activation and disease pathogenesis.

W1.07.06

FAM19A4: a novel cytokine promotes phagocytosis of zymosan
but negatively regulates TNF-a secretion associated with NF-kB
pathway in macrophages

W. Wang, P. Wang, T. Li, X. Wang, W. Yuan, H. Zhang, Y. Zhang, D.
Ma, W. Han;

Peking University Center for Human Disease Genomics, Department
of Immunology, School of Basic Medical Science, Peking University
Health Science Center, Beijing, China.

Cytokines play a key role in the immune system. When pathogen
infection occurs, macrophages undergo phagocytosis first,
accompanied with inflammatory cytokines secretion. FAM19A4 is a
novel cytokine identified by the strategy of immunogenomics. It is a
classical secreted protein which can be inhibited by BFA. It is low
expressed in most normal human tissues, but is up-regulated in
inflammatory stimulated monocytes-macrophages both in THP-1 cells
and human peripheral monocytes derived macrophages. FAM19A4
can enhance phagocytosis of murine macrophages against zymosan
both in vitro and in vivo not only the percentage of cells that
phagocytized zymosan, but also the number of zymosan particles
phagocytized by one single cell. FAM19A4 leads to noticeably
increasing the phosphorylation of Akt on basis of zymosan
stimulation, but reduces TNF-a secretion in zymosan-challenged
macrophages by impacting activation of p38 and ERK1/2 in NF-kB
pathway, due to the degradation of p65 both in nucleus and
cytoplasm. These findings provide a novel cytokine FAM19A4
expressed by stimulated macrophages, which can promote
phagocytosis of macrophages by activating Akt, but impact TNF-a
increasing with challenge by inhibiting NF-kB pathway.

W1.08 Dendritic cell subsets

I1L1.08.01

Increased numbers of monocyte-derived DC in the lymph node
during successful tumor treatment with immune activating
agents

S. Kuhn, E. Hyde, F. Rich, J. Harper, J. Kirman, F. Ronchese;
Malaghan Institute of Medical Research, Wellington, New Zealand.

Local treatments with selected TLR ligands or bacteria such as
Bacillus Calmette-Guerin increase anti-tumor immune responses and
delay tumor growth. It is thought that these treatments may act by
activating tumor-associated DC, and supporting the induction of anti-
tumor immune responses. However, common parameters of
successful immune activation have not been identified.

We compared treatments with different immune activating agents for
ability to delay tumor growth, improve priming of tumor-specific T
cells, and induce early cytokine production and DC activation.
Treatment with poly I1:C or a combination of monosodium urate
crystals (MSU) and Mycobacterium smegmatis (M. smeg) was
effective at delaying the growth of subcutaneous tumors, and
reducing lung metastases. In contrast, LPS, and MSU or M. smeg
alone had no activity.

Effective treatments required both NK cells and CD8+ cells, and led
to increased T cell priming and the infiltration of NK cells and CD8+ T
cells in tumors. Unexpectedly, both effective and ineffective
treatments increased the expression of costimulatory molecules on
DC in the tumor-draining lymph node. In contrast, only effective
treatments induced the rapid appearance of a monocyte-derived DC
population in the lymph node, early release of IL-12 and IFN-gamma,
and low IL-10 in the serum.

Our results suggest that the activation of existing DC subsets is not
sufficient for the induction of anti-tumor immune responses, whereas
early induction of Thl cytokines and monocyte-derived DC are
features of successful activation of anti-tumor immunity.
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1L1.08.02
Innate sensing of bacterial and endogenous nucleic acids by
plasmacytoid dendritic cells: anovel role for interleukin 26

S. Meller', J. Di Domizio?, M. Gilliet?;

'Department of Dermatology, Heinrich-Heine University, Diisseldorf,
Germany, 2Department of Dermatology, Lausanne-CHUV, Lausanne,
Switzerland.

Plasmacytoid dendritic cells (pDC) are professional IFN-a producing
cells with the ability to sense viral infections via endosomal TLR7 and
TLR9. While efficiently responding to viral nucleic acids transported
into the cell during the infectious process, extracellular microbial or
self-nucleic acids are unable to activate pDC due to the intracellular
seclusion of these receptors. We found that interleukin-26, a Th17-
derived cytokine belonging to the IL-20 family, is a highly cationic
amphiphatic antimicrobial protein capable of directly killing bacteria
such as pseudomonas, enterococcus, and staphylococcus via the
mechanism of membrane pore formation. Upon killing of bacteria, IL-
26 was found to bind the microbial DNA released into the extracellular
compartment and to promote the internalization of the DNA
complexes into endosomal compartments, leading to activation of
TLRY in pDC. Similarly, Thl7-derived IL-26 was found to form
complexes with DNA released by dying host cells and trigger innate
immune activation of pDCs with production of IFN-a. These results
identify a role of IL-26 as an antimicrobial protein and a regulator of
innate immune activation extracellular microbial and self-nucleic
acids, providing new insights into the potent antimicrobial and pro-
inflammatory function of Th17 cells.

W1.08.01
Characterization of human afferent lymph dendritic cells from
seroma fluids

B. Morandi', I. Bonaccorsi?, R. Conte®, G. Costa?, R. lemmo®*, S.
Ferrone®, C. Cantoni®, M. Mingari', L. Moretta®, G. Ferlazzo?
*University of Genoa, Genoa, Italy, “University of Messina, Messina,
Italy, ]IRCCS A.O.U. San Martino-IST-Istituto Nazionale per la
Ricerca sul Cancro, Genoa, Italy, “Cellular Therapy Program,
University Hospital - A.O.U. Policlinico, Messina, Italy, *Department of
Surgery, Massachusetts General Hospital, Boston, MA, United
States, °Istituto G.Gaslini, Genoa, Italy.

Dendritic cells (DCs) migrate from peripheral tissues to secondary
lymphoid organs (SLO) through afferent lymph. Due to limitations in
investigating human lymph, DCs flowing in afferent lymph have not
been properly characterized in humans until now. In this study, DCs
contained in seroma, an accrual of human afferent lymph occurring
after lymph node surgical dissection, were isolated and analyzed in
detail. Two main DC subsets were identified in seroma corresponding
to the migratory DC subsets described in lymph nodes, i.e. CD14"
and CD1a". The latter also included CD1a™" Langherans cells. The
two subsets appeared to share the same precursor and be
developmentally related; both of them spontaneously released high
levels of TGFB and displayed similar T cell activating properties. On
the other hand, they differed in membrane molecule expression,
including TLRs, in their phagocytic activity and in the expression of
proteins involved in antigen processing and presentation. It is worth
noting that while both subsets were detected in seroma in the post-
surgical inflammatory phase, only CD1a" DCs migrated via afferent
lymph in steady state conditions. Therefore, the large amount of DCs
contained in seroma fluids allowed us a proper characterization of
human DCs migrating via afferent lymph.

W1.08.02

Plasmacytoid, conventional and monocyte-derived dendritic
cells undergo a profound and convergent genetic
reprogramming during their maturation

T. Vu Manh>*3, Y. Alexandre™??, T. Baranek™*?, K. Crozat"**, M.
Dalod™*?;

Centre d'lmmunologie de Marseille-Luminy (CIML), CNRS
UMR7280, Marseille, France, 2UNIV UM2, Aix Marseille Université,
Marseille, France, ®Inserm, UMR1104, Marseille, France.

Dendritic cells (DC) express receptors sensing microbial, danger or
cytokine signals, which combination triggering drives DC maturation
and functional polarization. Maturation was proposed to result from a
discrete number of modifications in conventional DC (cDC)
contrasting to a cell-fate conversion in plasmacytoid DC (pDC). cDC
maturation is generally assessed by measuring cytokine production
and membrane expression of MHC class Il and co-stimulation
molecules. pDC maturation complexity was demonstrated by
functional genomics. Here, pDC and cDC were shown to undergo
profound and convergent changes in their gene expression programs
in vivo during viral infection. This observation was generalized to
other stimulation conditions and DC subsets, by public microarray
data analyses, PCR confirmation of selected gene expression
profiles, and gene regulatory sequence bioinformatics analyses.
Thus, maturation is a complex process similarly reshaping all DC
subsets, including through the induction of a core set of NFKB- or
interferon-stimulated genes irrespective of stimuli. This work received
funding from CNRS, Inserm, Agence Nationale de la Recherche
(ANR) (pDCphysiology, ANR-07-MIME-018-01; EMICIF, ANR-08-
MIEN-008-02 and PhyloGenDC, ANR-09-BLAN-0073-02), and the
European Research Council under the European Community’s
Seventh Framework Programme (FP7/2007-2013 Grant Agreement
no. 281225).

W1.08.03
The dendritic cells of the bone marrow

B. R. Fancke'?, J. Pooley', M. O'Keeffe'?
Burnet Institute, Melbourne, Australia, “Monash University,
Melbourne, Australia.

Dendritic cells (DC) are antigen presenting cells that are vital for
initiating immune responses. They are found throughout the body and
within all secondary lymphoid organs however those that might be
found in the bone marrow (BM) have not been characterised. Here,
for the first time, we reveal the 5 distinct DC subsets found in murine
BM. We show that all of these DC subsets display unique functions,
including the pathogens they recognise, the type of T cell they
activate, and the proinflammatory cytokines and chemokines they
produce upon activation. We identify that certain DC subsets of the
BM show homology to those found in the spleen through their ability
to cross present antigen to CD8 T cells or promote CD4 T cell
expansion. However, both phenotypical and functional differences are
evident between the DC of both organs. Unlike those of the spleen,
certain DC of the BM produce large amounts of the neutrophil
chemoattractant CXCL1 suggesting their importance, not only as
antigen presenting cells, but as promoters of cell migration to and
within the BM microenvironment itself. The BM is known to harbour
latent HIV and cytomegalovirus. Recently it has also been shown to
be a hideout of Mycobacterium tuberculosis. Our elucidation of the
DC subsets within the BM identifies novel cellular targets for clinical
manipulation of immune responses within the BM to overcome
persistent infections by pathogens such as these. The DC of the BM
may also be important targets in the prevention of graft versus host
disease.
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W1.08.04

Unraveling the fingerprint of human tolerogenic DC-10, a
dendritic cell subset involved in the establishment of peripheral
tolerance

M. Comi®, D. Tomasoni*, M. Villa', M. Pala®, M. Floris?, A. Bulfone®,
M. Roncarolo™*, S. Gregori®;

San Raffaele Telethon Institute for Gene Therapy (HSR-TIGET),
Milan, Italy, 2CRS4, Technology Park Polaris, Pula, (CA), Italy,
3CRS4, Technology Park Polaris, Pula (CA), Italy, “Vita-Salute San
Raffaele University, Milan, Italy.

Dendritic cells (DCs) are critically involved in limiting immunity and in
promoting tolerance. We identified DC-10, a subset of human
tolerogenic DCs characterized by the high IL-10/IL-12 ratio and the
co-expression of high levels of the tolerogenic molecules HLA-G and
immunoglobulin-like transcript (ILT)4. DC-10 are potent inducers of
adaptive type 1 regulatory T (Trl) cells, well known to promote and
maintain peripheral tolerance.

To characterize DC-10 and to investigate their tolerogenic potential,
we compared DNA microarray-based transcriptional profiling of in
vitro generated tolerogenic DC-10 and immunogenic mature myeloid
DC (mDC). Through the screening of gene differentially expressed by
human DC-10 we identified a unique pattern of DC-10-specific
markers which will be used to improve their identification in vivo, and
thus to better define the biology of in vivo-occurring DC-10. Moreover,
DC-10 showed a molecular signature of anti-inflammation, immuno-
modulation, and pro-angiogenesis. DC-10 show up-regulated IL-10-
and Tissue Growth Factor (TGF) beta-dependent pathways, whereas
down-modulate the signaling of pro-inflammatory cytokines.
Moreover, DC-10 have an interesting matrix remodeling signature,
that places them as hypothetical determinants of the tolerogenic
environment in peripheral tissues.

These results represent the first step forward to further dissect the
biology of DC-10 and will be instrumental to design novel approach
for improving their in vitro generation for clinical use.

W1.08.05
In vivo roles of XC chemokine receptor 1-expressing dendritic
cells

T. Ohta', H. Hemmi“?, C. Yamazaki®*?, M. Sugiyama™?, I. Sasaki*?, K.
Hoshino**, T. Kaisho?,

“WPI Immunology Frontier Research Center Osaka University, Suita,
Japan, >RIKEN Research Center for Allergy and Immunology,
Yokohama, Japan, 30Okayama University, Okayama, Japan, “Kagawa
University, Takamatsu, Japan.

Dendritic cells (DCs) are professional Ag presenting cells linking
innate and adaptive immunity. DCs consist of various subsets, which
exert subset-specific functions. Murine splenic CD8a" DCs are
characterized by high ability to produce proinflammatory cytokines, to
ingest necrotic cells and to cross-present antigens for inducing CD8 T
cell responses. But, it still remains largely unknown how this DC
subset is involved in various immune responses or inflammatory
processes in vivo. In order to address this issue, the system for
specific ablation of this DC subset in mice is quite useful. A
chemokine receptor, XC chemokine receptor 1 (XCR1), is highly and
selectively expressed in CD8a" DCs. We have first generated the
mutant mice in which Diphtheria toxin A subunit (DTA) was designed
to be expressed only in XCR1 expressing cells (XCR1-DTA mice). In
XCR1-DTA mice, CD8a" DCs subset was constitutively ablated, but
not in any other cells. In other tissues, including lymph node (LN) and
intestinal lamina propria, CD103" DCs, which are closely related to
splenic CD8a" DCs, were also ablated. XCR1-DTA mice showed no
sign of autoimmune diseases or myeloproliferative disorder, which
can be seen in the mutant mice lacking all CD11c" cells. XCR1:DTA
mice should be useful for elucidating in vivo functions of XCR1
expressing DCs including CD8a* and CD103" DCs. Analysis on
XCR1-DTA mice will be presented.

W1.08.06
Resident CD11b+Ly6C- lung dendritic cells are responsible for
allergic airway sensitization to house dust mite in mice

C. Mesnil, C. M. Sabatel, T. Marichal, M. Toussaint, D. Cataldo, P.
Drion, P. Lekeux, F. Bureau, C. J. Desmet;
University of Liege, Lieége, Belgium.

Conventional dendritic cells (DCs) are considered as the prime
initiators of airway allergy. Yet, it remains unclear whether specific DC
subsets are preferentially involved in airway allergic sensitization.
Here, we systematically assessed the respective pro-allergic potential
of individually sorted lung DC subsets isolated from house dust mite
antigen (HDM)-treated donor mice, following transfer to naive
recipients. Transfer of Ilung CD11c+CD11lb+ DCs, but not
CD11c+CD11b-CD103+ DCs, was sufficient to prime airway allergy.
The CD11c+CD11lb+ DC subpopulation was composed of
CD11c+CD11b+Ly6C+ inflammatory monocyte-derived cells, whose
numbers increase in the lungs following HDM exposure, and of
CD11c+CD11b+Ly6C- DCs, which remain stable. Counterintuitively,
only CD11c+CD11b+Ly6C- DCs, and not CD11lc+CD11b+Ly6C+
DCs, were able to convey antigen to the lymph nodes and induce
adaptive T cell responses and subsequent airway allergy. Our results
thus support that lung resident non-inflammatory
CD11c+CD11b+Ly6C- DCs are the essential inducers of allergic
airway sensitization to the common aeroallergen HDM in mice.

W1.09 Dendritic cell differentiation and
function

1L1.09.01
Dendritic cells identified in the human system

G. Ferlazzo;
Laboratory of Immunology and Biotherapy, University of Messina,
Messina, Italy.

Most of the knowledge available on dendritic cell (DC) ontogeny,
differentiation and functions has so far been derived from either
mouse models or DCs generated ex vivo from human precursors
employing different combinations of cytokines. As a result, the
depiction of DCs present in the human body, in several aspects,
remained vague.

Lately, we gained access to substantial information on human DC
compartments, starting to identify the different roles of migratory and
lymphoid tissue resident DCs as well as their peculiar molecular
patterns. Notably, even in the absence of inflammation, specific
subsets of human DCs continuously migrate from peripheral tissues
to secondary lymphoid organs via afferent lymph, possibly playing
relevant roles in the maintenance of peripheral tolerance to self
antigens.

These recent studies open the way to further work on the functional
role of distinct human DC subsets migrating from peripheral tissues to
secondary lymphoid organs to exert their protective or tolerogenic
immune functions, most likely depending on signals received in
peripheral tissues.

This field of investigation might strongly contribute to the
improvement of modern vaccination strategies as well as other
immune-based therapies for human diseases.

1L1.09.02
Molecular regulators of DC function

P. S. Ohashi, E. F. Lind, D. Johnson, D. Dissanayake;

Campbell Family Institute for Breast Cancer Research, Princess
Margaret Cancer Centre, Departments of Medical Biophysics and
Immunology, University of Toronto, Toronto, ON, Canada.

In order to fully understand mechanisms of autoimmunity and immune
surveillance, my lab has been exploring a variety of molecular
mechanisms that regulate the ability of dendritic cells to induce CD8
immunity. To follow the induction of CD8 cells in vivo, we have
generated a new way to induce a tissue specific response using our
RIP-GP mouse model. RIP-GP transgenic mice express the
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lymphocytic choriomeningitis virus glycoprotein (LCMV-GP) on the
[[Unsupported Character - Symbol Font &#61538;]]-islet cells of the
pancreas directed by the rat insulin promoter. Our previous studies
have shown that virus infection in RIP-GP mice, or P14/RIP-GP
double transgenic mice treated with peptide and DC maturation
signals (anti-CD40, TLR, HSP-70) leads to the induction of tissue
specific immunity and diabetes. We have recently developed a model
showing that TLR matured bone marrow derived DCs pulsed with GP
peptides can induce diabetes in RIP-GP single transgenic mice within
10 days. This allows us to evaluate the importance of various
molecules expressed by DCs, using bone marrow derived DCs from
various gene deficient mice.

Although conventional pathogen derived signals are important for DC
maturation and the subsequent activation of CD8 immunity, there are
other ways to alter DC function and allow the activation of CD8 T cells
in vivo. | will present data on our recent studies using a variety of
knock out DCs. Data suggests that there are multiple factors that
maintain steady state DCs, and the molecular programming of DCs is
a critical step that regulates immunity.

W1.09.01
Defining Dendritic Cells by Ontogeny

B. Schraml, J. van Blijswijk, S. Zelenay, P. Whitney, A. Filby, N.
Rogers, C. Reis e Sousa;
Cancer Research UK, London, United Kingdom.

Mononuclear phagocytes sample the environment for signs of
damage or infection. The classification of these cells as macrophages
or dendritic cells (DC) has traditionally been done on the basis of
differences in cell morphology, expression of specific markers or of
select functional attributes. However, these attributes are not absolute
and often overlap, leading to difficulties in cell type identification. To
circumvent these issues, we have generated a model to define DC
based on their ontogenetic descendence from a committed precursor.
We show that in mice precursors of conventional DC but not other
leukocytes are marked by expression of DNGR-1/CLEC9A. We
generated a mouse model to genetically label Clec9a-expressing
conventional DC precursors and their progeny with yellow fluorescent
protein (YFP). Genetic labeling of these cells and their progeny
specifically traces cells traditionally ascribed to the DC lineage and
the restriction is maintained after infection. Notably, in some tissues
cells previously thought monocytes/macrophages are in fact
descendants from DC precursors. These studies provide the first in
vivo model for lineage tracing of DC and allow the definition of DC
based on ontogenetic rather than phenotypic, morphological or
functional criteria. These studies establish DC as an independent
immune lineage and distinguish them from other leukocytes, thus
paving the way to unraveling the functional complexity of the
mononuclear phagocyte system.

W1.09.02
Lymphatic endothelium forms Integrin-engaging 3D structures
during DC transit across inflamed lymphatic vessels

A. Teijeira’, S. Garasa®, R. Pelaez', C. Aub&?, C. Alfaro', R.
Magda®*, S. Valiituti*, R. Ana®, M. Ignacio®;

'CIMA University of Navarra, Pamplona, Spain, *Clinica Universidad
de Navarra, Pamplona, Spain, JINSERM U1043, Toulousse, Spain,
‘INSERM U1043, Toulouse, France.

Dendritic cell (DC) transmigration across the lymphatic endothelium
(LEC) is critical for the initiation and sustenance of immune
responses. Under non-inflammatory conditions DC transit across LEC
has been shown to be integrin-independent. In contrast, there are
increasing evidences on the participation of integrins and their ligands
in DC transit across lymphatic endothelium under inflammation. In
this sense, we describe the formation of ICAM-1 (CD54) -enriched 3D
structures on LEC/DC contacts, as these DC adhere to inflamed skin
lymphatic vessels and transmigrate into them. In vitro imaging
revealed that under inflammation, ICAM-1 accumulated on microvilli
projections surrounding 60% of adhered DC. In contrast, these
structures were scarcely formed in non-inflammatory conditions.
Besides, the ICAM-1-enriched microvilli were important for promoting
DC transendothelial migration (TEM) and DC crawling over the LEC

surface. Microvilli formation was dependent on the presence of
integrins and of their high affinity epitopes on the DC side. Finally, we
observed that LEC microvilli structures appeared in close vicinity to
CCL21 depots, being their assembly partially inhibited by CCL21-
neutralizing antibodies. Therefore, under inflammatory conditions,
integrin ligands form 3D membrane projections around DCs. These
structures, offer docking sites for DC transit from the tissue towards
the lymphatic vessel lumen.

W1.09.03

MyD88 signaling drives steady-state intestinal CD103+ DC
migration to draining mesenteric lymph nodes

K. Hagerbrand, B. Johansson-Lindbom, W. Agace;
Lund University, Lund, Sweden.

Intestinal homeostasis and induction of systemic tolerance to fed
antigens (i.e. oral tolerance) relies on steady-state migration of small
intestinal lamina propria dendritic cells (DCs) into draining mesenteric
lymph nodes. CD103" DCs are the major migratory antigen-
presenting cell population in the small intestine and appear to play a
central role in initiating immune responses to soluble luminal antigens
and inducing expression of gut-homing receptors on T cells. Here we
demonstrate that the steady-state mobilization of CD103" DCs into
the MLN is governed by the Toll-like receptor (TLR) signaling adaptor
molecule MyD88 and occurs independently of TNF-a. Likewise, TLR
signaling through the adaptor molecule TRIF and downstream
production of type | interferon are not required. Experiments on
CD11c-Cre x MyD88"" mice lacking MyD88 selectively in CD11lc’
cells resulted in impaired steady-state CD103" DC migration,
indicating a potential role for DC intrinsic MyD88 signaling in driving
intestinal DC migration in the steady state.

W1.09.04

IL-27 in human secondary lymphoid organs attracts myeloid DC
and impairs their HLA class I-restricted antigen processing and
presentation

F. Morandi', E. Di Carlo?, S. Ferrone®, V. Pistoia®, I. Airoldi*;
!|stituto Giannina Gaslini, Genova, Italy, °G. d'’Annunzio” University
and Ce.S.l. Aging Research Center, "G. d'Annunzio” University
Foundation, Chieti, Italy, *Massachusetts General Hospital, Harvard
Medical School, Boston, MD, United States.

DC are the most potent professional APC that in the immature state
are positioned throughout the peripheral tissues by acting as
sentinels and sensing the presence of antigens. When activated, DC
migrate to lymphatic vessels and into lymph nodes, where they can
direct antigen-specific T cell responses. Different cytokines play
crucial role in inflammation and in polarizing immune responses,
including IL-27 that may exert pro-and anti-inflammatory functions.
Although the activity of IL-27 is well characterized in T, NK and
plasma cells, only limited information is available on the role of IL-27
on human DC. Since the latter cells act as a key players in both
adaptive and innate immunity, we have investigated the effects of IL-
27 on human DC. We provide the first evidence that i) in human
secondary lymphoid organs macrophages are the major source for IL-
27, ii) immature and mature human DC express functional IL-27R, ii)
IL-27 exerts immunosuppressive activity by crippling the antigen
processing machinery in immature DC under steady-state conditions
and after pulsing with a viral antigen, and iii) IL-27 is chemotactic for
human DC. Our results highlight novel immunoregulatory functions of
IL-27 that may be relevant in immune responses during infection and
cancer.

W1.09.05
The kindlin-3-beta2 integrin interaction controls dendritic cell
activation and Th1/Th2 priming

V. L. Morrison*, M. MacPherson', K. Grzes®, P. Cook?, C. Gawden-
Bone’, A. Prescott, A. S. MacDonald?, S. C. Fagerholm®;
'University of Dundee, Dundee, United Kingdom, “University of
Edinburgh, Edinburgh, United Kingdom.

Beta2 integrins play fundamental roles in leukocyte trafficking and
signaling, but integrin proximal events in these processes remain
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poorly characterized. Here, we show that mutation of the kindlin-3
binding site in the beta2 integrin cytoplasmic domain caused a loss of
dendritic cell firm adhesion to integrin ligands. Surprisingly, the loss of
beta2 integrin-mediated adhesion and cytoskeletal organization
resulted in increased Syk and downstream signaling, and an elevated
dendritic cell activation phenotype in terms of cytokine production and
MHC class Il and co-stimulatory molecule expression. This elevated
dendritic cell activation state resulted in increased priming of CD4 T
cell responses both in vitro, in a co-culture with TCR transgenic T
cells, and in vivo, using a dendritic cell adoptive transfer model.
Specifically, we found that in the absence of kindlin-3-beta2 integrin
interactions in dendritic cells, Thl priming in vivo was enhanced
whilst Th2 responses were severely impaired. Thus, beta2 integrin
binding to kindlin-3 integrates the cell exterior to the actin
cytoskeleton, which restricts signaling in dendritic cells, thereby
dampening their activation status and modulating in vivo immune
responses.

W1.09.06
Deletion of IL-4 receptor alpha on dendritic cells renders mice
hypersusceptible to Leishmania major infection

F. Brombacher;
ICGEB, Cape Town, South Africa.

Susceptibility to Leishmania major infection in BALB/c mice is driven
by T helper 2 (Th2) responses producing interleukin (IL)-4 and IL-13,
which share a common receptor subunit, the IL-4 receptor alpha
chain (IL-4Ra). However, global abrogation of IL-4Ra is not sufficient
to confer complete resistance to L. major, specific abrogation of IL-
4Ra on CD4+ T cells leads to resistance, indicating a protective role
for IL-4Ra signalling on non-CD4+ T cells. To investigate this further,
CD11ccrelL-4Ra-/lox BALB/c mice were generated by gene targeting
and cre/loxP recombination under control of the CD11c promoter.
DNA, protein and functional characterisation demonstrated abrogated
IL-4Ra expression on dendritic cells and alveolar macrophages only.
Following infection with L. major, CD11crelL-4Ra-/lox mice became
hyper susceptible to disease, showing earlier and increased footpad
swelling, necrosis and parasite burden, increased Th2 cytokine and i
type 2 antibody responses, as well as impairment in classical
activation of macrophages, measured by iINOS expression. Hyper
susceptibility in CD11ccrelL-4Ra-/lox mice was accompanied by a
striking increase in parasite burdens in peripheral organs such as the
spleen, liver and even brain. CD11b+ inflammatory DCs were the
major infected cell population and showed deficiencies in INOS
production and increased parasite loads. IL-4Ra-deficient DCs
produced reduced IL-12 but increased IL-10 due to impaired DC
instruction and had increased mRNA expression of IL-23p19 and
activin A. Together, these data suggest that abrogation of IL-4Ra
signaling on DCs is detrimental to the host, leading to rapid disease
progression, dissemination, and increased survival of parasites in
infected CD11b+ DCs.

W1.09.07
Chronic hypoxia reprograms human immature dendritic cells by
inducing a proinflammatory phenotype and TREM-1 expression

D. Pierobon™? M. C. Bosco®, F. Blengio®, F. Raggi®, A. Eva®, T.
Musso”, F. Novelli*?, P. Cappello*?, L. Varesio®, M. Giovarelli?
'Department of Molecular Biotechnology and Health Sciences,
University of Torino, Torino, Italy, *Center for Experimental Research
and Medical Studies (CERMS), A.O. Citta della Salute e della
Scienza di Torino, Torino, Italy, *Laboratory of Molecular Biology, G.
Gaslini Institute, Genova, ltaly, “Department of Public Health and
Pediatric Sciences, University of Torino, Torino, Italy.

Dendritic cells (DCs) are powerful antigen-presenting cells central in
the orchestration of innate and acquired immunity. DC development,
migration, and activities are intrinsically linked to the
microenvironment. DCs migrate through pathologic tissues before
reaching their final destination in the lymph nodes. Hypoxia, a
condition of low partial oxygen pressure, is a common feature of
many pathologic situations, capable of modifying DC phenotype and
functional behavior. We studied human monocyte-derived immature
DCs generated under chronic hypoxic conditions (H-iDCs). We

demonstrate by gene expression profiling the up-regulation of a
cluster of genes coding for antigen-presentation, immunoregulatory,
and pattern recognition receptors, suggesting a stimulatory role for
hypoxia on iDC immunoregulatory functions. In particular, we show
that H-iDCs express TREM-1, a member of the Ig superfamily of
immunoreceptors and an amplifier of inflammation. This effect is
reversible because H-iDC reoxygenation results in TREM-1 down-
modulation. TREM-1 engagement promotes upregulation of T-cell
costimulatory molecules and homing chemokine receptors, typical of
mature DCs, and increases the production of proinflammatory,
Th1/Th17-priming cytokines/chemokines, resulting in increased T-cell
responses. These results suggest that TREM-1 induction by the
hypoxic microenvironment represents a mechanism of regulation of
Th1-cell trafficking and activation by iDCs differentiated at pathologic
sites.

W1.09.08
The mitochondrial protein, TCAIM, abolishes T cell priming of
dendritic cells by inhibiting TLR-induced IL-2 expression

S. Vogel*, S. Schlickeiser, I. Panov*, M. Schroder?, M. Lutz®, K.
Vogt', G. Griitz}, B. Sawitzki';

Charite Institute for Medical Immunology, Berlin, Germany, *National
University of Ireland, Institute of Immunology, Maynooth, Ireland,
%Julius-Maximilans-Universitat Wiirzburg, Institute of Virology and
Immunobiology, Wirzburg, Germany.

We previously showed that TCAIM, T cell activation inhibitor -
mitochondrial, is highly expressed in CD11c+ dendritic cells (DCs) of
tolerance developing recipients and that the encoded protein is
exclusively localized within mitochondria. Recently the importance of
mitochondria in the regulation of host innate immune signaling, e.g.
importance of TRAF6 translocation to mitochondria upon TLR1/2/4
stimulation resulting in release of mMROS, has been demonstrated.
Here we show that LPS-stimulated Ad-TCAIM transduced DCs failed
to induce proliferation of and cytokine expression by allogeneic CD4+
and CD8+ T cells. A transcriptional profiling revealed a dramatically
reduced IL-2 mRNA expression in LPS-stimulated TCAIM
overexpressing DCs as compared to control-transduced DCs. This
was accompanied by reduced mROS formation. Addition of IL-2 to
DC-T cell co-cultures nearly completely restored T cell priming
capacity of TCAIM overexpressing DCs. Thus TCAIM interferes with
mitochondria-dependent events of TLR signaling in DCs and
subsequently impairs their T cell priming capacity.

W1.09.09

PAF induces regulatory DCs through two independent
mechanisms: amplification of COX2/PGE2 loop and induction of
IL10

M. M. Koga, F. J. O. Rios, B. Bizzarro, A. Sa-Nunes, S. Jancar;
Biomedical Sciences Institute - University of Sao Paulo, Sao Paulo,
Brazil.

The platelet activating factor receptor (PAFR) is a G-protein coupled
receptor present in plasma and nuclear membranes of leukocytes. In
macrophages, activation of PAF-R is associated to a suppressor
phenotype. In the present study we investigated whether it has a
similar effect on dendritic cells (DCs) and the mechanisms involved.
Murine (BALB/c) bone marrow-derived dendritic cells were obtained
after 6 days culture with GM-CSF. Maturation was induced by LPS.
The PAFR-antagonists WEB2170 and PCA4248 and the
prostaglandin (PG) synthesis inhibitors, Indomethacin and NS-398
were added to DCs 30 min before LPS. The agonist, methylcarbamyl-
PAF (cPAF), was added together with LPS. RT-PCR and ELISA were
employed to measure mRNA and protein for COX2, IL10 and IL12.
PAF-R mRNA and protein is expressed in both types of DCs. PAFR-
antagonists significantly increased lymphocyte proliferation in an
antigen-specific proliferation assay and reduced IL10 and PGE2
production, indicating that PAFR engagement in DCs promotes
suppressor functions through these molecules. PAFR-antagonists did
not affect the expression of DCs MHCII and co-stimulatory molecules.
IL10 was potentiated by cPAF and unaffected by PG synthesis
inhibitors. 1L12 was not affected by PAFR agonist nor antagonists.
PAFR-antagonists did not affect COX2 mRNA but reduced PGE2
while cPAF potentiated its production. We propose that PAF is
involved in two independent suppressor mechanisms in DCs:
amplification of the loop COX2/PGE?2 through its production induced
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by LPS and potentiation of IL10, shifting DCs towards a regulatory
phenotype. By increasing the antigen-presenting function of DCs
PAFR-antagonists may be valuable co-adjuvants in vaccines.

W1.09.10
Glucocorticoid-Induced Leucine Zipper expression in dendritic
cells controls Treg induction in vivo

J. Calmette™? T. Tran'?, S. Karaki'?, M. Ellouze™?, M. Pallardy™®, F.
Bachelerie'?, R. Krzysiek*?, D. Emilie™?, G. Schlecht-Louf"?, V.
Godot*®*;

'INSERM UMR-S 996, Clamart, France, 2Université Paris-Sud,
Faculté de Médecine, Le Kremlin Bicétre, France, *Université Paris-
Sud, Faculté de Pharmacie, Chatenay Malabry, France, “INSERM
U955, Créteil, France, *Université Paris Est Créteil, Faculté de
Médecine, Créteil, France.

We have previously demonstrated that human dendritic cells (DCs)
treated in vitro with glucocorticoids, IL-10 or TGF- up-regulate the
glucocorticoid-induced leucine zipper (GILZ) protein. We further
established that GILZ over-expression turns DCs into a regulatory
phenotype, generating CD25hiFoxP3+CTLA-4+ IL-10-producing
antigen-specific regulatory T cells (Tregs) that inhibit T cell responses
in an IL-10 dependent manner. To gain insight into the in vivo
importance of GILZ expression in DCs for Tregs induction, we
generated CD11c-GILZ transgenic mice. DCs from these mice
constitutively overexpress GILZ to the same extent as glucocorticoid
treated DCs. They display normal DC subsets distribution in both
spleen and lymph nodes. GILZhi DCs phenotype is not different from
that observed in DCs from control littermates, and their antigen
uptake and processing capacity is not significantly modified. Tregs
characterization in young mice hosted in an EOPS animal facility
does not show any accumulation nor activation of these cells.
However, Tregs analysis in older mice reveals a significant increase
of CD4+FoxP3+ Tregs in the thymus, spleen and in the skin draining
and mesenteric lymph nodes. Furthermore, when OVA-loaded GILZhi
BMDCs and OT-2 T-cells are adoptively transferred in mice, in vivo
OVA-specific T cell proliferation and activation are reduced, and this
is associated with an increase in the CD25+FoxP3+ T cell population.
Thus, our work shows that GILZ overexpression in DCs is sufficient to
impede their capacity to activate T cells in vivo, most probably
through Treg induction by a mechanism that does not require DCs
phenotypic alteration or reduced antigen capture/processing.

W1.09.11

The inhibitory NK receptor Ly49Q protects plasmacytoid
dendritic cells from TLRO-triggering cell death by assuring
lysosomal integrity

N. Toyama-Sorimachi', M. Tanaka', T. Kobayashi®, A. P.
Makrigiannis?, K. Inaba®,

National Center for Global Health and Medicine, Tokyo, Japan,
2University of Ottawa, Ottawa, ON, Canada, *Kyoto University, Kyoto,
Japan.

Ly49Q is an ITIM-bearing lectin-type NK receptor highly expressed in
plasmacytoid DCs (PDCs), and associates with classical MHC class |
in cis-configuration. We have reported that Ly49Q-/- mice showed
impaired production of TLR9-mediated type | IFN production and
diminished protection to mouse CMV infection. We also have
revealed that Ly49Q colocalized with TLR9/CpG-ODN at the
endosomes/lysosomes and affects their trafficking, which is shown to
be important for TLR9 signaling.

We here show that Ly49Q is crucial for protection of lysosome-
dependent PDC death under TLR9 stimulation. We found that Ly49Q-
deficient (Ly49Q-/-) and an ITIM-less Ly49Q-expressing transgenic
mice showed failure of intrasplenic redistribution of PDCs after CpG-
ODN stimulation. Such anomalous Ly49Q-/- PDCs behavior was
partly due to their decreased migration ability, but largely due to cell
death. CpG-ODN-induced Ly49Q-/- PDC death was accompanied by
cathepsin B leakage into the cytoplasm, and inhibited by cathepsin B-
or caspase-1-inhibitor. These results suggest that CpG-ODN-induced
Ly49Q-/- PDC death is lysosome-dependent process, and that Ly49Q
exerted an influence on lysosomal integrity. It has been demonstrated
that such cathepsin B- and caspase 1-dependent inflammatory cell

death, so-called “pyroptosis”, causes IL-18 production through
inflammasome activation. We also found that Ly49Q-/- PDCs
secreted increased amounts of IL-1B after CpG-ODN stimulation.
B2m-/- PDCs stimulated with CpG-ODN also showed pyroptotic cell
death and produce IL-1B. These results strongly suggest that Ly49Q-
MHC class | interaction facilitates PDCs survival through regulation of
lysosomal integrity.

W1.09.12
Membrane transfer from tumor cells generates plasmacytoid
dendritic cells cross-dressed with exogenous antigens

I. Bonaccorsi*?, B. Morandi®, G. Costa'?, D. Oliveri*?, R. Conte*, G.
Pezzino“?, M. Mingari**, G. Ferlazzo"?;

*University of Messina, Messina, Italy, “Cellular Therap;/ Program,
University Hospital - A.O.U. Policlinico, Messina, Italy, “University of
Genoa, Genoa, Italy, “IRCCS A.O.U. San Martino-IST-Istituto
Nazionale per la Ricerca sul Cancro, Genoa, Italy.

The potential contribution of plasmacytoid dendritic cells (pDCs) in
the presentation of tumor cell antigens still remains to be elucidated
and some controversies currently exist regarding the ability of pDCs
to phagocyte particulate antigens and cross-present them to MHC
class I-restricted T lymphocytes.

Here, we show that human pDCs are prone to acquire membrane
patches and associated molecules from cancer cells of different
histotypes. Conversely, pDCs were not able to internalize cell
membrane fragments by phagocytosis. The transfer of membrane
patches to pDCs occurs in a very short time and require cell-to-cell
contact interactions. Remarkably, HLA complexes were also
transferred from tumor cells and the acquired antigens could
efficiently be recognized by antigen-specific T cells on pDCs.

The exchange of exogenous antigens between pDCs and tumor cells
appears to occur also in vivo, as pDCs isolated from human colon
cancer tissues displayed a strong surface expression of Epithelial Cell
Adhesion Molecule.

These data demonstrate that pDCs are particularly prone to acquire
membrane patches from contiguous tumor cells by a cell-to-cell
contact-dependent mechanism that closely resembles “trogocytosis”.
This phenomenon may allow pDCs to proficiently present tumor cell-
derived antigens despite their limited properties of endo-
phagocytosis.

W1.09.13

Myeloid cells in the islets of Langerhans are key players in
presentation of islet antigens and trophic function: identification
of their phenotype and ontogeny

B. Calderon, E. R. Unanue;
Washington University School of Medicine, St. Louis, MO, United
States.

The entry of autoreactive T cells to their target organ is important in
autoimmunity since this initiates the inflammatory process. Islets of
Langerhans contain a monocyte/macrophage-derived cell with
important features and properties. This islet myeloid cell plays a
central role in the interaction with diabetogenic T cells. We have
studied in-depth the phenotype of the islet myeloid cells in the NOD
and non-diabetic mouse strains and find 2 myeloid subsets: one
subset (~85%), expressing MHC-Il, CD11c, CD11b, F4/80 and LysM,;
and a minor subset, (~15%) expressing MHC-Il, CD11c, CD11b,
CD103, BTLA and LysM. Islet myeloid cells are stable in numbers
and decrease 30% 7 days after whole body irradiation. Studies
testing eGFP bone marrow transplantation has shown that islet
myeloid cells can be replaced as early as 2 weeks post-transplant.
Finally, we consider that in addition to their role of antigen
presentation, the islet myeloid cell has a different and perhaps a more
important role in islet physiology, which is to maintain the health of
the islet. When a genetic mutation affects the presence of myeloid
cells in islets (CSF-1-deficient mice), islets are reduced in size and
show an altered glucose homeostasis. Our findings highlight the
importance of the islet myeloid cell as central in presentation of islet
antigen and trophic function of the islet. Their phenotype, ontogeny
and trophic identification, will bring insights into diagnostics and point
of interventions in diabetes.
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W1.09.14
Dendritic cells partake in regulation of ovarian physiology

A. Cohen-Fredarow®, A. Tadmor?, T. Raz*, N. Meterani*, M.
Neemam®, G. Mor?, N. Dekel*;

'weizmann, Rehovot, Israel, ?Yale University School of Medicine,,
New Haven,, CT, United States.

Ovulation and inflammation share common attributes including the
invasion of immune cells. We hypothesized that these -cells,
specifically dendritic cells (DCs), play a role in ovulation and corpus
luteum formation. To follow the ovarian DCs we used transgenic
mice, in which the expression of CD11c is conjugated to YFP. To
explore their origin we transplanted WT ovaries under the kidneys
capsule of YFP-CD1llc transgenic hosts. For their conditional
ablation, we injected diphtheria toxin into transgenic females, in which
the expression of simian diphtheria toxin receptor is under the control
of the CD11c promoter. We found a small ovarian resident CD11c
positive- F4/80 negative-cells, apparently DCs prior to ovulation.
Following the ovulatory stimulus, DCs are recruitment from the
circulation and massively accumulate in the newly formed corpus
luteum. We further revealed that CD11c positive cells are essential
for expansion of the cumulus oocytes complex, the release of the
ovum from the ovarian follicle, as well as for the formation of a
functional corpus luteum. These effects of CD11c positive cells are
mediated by upregulation of ovulation-essential genes and stimulation
of lymphangiogenesis. Unexpectedly, we detected a remarkable anti-
inflammatory capacity of the CD11c positive cells, which seemingly
serves to restrict the ovulatory-associated inflammation. Our results
provide strong evidence for the involvement of DCs in the ovulatory
response. Moreover, the novel reported functions of ovarian dendritic
cells unveil the wide diversity in their activities, beyond their classical
immunologic role, which is most likely relevant to many biological
systems as well as pathological conditions.

W1.10 Innate sensors

I1L1.10.01
The long pentraxin PTX3: a paradigm for humoral pattern
recognition molecules

C. Garlanda;
Humanitas Clinical and Research Center, Rozzano, Italy.

Soluble pattern recognition molecules (PRMs) are components of the
humoral arm of innate immunity; they recognize pathogen-associated
molecular patterns (PAMP) and are functional ancestors of
antibodies, promoting complement activation, opsonization, and
agglutination. In addition, several PRMs have a regulatory function on
inflammation.

Pentraxins are a family of evolutionarily conserved PRMs
characterized by a cyclic multimeric structure, and on the basis of
structure, they have been divided into short and long families. C-
reactive protein (CRP) and serum amyloid P component are
prototypes of the short pentraxin family, while pentraxin 3 (PTX3) is a
prototype of the long pentraxins. PTX3 is produced by somatic and
immune cells in response to proinflammatory stimuli and Toll-like
receptor engagement, and it interacts with several ligands and exerts
multifunctional properties. PTX3 gene organization and regulation
have been conserved in evolution, thus allowing its
pathophysiological roles to be evaluated in genetically modified
animals. Gene targeting of PTX3 has unequivocally defined functional
roles of this molecule in innate immunity and inflammation. The
molecular mechanisms underlying these properties indicate that
PTX3 plays a role similar to that of antibodies, including in
complement activation, opsonization, and glycosylation-dependent
regulation of inflammation. In addition, recent data show that PTX3 is
involved in the orchestration of tissue repair and remodeling, thus
suggest that matrix and microbial recognition are common, ancestral
features of the humoral arm of innate immunity.

IL1.10.02

Association of TIR domains underlying immunosuppression in
bacterial infection and activation of MyD88 mediated cell
signaling associated with B-cell lymphoma

O. Fekonja', M. Avbeli*, R. Jerala®*?;

*National institute of chemistry, Ljubljana, Slovenia, 2University of
Ljubljana, Ljubljana, Slovenia, *EN-FIST centre of excellence,
Ljubljana, Slovenia.

Cells participating in innate immune system respond to pathogen
associated molecules by activating Toll-like receptor (TLR) signaling
pathways leading the inflammatory response. Excessive and/or
inappropriate TLR signaling pathway activation can on the other hand
lead to different acute or chronic inflammatory disease development
including sepsis, rheumatoid arthritis, systemic lupus erythematosus
and cancer. TLR and TIR-domain containing adaptor interactions
represent potential sites for specific TLR signaling pathway inhibition.
Expression of proteins with TIR domains are used by bacteria and
viruses to suppress activation of TLR signaling response to infection.
On the other hand mutations within the TIR domain of MyD88 are
associated with lymphoma. We demonstrate that coiled-coil mediated
dimerization of TIR domain TcpB of Brucella potentiates inhibition and
prevents constitutive activation of innate immune response. Genetic
fusion of TIR domains of human TLRs and MyD88 adaptor inhibits
activation, similar to the monomeric TIR domain but leads to the
constitutive activation of TLR signaling pathway at overexpression.
We were able to design a TIR domain containing protein that lacks
the constitutive activation and is superior to any described TIR-
domain-containing protein in inhibiting TLR activation. Additionally
those properties of dimeric TIR domain proteins provide an additional
insight into the molecular mechanism of intracellular TLR signaling
pathway, which is also used by the constitutive activity of MyD88
mutations found in B-cell lymphoma.

W1.10.01
Viral inhibition of DNA-PK-dependent DNA sensing

B. J. Ferguson®, N. E. Peters®, D. S. Mansur?, M. Mazzon', H. Ren’,
A. S. Fahy?, E. Krysztofinska?, R. Arribas-Bosacoma®, L. H. Pearf’, G.
L. Smith’;

*University of Cambridge, Cambrid%e, United Kingdom, 2lmpetrial
College, London, United Kingdom, “University of Sussex, Brighton,
United Kingdom.

The host response to DNA virus infection includes the direct detection
of viral DNA by the innate immune system which then initiates an
inflammatory response. The pattern recognition receptors responsible
for DNA sensing are under intensive research and, although several
putative sensors have been proposed, in most cases their biological
relevance is currently unknown. Here we show that DNA-dependent
protein kinase (DNA-PK) can act as a DNA sensor in fibroblasts and
in vivo and is important for sensing DNA viruses such as vaccinia
(VACV) and herpes simplex virus (HSV) 1. In addition we present the
discovery that a VACV protein, C16, can inhibit DNA sensing by
directly binding DNA-PK and disrupting its ability to interact with
foreign DNA. Removal of the gene which encodes C16 from VACV
attenuates the virus in vivo and results in a more potent innate
immune response to the infection. This discovery not only validates
the biological relevance of DNA-PK as a DNA sensor for DNA viruses
but furthers our understanding of how viruses such as VACV evolve
to combat the host immune response.

W1.10.02
Hepatitis C virus degrades Riplet ubiquitin ligase to escape host
innate immune response

H. Oshiumi, M. Matsumoto, T. Seya;
Hokkaido University, Sapporo, Japan.

The innate immune system is essential for controlling viral infections.
RIG-1 is a cytoplasmic viral RNA sensor and triggers the signal to
induce type | interferon production through IPS-1 adaptor molecule.
Riplet ubiquitin ligase is essential for RIG-I activation and mediates
K63-linked polyubiquitination of RIG-I C-terminal region. Hepatitis C
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virus (HCV) is a major cause of hepatocellular carcinoma. HCV NS3-
4A protease has the ability to suppress host innate immune response.
The NS3-4A protease cleaves a peptide bond just after Cys-805 of
IPS-1 to abrogate RIG-I signaling, and an IPS-1 C508A mutant
protein is resistant to NS3-4A cleavage. Interestingly, we found that
NS3-4A could reduce RIG-I signaling in response to HCV RNA even
in the presence of the IPS-1 C508A mutant protein. We found that the
Riplet protein level was severely reduced in human hepatocyte cell
lines that contains HCV full-length replicons. Moreover, ectopic
expression of NS3-4A reduced the Riplet protein level and abrogated
Riplet-mediated RIG-I polyubiquitination. Within Riplet RING-finger
domain is a sequence similar to NS3-4A target consensus sequence.
Mutations within Riplet RING-finger domain rendered the Riplet
protein resistant to NS3-4 protease activity. Although Riplet was
required for RIG-I foci formation in cytoplasm in response to viral
infection, RIG-I foci were not detected in cells infected with HCV
JFH1. Taken together, our data indicate that HCV degrades Riplet
ubiquitin ligase to escape host innate immune response.

W1.10.03
Lysosomal Dnase?a is required for the autophagic clearance of
self damaged nuclear DNA

Y. Lan**3, D. Londono®, N. Hacohen'??,

'Massachusetts General Hospital, Charlestown, MA, United States,
?Broad Institute, Cambridge, MA, United States, *Harvard Medical
School, Boston, MA, United States.

Deficiencies in nucleases that degrade DNA lead to accumulation of
self DNA, activation of innate immune responses and development of
autoimmune disorders in mice and humans. How undegraded DNA
accumulates and leads to immune responses in these deficiencies is
not well understood. Here, we investigate the cell type specificity,
source and sub-cellular localization of accumulated DNA in the
absence of the major lysosomal DNA degradation enzyme, DnaseZ2a.
Deletion of this nuclease results in inflammation and chronic
polyarthritis that resembles human. We find that high levels of
undegraded DNA accumulate in both phagocytic and non-phagocytic
cells of Dnase2a-deficient mice. This excess DNA is of nuclear origin
and co-localizes outside the nucleus with y-H2AX that marks
damaged double-stranded DNA, and increases in abundance after
induction of DNA damage. DNA appears to escape from the nucleus
via nuclear buds and speckles and requires autophagosomes and
lysosomes for degradation. A deficiency in autophagy leads to higher
levels of extra-nuclear DNA. Furthermore, an innate immune
response is induced in either Dnase2a-deficient or autophagy-
deficient cells, but is abolished upon depletion of the Sting-mediated
cytosolic nucleic acid sensing pathway. Our results reveal a process
by which damaged nuclear DNA is transported via nuclear buds and
autophagosomes from the nucleus to the lysosome where it is
degraded by Dnase2a, thus preventing self DNA recognition and
activation of innate immune responses. Such a process may help
explain how inflammation is regulated in diverse conditions, including
cancer, chemotherapy and aging when damaged DNA is generated
at high levels.

W1.10.04
Commensal microbiota monitoring by RLRs regulates contact
hypersensitivity response

E. Plantamura’, L. Moudombi, S. Diebalil, C. Macari', S. Lippens?,
A. DzutseV®, G. Trinchieri®, J. Marvel', M. C. Michallet®;

'Centre International de Recherche en Infectiologie (CIRI), INSERM
U1111 - CNRS UMR5308, Université de Lyon 1, ENS de Lyon, Lyon,
France, 2Molecular Signaling and Cell Death Unit, Department for
Molecular Biomedical Research, VIB, Ghent, Belgium, *Laboratory of
Experimental Immunology, Center for Cancer Research, NCI/NIH,
Frederick, MD, United States.

RIG-I like receptors (RLRs) play a major role in response to cytosolic
viral RNAs by initiating an antiviral immune response through the
recruitment of the mitochondrial adaptor protein MAVS. A novel
regulatory role of the RLRs pathway in sterile inflammation has been
recently identified in a murine model of experimental colitis. Using
another sterile inflammation model, Contact Hypersensitivity (CHS) to

the strong hapten 2,4-dinitrofluorobenzen (DNFB), we showed that
MAVS-deficient mice developed an exacerbated response. We
characterized this inflammatory response at the challenge site of
MAVS-deficient mice and demonstrated a higher oedema due to an
increase of immune cell infiltrate with higher proportion of cytotoxic
CD8+ T cells and an enhanced production of inflammatory cytokines.
As it has been suggested that the monitoring of commensal bacteria
by RLRs may be involved in the regulation of intestinal inflammation,
we evaluated the role of the microbiota in the enhanced CHS
response in MAVS-deficient mice. We performed cohousing
experiments and showed that the inflammatory phenotype of MAVS-
deficient mice can be transferred to WT mice. Moreover, antibiotic
treatment of MAVS-deficient mice strongly inhibited the increased
CHS response, confirming the importance of commensal microbiota
in the regulation of CHS. Altogether, our results highlight that
monitoring of commensal microbiota by RLRs is involved in the
regulation sterile inflammatory CHS response.

W1.10.05
Essential role for Bruton's tyrosine kinase outside the B cell
compartment in bacterial infection

A.F. De Vos', J. Pater’, R. De Beer’, S. Terpstra®, C. Van 't Veer', R.
Hendriks?, T. Van Der Poll*;

*Academic Medical Center, Amsterdam, Netherlands, 2ErasmusMC,
Rotterdam, Netherlands.

Bruton’s tyrosine kinase (Btk) is a key component in B-cell receptor
and Toll-like receptor signaling. Lack of functional Btk renders
humans and mice highly susceptible to infections. Aim of our study
was to determine the role of Btk in the host defense response against
the capsulated bacterium Klebsiella pneumoniae.

Btk-KO mice inoculated intranasally with K.pneumoniae were highly
susceptible to infection as reflected by increased bacterial counts in
the lung, increased dissemination of bacteria to other organs within
24-36 hour and increased mortality. Impaired bacterial clearance was
associated with elevated inflammation. Natural IgM antibodies against
K.pneumoniae were found in WT mice (but not in Btk-KO mice) and
these antibodies facilitated phagocytosis of K.pneumoniae by alveolar
macrophages. Strikingly, Btk-KO mice of which the B cell
compartment was ‘rescued’ by reinforced expression of Btk (Btk-
KO/CD19-Btk Tg mice, with normalised natural IgM levels), were not
protected against K.pneumoniae infection and demonstrated similar
susceptibilty as Btk-KO mice. Moreover, B-cell deficient (muMT) mice
displayed similar bacterial clearance in lungs and other organs as WT
mice. Finally, Btk-KO mice with reinforced expression of Btk in
MHCII" cells (Btk-KO/MHCII-Btk Tg mice), i.e. B cells and
macrophages, showed an almost complete reversal in susceptibility
to K.pneumoniae.

These data demonstrate that B cells and natural IgM antibodies
contribute little to nothing to the early host defense response against
K.pneumoniae. Moreover, these data indicate that Btk is essential for
receptor signaling outside the B-cell compartment during
K.pneumoniae infection and suggest an important role for Btk in
myeloid cells during bacterial infection.

W1.10.06

Genetic variants in donor PTX3 impair antifungal immunity and
predispose to invasive aspergillosis after stem cell
transplantation

C. Cunha', F. Aversa?, A. Mantovani®, L. Romani', A. Carvalho®;
'Department of Experimental Medicine and Biochemical Sciences,
University of Perugia, Perugia, Italy, 2Department of Clinical and
Experimental Medicine, University of Parma, Parma, Italy, %stituto
Clinico Humanitas IRCCS, University of Milan, Milan, Italy.

Invasive aspergillosis is a major complication associated with
hematopoietic stem cell transplantation, although individual risk varies
considerably. Given the pivotal role of the long pentraxin 3 (PTX3) in
antifungal immunity, we investigated the contribution of genetic
variation in PTX3 to risk of invasive aspergillosis in a discovery cohort
of 229 recipients of allogeneic hematopoietic stem cell transplants
and their donors. The analysis was validated in a large multicenter
study involving 107 cases of invasive aspergillosis and 223 matched
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controls. A donor homozygous haplotype (h2/h2) in PTX3 increased
risk for invasive aspergillosis in the discovery (adjusted hazard ratio,
3.15; P=0.002) and validation (adjusted odds ratio, 2.78; P=0.03)
studies. Functionally, the h2/h2 haplotype led to decreased
expression of PTX3 in neutrophils, presumably due to impaired
mRNA stability, resulting in defective phagocytosis and clearance of
the fungus. PTX3 deficiency was confirmed in bronchoalveolar lavage
and lung specimens from transplant recipients with h2/h2 donors. In
conclusion, our findings disclose a crucial role of PTX3 to human
antifungal immunity and point to PTX3 deficiency as an important risk
factor for invasive aspergillosis in stem cell transplant recipients.

W1.11 Toll-like and pattern recognition
receptors

IL1.11.01
Regulation of the innate immune responses in wild mice

A. P(Bltorakl, T. Volkova?, I. Kurbatova?, V. llyuha?, U. Bagina®, D.
Ram™;

Tufts University, Boston, MA, United States, Petrozavodsk State
University, Petrozavodsk, Russian Federation.

Immune response leads to inflammation, which, if excessive, can
often lead to the programmed death. How do genes control the
balance between inflammation and cell death? To answer this
question, we have elected to study the immune responses in so
called wild-derived mice (WDM), which evolved from common
ancestor with classical laboratory mice more than a million years ago
and therefore share only 11% of their genome with laboratory mice.
Such divergence of WDM results in phenotypic differences between
WDM and classical laboratory mice, which we investigate by means
of classical genetic analysis. In the last few years, we established
several genetic screens in the WDM including hyper- and hypo-
responsiveness to TLR-agonists, resistance to TLR-mediated
necroptosis, in vitro responses to infectious pathogens, resistance to
septic shock in vivo. In our published and ongoing research, we show
that forward studies in WDM provide insights into human biology that
would not be available without access to this largely untapped
reservoir of genetic diversity. Because we have not exhausted the
genetic diversity available in the WDM, we propose to further explore
it in newly established genetic screens.

W1.11.01

Emerging roles of an innate immune regulator TAPE in the
endosomal Toll-like receptor (TLR) and cytosolic RIG-I-like
receptor (RLR) pathways

P. Ling", K. Chen?, C. Yang? Y. Lo%, C. Huang?, T. Tan?
*National Cheng-Kung University, Tainan, Taiwan, *National Health
Research Institutes, Zhunan, Taiwan.

Pattern-recognition receptors (PRRs) function to trigger innate
immune defenses upon sensing pathogen-associated molecular
patterns (PAMPs) from pathogen infection. Of these PRRs,
endosomal TLRs, cytosolic RLRs, and DNA sensors are implicated in
detecting microbial nucleic acids. Upon ligand stimulation, these
PRRs activate major downstream pathways leading to the production
of inflammatory cytokines and type | IFNs. Remarkable progress has
been made in defining the importance of PRRs in innate immunity.
Yet, signaling networks underlying these PRR pathways still remain
complex. Our recent work has led to uncover an innate immune
regulator  termed TAPE (TBK1-Associated Protein in
Endolysosomes), also known as CC2D1A/Freud-1/Aki-1. TAPE is
located in the endolysosomal compartments. TAPE interacts and
synergizes with TBK1 and TRIF to enhance IFN-B activation. TAPE
knockdown abolishes the TLR3 and TLR4 pathways to IFN-B
production. Furthermore, we extend the biological role of TAPE to the
regulation of RLR signaling. TAPE functionally and physically
interacts with RIG-I, MDA5 and IPS-1/MAVS to regulate IFN-B
activation. TAPE impairment blocks IFN-B production upon RLR
ligand stimulation or RNA virus infection. Our data demonstrate a
critical role for TAPE in linking TLR3, TLR4, and RLRs to innate
immune responses. Furthermore, we have generated immune cell-

specific TAPE conditional knockout mice to explore in vivo roles of
TAPE in regulating the endosomal TLR, RLR, or other innate sensing
pathways.

W1.11.02
Smurf2 negatively regulates RIG-I-like receptor -mediated
immune signaling

Y. Pan, J. Zhang;
Peking University Health Science Center, Beijing, China.

The primary role of the innate immunityis to limit the spread of
infectious pathogens, by recognition by Toll-like receptors (TLR) and
RIG-like receptors (RLR).Innate immune response is under tight
control to avoid unwanted tissue damage. Here, we identified smurf2,
one of the Smad ubiquitin regulator factor proteins (the HECT family
of E3 ligase members), as an important negative regulator of virus-
triggered type | IFN signaling. Overexpression of Smurf2 inhibits
Sendai virus-induced IFN and ISRE activation and the expression of
downstream molecules. The E3 ligase defective mutant Smurf2
C716A loses the ability to suppress virus-induced type | IFN
signaling, suggesting that this effect is dependent on the ubiquitin
ligase activity of smurf2.Compared to WT cells, Smurf2 knockout
MEF cells dramatically promote SeV induced IFN and ISRE activation
and the production of Interferon-f. It promotes the K48 ubiquitination
of target proteins. Further studies are ongoing to charaterize the
signaling molecules which Smurf2 targets.

W1.11.03
PIAS1 negatively modulates virus triggered type | IFN signaling
by blocking the DNA binding activity of IRF3

R. Li, Y. Pan, D. Shi, Y. Zhang, J. Zhang;
Peking University Health Science Center, Beijing, China.

During viral infection, production of proinflammatory cytokines
including type | interferons (IFNs) is under stringent control to avoid
detrimental overreaction. The protein inhibitor of activated STAT
(PIAS) family proteins have been recognized as anti-inflammatory
molecules by restraining type | IFN induced amplifying signaling. Here
we identified PIAS1 as an important negative regulator of virus-
triggered type | IFN signaling. Overexpression of PIAS1 repressed
virus-or RIG-I like receptor stimulated type | IFN transcription,
whereas knockdown of PIAS1 expression augmented virus-induced
production of type | IFNs. PIAS1 with a mutation in the SAP domain
retained the inhibitory function in virus-induced IFN transcription, but
abolished the inhibition in IFN-stimulated signaling. SUMO E3 ligase
activity dead mutant PIAS1/C350S still had the comparable inhibitory
function with WT PIAS1.Further study indicated that PIAS1 interacted
with IRF3 and inhibited the DNA binding activity of IRF3.
Therefore,PIAS1 is important in maintaining proper amounts of type |
IFNs and restrains its magnitude when the antiviral response
intensifies.

W1.11.04
The evolutionary landscape of the NLR family is reflected in the
species-specific response to infection

T. P. Monie, L. Hopkins, J. Boyle, W. Amos, C. Bryant;
University of Cambridge, Cambridge, United Kingdom.

Activation of the NLR family of cytoplasmic pattern recognition
receptors initiates an innate immune response to a wide range of
exogenous and endogenous ligands. This leads to a pro-inflammatory
response via NFkB and stress kinase signalling pathways; and/or the
secretion of interleukin-1p following caspase-1 processing by a multi-
protein complex termed the inflammasome.

Humans possess 22 NLR proteins, but this number varies in other
species. We have analysed the evolutionary patterns of the NLRs
across a range of vertebrate species including mammals, birds,
amphibians and fish. There are clear species specific expansions,
and losses, of subsets of this receptor family including one pair of
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receptors that have undergone linked genetic retention or loss across
multiple species. The key inflammasome forming NLRs are almost
entirely restricted to mammals; birds possess a very limited subset of
receptors; fish show extensive receptor specific expansions; and the
coelacanth is an evolutionary midpoint in NLR evolution. In addition a
putative new NLR protein has been identified bioinformatically.
Functional analysis of the cellular response to ligand stimulation in
different species supports the crucial role of these receptors in the
innate immune response and provides a rationale for the different
susceptibilities of species to infections such as Salmonella.

W1.11.05
CD14 as a key regulator of TLR-mediated responses of microglia

H. Janova', T. Regen? D. van Rossum', A. Gétz*, W. Briick®, U.
Hanisch®;

*Universitaetmedizin Goettingen, Goettingen, Germany,
Universitaetsmedizin der Johannes Gutenberg-Universitaet, Mainz,
Germany.

Toll like receptor 4 (TLR4) is best-known for its recognition of
lipopolysacharide (LPS), the cell wall component of Gram-negative
bacteria. Binding of this ligand to TLR4 triggers the response via both
MyD88- and TRIF-dependent signalling pathways, leading to
production of cyto- and chemokines and thereby alarming and
attracting the peripheral immunocompetent cells to invade into the
site of insult. However, TLR4 is only fully functional in complex with
several co/receptors, such as CD14. Our latest data show that CD14
increases the sensitivity towards LPS in a cell type-specific manner,
making microglia far more sensitive to LPS than bone marrow and
peritoneal macrophages. While application of low dose LPS into
striatum of CD14ko brains reveals minor neutrophil recruitment
compared to wildtypes, high LPS leads to augmented neutrophil
influx. This phenomenon correlates well with in vitro data, revealing
CD14 absence in microglia upon high LPS challenge to result in
excessive but selective chemokine production, with highest impact on
the neutrophil chemoatractant CXCL1. For such regulatory abilities,
CD14 requires its membrane insertion and prolonged functionality,
pointing to an involvement of signalling. Thus far we excluded the role
of Syk and PLC that in comparison to dendritic cells do not have a
contribution in CD14-dependent signalling in microglia. Importantly,
we found various factors regulating the expression of CD14 receptor
itself, which could thereby determine the extent and impact of a
CD14-mediated control over TLR4 functions. Supported by the DFG
(FOR1336).

W1.11.06
Bruton’s tyrosine kinase plays an essential role in TLR-
dependent human DC activation

V. Lougaris, M. Vitali, M. Baronio, G. Tampella, L. Tassone, A.
Soresina, R. Badolato, A. Plebani;

Pediatrics Clinic and Laboratory for Molecular Medicine “A.Nocivelli”,
University of Brescia, Brescia, Italy.

Bruton’s tyrosine kinase (btk) plays an essential role in various
biological functions of different cell types. Mutations in btk lead to the
X-linked form of Agammaglobulienmia (XLA) in humans or in the xid
phenotype in mice. However, in recent years the important
physiological function of btk has been investigated in various cell
types , such as macrophages, NK cells, neutrophils and others,
mainly by using the animal models (xid mice). Furthermore, btk was
recently linked to the innate immune system, in particular the TLR
pathway. However, the TLR9 pathway in dendritic cells from XLA
patients has not been investigated yet. We decided therefore to
investigate whether Btk influences human DC responses upon TLR
engagement. We show that btk plays an essential role in moDC
responses to CpG: although responses to LPS/TLR4 induce normal
DC activation in terms of up-regulation of activation markers, the
CpG/TLR9 pathway is completely impaired in XLA patients.
Furthermore, cytokine production upon TLR9 activation in XLA
patients is radically impaired in terms of IL-6, IL-10, IL-12 and TNF-a
production. Interestingly, btk resulted essential for STAT1 up-
regulation in a TLR9-dependent manner. The important role of btk in
human DC activation was confirmed after incubation of healthy DCs

with the specific btk inhibitor resulting in impairment of TLR9
responses as seen in XLA patients. These findings may be of
important significance for better understanding and managing clinical
complications in  different clinical conditions, such as
agammaglobulinemia and lymphoid malignancies.

W1.11.07
Lysosomal oligopeptide transporter SLC15A4 regulates Toll-like
receptor 7/9-mediated autoantibody production

T. Kobayashi, T. Okamura, N. Toyama-Sorimachi;
National Center for Global Health and Medicine, Tokyo, Japan.

Lysosome is a key compartment that regulates the signaling from
Toll-like receptors. We have reported that Solute Carrier family (SLC)
15A4, a lysosomal oligopeptide transporter expressed in the immune
and nervous cells, played crucial roles in TLR7-, TLR9- and NOD1-
mediated cytokine production in dendritic cells (DCs).

We here show that SLC15A4 is also expressed in B cells, and plays
crucial roles in B cell functions. Lack of SLC15A4 reduced the serum
IgG2c antibody level, which was caused by inability of SLC15A4-
deficient B cells to produce IgG2c antibody in response to TLR
stimulation. When SLC15A4-deficient B cells were stimulated by
TLR7 or TLR9 ligand, cytokine production such as IFN-beta or IL-6
was impaired. We next examined TMPD-induced SLE model whether
SLC15A4 was involved in autoantibody production since 1gG2c
antibody is thought to be one of the pathogenic factors in mouse
autoimmune disease. SLC15A4-deficient mice failed to produce
autoantibody such as anti-RNP and anti-DNA IgG antibodies. These
results indicated that SLC15A4 contributes to pathogenesis of TLR7-
or TLR9-dependent autoimmune diseases.

SLC15A4 gene is reportedly associated with the autoimmune
disorders such as inflammatory bowel diseases and systemic lupus
erythematosus in human. Although further investigation should be
necessary, our findings suggest that SLC15A4 could be a novel
therapeutic target for the autoimmune diseases.

W1.11.08
NLRC5-mediated regulation of MHC class | immune responses

K. S. Kobayashi*??, |. Downs®, A. Biswas?®, T. Meissner®?, Y. Liu?,
K. Lee®3 A. Li%

'Texas A&M Health Science Center, College Station, TX, United
States, Dana-Farber Cancer Institute, Boston, MA, United States,
®Harvard Medical School, Boston, MA, United States.

MHC class | and class Il molecules are critical for the activation of
human adaptive immune responses. Although a master regulator of
MHC class Il genes, CIITA (MHC class Il transactivator) has been
recognized for nearly two decades, the mechanism of MHC class |
expression has been largely unknown until recently. We found one of
NLR protein, NLRC5 is a MHC class | transactivator (CITA). Whereas
CIITA can strongly induce MHC class Il and related genes such as
invariant chain, NLRC5 can specifically associate with and activate
promoters of both classical (HLA-A, B, C) and non-classical MHC
class | genes. Strikingly, NLRCS5/CITA regulates not only MHC class
I, but also regulates functionally related genes such as TAP1, LMP2
and b2microglobulin. In NLRC5 deficient mice, the expression of
MHC class | and related genes is selectively downregulated and CD8
T cell responses are impaired. Therefore, NLRC5/CITA and CIITA
regulate concerted expression of genes in MHC class | and class Il
pathways, respectively.
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W1.11.09

Co-ligation of TLR3 and Dectin-1 agonists potentiates Th1
polarization capability on monocyte derived Langerhans cells in
vitro

I. Rajkovic!, A. Dragicevic®, S. Vasilijic*?, D. Vucevic*?, B. Bozic®, D.
Mihajlovic', M. Markovic?, M. Colic*;

*Medical Faculty of the Military Medical Academy, University of
Defense in Belgrade, Belgrade, Serbia, *Institute for Medical
Research, Military Medical Academy, Belgrade, Serbia, Institute for
Physiology and Biochemistry, Faculty of Biology, University of
Belgrade, Belgrade, Serbia.

Langerhans cells represent the first dendritic cell subtype that
encounters foreign pathogens due to its localization in skin and
stratified mucosa. Their potential to initiate T-cell responses has
recently been challenged. Since viral and fungal infections are among
the most common in these tissues, we have studied effects of Toll-
like receptor 3 (TLR3) and Dectin-1 agonists,
polyinosinic:polycytidylic acid (poly I:C) and curdlan, respectively, on
maturation of their in vitro counterparts, monocyte derived
Langerhans cells (MoLCs). Immature (im)MoLCs were generated in
the presence of GM-CSF, IL-4 and TGF-B1 and then treated with
polyl:C, curdlan or their combination for 2 days. Both single or
combined treatments elicited phenotypic maturation of imMoLCs with
increased allostimulatory capacity. Poly [:C-treated MoLCs up-
regulated both the production of IFN-y and IL-17 by alloreactive CD4+
T cells while curdlan-treated MoLCs stimulated only the production of
IFN-y, compared to imMoLCs. Poly [|:C+curdlan-treated MoLCs
produced higher concentrations of IL-12 and IL-10 and stimulated
more strongly the production of IFN-y by alloreactive CD4+ T cells
then curdlan-treated MoLCs. At the same time, poly |:C+curdlan-
treated MoLCs produced more IL-23 but less IL-27 and were weaker
stimulators of IL-17 by alloreactive CD4+ T cells then poly I:C-treated
cells. Poly I:C+curdlan-treated MoLCs showed higher expression of
CD40 and CCR7 then both poly I:C- and curdlan-treated MoLCs.
Ligation of both TLR3 and Dectin-1 agonists on imMoLCs
upregulated their Thl polarization capability compared to single
agonists. This finding suggests that MoLCs could be considered for
their potential use in immunotherapy.

W1.11.10
TLR-9 dependent dendritic cells activation by filamentous
bacteriophage targeting DEC-205

R. Sartorius®, L. D'Apice’, M. Trovato’, G. De Leo?, A. De Matteis?,
P. Barba®, P. De Berardinis™;

YInstitute of Protein Biochemistry, C.N.R., Naples, Italy, *TIGEM-
Telethon Institute of Genetics and Medicine, Naples, Italy, ®Institute of
Genetics and Biophysics “Adriano Buzzati Traverso”, C.N.R., Naples,
Italy.

Based on a modification of the phage display technology, we
developed and described an antigen delivery system based on the
filamentous bacteriophage fd, able to elicit full-spectrum of antigen-
specific immune responses. We improved this system by constructing
phage particles displaying a single chain antibody fragment known to
bind the mouse dendritic cells (DC) surface molecule DEC-205, and
thus enabling direct delivery of phage particles to DC. We
demonstrated that targeting DCs via DEC-205 delivers phage
particles into late endosome/lysosome LAMP-1  positive
compartments. Moreover we observed that DCs targeted by fd virions
via DEC-205 upregulate accessory molecules, produce IFN-alpha
and IL-6, and mediate an increased antigen presentation. We found
that these activities of fd-antiDEC-205 phage particles were TLR-9
dependent. Since to become active TLR-9 translocate into LAMP-1
positive compartments, we suggest that phage particles, containing a
single strand DNA genome reach in CpG motifs, are able to intercept
and trigger the active TLR-9 innate immune receptor and thus to
enhance the immunogenicity of the displayed antigenic determinants.

W1.11.11
Bacterial 23S rRNA is recognized by the endosomal TLR13
unless it is modified to constitute erythromycin resistance

A. Kriiger®, M. Oldenburg®, R. Ferstl?, A. Kaufmann®, G. Nees®, J.
Buer’, H. Wagner?, S. Bauer®, H. Hochrein®, C. J. Kirschning®;
YInstitute of Medical Microbiology, University of Duisburg-Essen,
Essen, Germany, ZInstitute of Medical Microbiology, Immunology and
Hygiene, Technical University of Munich, Munich, Germany, *Institute
for Immunology, Philipps University of Marburg, Marburg, Germany,
4Department of Research Immunology, Bavarian Nordic GmbH,
Martinsried, Germany.

The innate immune system, being very sensitive, tends to over-
amplify inflammatory signals. Accordingly, bacterial infections often
cause septic shock. Major intiators of sepsis are bacterial infections
with Escherichia coli and Staphylococcus aureus. Analyzing their
interaction with the host, we observed recognition of a segment within
bacterial 23S ribosomal (r) RNA through TLR13 in mice. The same
segment is a target for antibiotics like macrolide, lincosamide and
streptogramin group (MLS) antibiotics (including erythromycin). As a
resistance mechanism bacteria prevent binding of MLS antibiotics to
23S rRNA by inducing N-methylation at a specific adenosine (A) upon
acquisition of a distinct erythromycin resistance related
methyltransferase (e.g. ErmB or ErmC) via horizontal gene transfer.
Next to post transcriptional RNA modification, mutation of the specific
A (e.g. A>G, found also in eukaryotic 28S rRNA) renders bacteria
resistant. Of note, both RNA alterations abrogated activation of
TLR13, thereby enabling immune evasion.

Utilizing TIr23479-/- mice, we observed Gram negative bacterial total
RNA to be non TLR13 activating in contrast to purified Gram negative
bacterial 23S rRNA. We speculate that it is another RNA subspecies
that inhibits the stimulative capacity of 23S rRNA.

W1.11.12

TLR triggered MAPK signalling is responsible for the regulatory
phenotype of macrophages in response to Schistosoma
mansoni cercarial secretions

D. E. Sanin, A. P. Mountford,;
Centre for Immunology and Infection, University of York, York, United
Kingdom.

The interaction between antigen presenting cells in the skin with
molecules secreted by cercariae of Schistosoma mansoni constitutes
the first point of contact between the host's immune system and the
pathogen. Macrophages (M®) may play a pivotal role in modulating
the immune response in the skin as they readily take up the
molecules secreted by cercariae upon invasion.

M® produce high levels of IL-10 when exposed to cercarial
excreted/secreted (E/S) products, but it is unknown what signalling
pathway(s) drive the production of IL-10 rather than IL-12 , or how
they are linked to innate recognition of E/S antigens. Our findings
demonstrate that TLRs, particularly TLR-4 and TLR-2, play a
fundamental role in the induction of IL-10. Furthermore, MyD88 is
essential for the activation of multiple MAPK pathways which in turn
control E/S product induced IL-10. Selective chemical inhibition of
specific pathways allowed us to determine the contribution of each
signalling cascade. We determined that the activation of the MEK/Erk
and p38 induced the production of IL-10, whilst it negatively affected
IL-12. Furthermore, p38 activation leads to the phosphorylation of
CREB, which is likely responsible for the observed effects on both IL-
10 and IL-12. Finally, we show that TLR-4 and TLR-2 are directly
implicated in the activation of these pathways.

From these findings we propose a mechanism by which S. mansoni
E/S products induce a specific MAPK signalling cascade that triggers
IL-10 production in M® by binding their TLRs, thus polarizing the
immune response in the skin.
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W1.11.13
Redox-based control of synergy and antagonism among TLRs
modulates cytokine production by monocytes

R. Lavieri, L. Delfino, P. Piccioli, E. Repaci, P. Castellani, A.
Rubartelli;
Cell Biology Unit, IRCCS AOU San Martino - IST, Genoa, Italy.

In human monocytes, single stimulation of different TLRs results in
induction of IL-18 and of cytokines downstream of it. The process is
tightly regulated by redox signaling. Here we show that the
simultaneous administration of agonists of TLR 2, 4 and 7, at doses
providing optimal monocyte activation when used individually,
strongly enhances IL-18 but severely impairs IL-lRa and IL-6
secretion and induces oxidative stress. Antioxidants restore IL-1Ra
and IL-6 secretion, demonstrating the functional link between
generation of oxidative stress and impairment of secretion of
cytokines downstream of IL-18. When TLRs are concomitantly
triggered by lower doses of the three agonists, which are unable to
induce monocyte activation if provided individually, oxidative stress is
prevented and cytokine secretion is maintained. Thus, multiple
triggering of TLRs and sustained doses of single agonists concur to
the loss of redox control and the consequent block of secretion of
cytokines downstream of IL-1B. In conclusion, we have identify a
novel redox-mediated mechanism responsible for the correct
development of TLR-triggered inflammatory response. This
mechanism provides a molecular basis to the unbalance between
pro- and anti-inflammatory circuits occurring in pathologic conditions
such as sepsis and chronic diseases, and open the way to new
strategies for controlling inflammation.

W1.11.14
A TNFa-CCL20-CCR6 axis drives Nod1-induced B cell
recruitment

J. H. Fritz;
McGill University, Montreal, QC, Canada.

Innate immune responses provoke the accumulation of leukocytes at
sites of inflammation. In addition to monocytes and granulocytes, B
cells also participate in anti-microbial innate immune responses,
however the mechanisms for recruitment of B cells to sites of
inflammation are not well understood. To study B cell accumulation
following systemic inflammation, we used a model synthetic ligand
that stimulates a specific pattern recognition molecule, Nod1. Upon
exposure to Nodl agonists, both B cells and neutrophils rapidly
accumulate within the spleen and dendritic cells migrate into the
periarterial lymphoid sheath. Nodl stimulation led to a marked
increase in several chemokines within the spleen, including CXCL13,
CCL2 and CCL20. While the Lymphotoxin pathway was critical for the
induction of the B cell chemoattractant CXCL13 in response to Nod1
agonists, B cell accumulation within the spleen following Nod1-
induced systemic inflammation was independent of the Lymphotoxin
pathway. In contrast, a CCR6/CCL20 chemokine loop instructed rapid
B cell recruitment to the spleen in response to systemic
administration of Nod1 agonists in a TNFa-dependent manner. These
results reveal a novel mechanism for rapid mobilization of B cells
during inflammation, and shed light on how B cells participate in
innate immune responses to microbial stimulation.

W1.12 Lectins and glycoimmunology

IL1.12.01
Galectins in Inflammation and Immunity

F. Liu*%

!Institute of Biomedical Sciences, Academia Sinica, Taipei, Taiwan,
’Department of Dermatology, University of California-Davis,
Sacramento, CA, United States.

Galectins are a family of B-galactoside-binding proteins. They can
bind to cell-surface glycans, thereby affecting a variety of cellular
processes. They are also present in the cytosol and nucleus and can
influence cellular functions through interacting with other regulators in
a non-glycan-dependent fashion. Recombinant galectin-1 and -9 have

been shown to induce apoptosis in T cells, by engaging cell surface
glycoproteins, and suppress certain inflammatory responses when
administered in vivo. Recombinant galectin-3 has been shown to
promote the inflammatory responses by activating various leukocytes
and inducing migration of monocytes/macrophages.

We demonstrated that endogenous galectin-3 is recruited to the
cytoplasmic side of the immunological synapse in activated T cells
and promotes HIV-1 viral budding in a fashion that is dependent on
Alix. We also found galectin-3 suppresses the bacteriocidal effects of
macrophages on Listeria monocytogenes and that the protein is
accumulated around the bacteria that are escaping the phagosomes.
We demonstrated that galectin-3 negatively regulates the Th cell
response in the Thl and Th17 directions through dendritic cells. By
using galectin-3-deficient mice, we established that galectin-3
promotes allergic airway inflammation and airway
hyperresponsiveness, as well as allergic skin inflammation, through
promoting the Th2 response.

Galectin-7 is down-regulated in human psoriatic lesions compared
with non-lesional sites. We demonstrated that knocking down
galectin-7 expression in the human keratinocyte cell line HaCaT
resulted in increased production of the inflammatory cytokines IL-6
and IL-8, in response to various immune stimuli. Additional results
suggest that galectin-7 has a suppressive effect on the inflammatory
response in keratinocytes.

IL1.12.02

Molecular interplay between sialic acids and siglecs in
subversion of host innate immune response by Pseudomonas
aeruginosa

C. Mandal, B. Khatua;
Council of Scientific and Industrial Research (CSIR)-Indian Institute of
Chemical Biology, Kolkata, India.

Pseudomonas aeruginosa (PA) is an opportunistic pathogen and
associated with immune-compromised host. We have demonstrated
PA (PA+Sias) adsorbed both a2,3- and a2,6-linked Sias from the host
serum. Sialic acid-binding immunoglobulins like lectins (siglecs) are
usually present on different immune cells. They are important in
cellular interactions with pathogens and functional consequences of
the engagement of notorious pathogen like PA with siglecs are
unclear. Innate immune cells mainly neutrophils and macrophages
generally express receptor like siglec-1, siglec-5 and siglec-9 on their
surface. PA+Sias interact maximally with NK-cells and monocytes
through siglec-7 and siglec-9 via a2,6- and a2,3-linked sialic acid
respectively. Adsorbed Sias on PA also show association with both
human macrophages and neutrophils mainly via a2,3-linked sialic
acid-siglec-9 dependent manners. In contrast PA shows negligible
binding with both B- and T-cells. Both macrophages and neutrophils
also exhibits enhance phagocytosis of PA+Sias compared to PA-
Sias. The interaction of PA with neutrophils shows reduced oxidative
burst, releases of elastase and enhances expression of IL-10 in
transcriptional and translational levels. All these events result
decreased NETs formation thus establishing the role of adsorbed
Sias that can weaken neutrophil’s protective activity. Enhanced
survivality of PA demonstrated by significant increased in CFU counts
supported strongly for their resistance towards NETSs. It may consider
as a general mechanism for pathogens that cannot synthesize Sias in
order to subvert immunity. Such Sias-siglec interaction also may be
accompanied by modulation of Thl and Th2 cytokines which may
likely be due to the function of TLR and its downstream signaling.

W1.12.01
C-type lectin MCL is a receptor for mycobacterial cord factor
TDM and is critical for Mincle induction

Y. Miyake®, K. Toyonagal, D. Mori*, S. Kakuta?, Y. Hoshino®, Y.
Iwakura®, S. Yamasaki';

*Kyushu University, Fukuoka, Japan, >Tokyo University, Tokyo,
Japan, ®National Institute of Infectious Diseases, Tokyo, Japan,
“Tokyo University of Science, Tokyo, Japan.

We have previously reported that Mincle is a receptor for
mycobacterial  tuberculosis. Mincle recognizes mycobacterial
glycolipid, trehalose dimycolate (TDM) and triggers inflammatory
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responses such as cytokine/chemokine production and lung
granuloma formation. These TDM responses were totally abolished in
Mincle-deficient mice, suggesting that Mincle is a dominant receptor
for TDM. Although Mincle expression was barely detected under
steady-state conditions, TDM stimulation strongly induced Mincle
expression. These data prompted us to hypothesize that an
alternative TDM receptor expressing under resting conditions may
promote the initial induction of Mincle. We have searched for the
novel TDM receptor and finally identified MCL (macrophage C-type
lectin, also called clec4d, clecsf8) as a candidate receptor. MCL is
constitutively expressed in myeloid cells. MCL directly bound to TDM
and transduced activation signals via ITAM-bearing adaptor molecule
FcRgamma. We generated MCL-deficient mice and analyzed the
function of MCL in TDM responses. MCL-deficient mice failed to
induce Mincle expression upon TDM stimulation. As a result, TDM-
induced inflammatory responses including cytokine/chemokine
production and lung granuloma formation were significantly impaired
in MCL-deficient mice. Finally, we analyzed the function of MCL
against mycobacterial infection. MCL-deficient cells showed the
significant reduction of Mincle induction and compromised immune
responses against mycobacterial infection.

In summary, MCL is a dominant TDM receptor at resting stage and
triggers Mincle induction for efficient immune responses against
mycobacteria.

W1.12.02
Targeting C-type Lectin receptors on dendritic cells for neonatal
adjuvant setting

S. Lemoine, B. Jaron, E. Deriaud, C. Leclerc, R. Lo-Man;
Pasteur Institute, Paris, France.

Early life is characterized by a high susceptibility to infection, poor
innate responses, and biased CD4 T cell response to many vaccines
to TH2. New adjuvant settings should take into consideration these
particularities of the neonatal innate immune system, such as its poor
capacity to respond to TLR activation. We are thus investigating
alternative innate pathways to TLRs for dendritic cell activation, such
as C type lectin receptors (CLRs) that signal through the Syk/CARD9
pathway, to prime TH1 protective response in neonates.

Among CLRs, targeting Dectin-1 was evaluated using curdlan, a beta
1-3 glucan, as an adjuvant in neonatal vaccination inducing strong
Thl and Th17 responses. In a subunit vaccine including TB10.4
antigen and curdlan, protective response were induced against
aerosol challenge with Mycobacterium tuberculosis H37Rv. The
efficiency of Curdlan relies on the mobilization of dermal dendritic
cells as well as RORgt-gamma-delta T cells in the dermis of neonatal
mice.

The potency of beta-glucans was also evaluated on human neonatal
dendritic cells for their capacity to induced appropriate inflammatory
responses.

This work illustrates the potency of Dectin-1 as an emerging adjuvant
candidate. We showed that Dectin-1 triggering can induce pro-
inflammatory cytokines both in mice and in humans. Signal through
Dectin-1 was able to induce protective TH1/TH17 response in
newborn mice and protect them from MTB infection. These results
show the potential of CLR related pathways as a relevant target for
future adjuvant development.

W1.12.03
A novel role of beta-glucan in improving anti-tumorimmunity by
regulating monocytic myeloid-derived suppressor cells

J. Tian®, K. Ma', H. Guo®, J. Chen?, H. Xu', S. Wang";

1Department of Immunology, Jiangsu University, Zhenjiang, China,
“Department of Laboratory Medicine, The Affiliated People's Hospital,
Jiangsu University, Zhenjiang, China.

Accumulating evidence has shown that a population of cells with
suppressive activity called myeloid-derived suppressor cells (MDSCs)
contributes to the negative regulation of immune responses and plays
an essential role in tumor-induced immunosuppression. Promoting
MDSCs differentiate into mature myeloid cells without suppressive
capacity might be considered one of the most promising approaches
in cancer immunotherapy. B-Glucans have been reported to function

as potent immunomodulators to stimulate innate and adaptive
immune responses, which contributes to their anti-tumor property. We
firstly found the expression of dectin-1 ( receptor of B-glucan) on
MDSC. Therefore, we hypothesized that WGP (whole B-glucan
particles) treatment through dectin-1 pathway may circumvent MDSC-
mediated immune suppression.

Here we investigated the effect of particulate B-glucans on MDSCs
and found that B-glucan treatment could promote the differentiation of
M-MDSCs (monocytic MDSCs) into a more mature CD11c" F4/80"
Ly6C"°" population via dectin-1 pathway in vitro, which is NF-kB
dependent, and the suppressive function of M-MDSCs was
significantly decreased. Treatment of orally administered yeast-
derived particulate B-glucan drastically down-regulated MDSCs but
increased the infiltrated DCs and macrophages in tumor-bearing
mice, thus eliciting CTL and Thl responses, inhibiting the
suppressive activity of regulatory T cells, thereby leading to the
delayed tumor progression.

We show here for the first time that B-glucans induce the
differentiation of MDSCs and inhibit the regulatory function of
MDSCs, therefore revealing a novel mechanism for B-glucans in
immunotherapy and suggesting their potential clinical benefit.
Corresponding Author: Shengjun Wang

This study was supported by NSFC (31170849), NSFJ (BK2011472),
Jiangsu Province Qinglan Project.

W1.12.04
Soluble CD52 is a negative regulator in the innate immune
system

M. Rashidi, Y. Zhang, E. Bandala-Sanchez, J. M. Wentworth, J.
Vince, L. C. Harrison;

The Walter and Eliza Hall Institute of Medical Research, Melbourne,
Australia.

CD52 is a small, heavily glycosylated molecule comprising a short
peptide linked to the cell membrane via a GPI anchor. The
physiological role of CD52 has been elusive, but we have recently
shown that T cells with high expression of CD52 are
immunosuppressive via the release of soluble CD52. In the current
study, we investigated the effect of recombinant soluble CD52 (CD52-
Fc) in the innate immune system.

In response to LPS, CD52-Fc in a nanomolar dose-response range
inhibited cytokine production by human and mouse monocytes and
dendritic cells. Similarly, CD52-Fc inhibited responses to other innate
immune stimuli including Pam3CSK, CPG, Lysteria monocytogenes,
Poly I:C, and the inflammasome activators monosodium urate, alum
and nigericin.

Cleaving the sialylated N-linked oligosaccharides of CD52 reversed
the inhibitory effect of CD52 on LPS-induced IL-1B secretion,
demonstrating the requirement of the oligosaccharide moiety for the
inhibitory effect of CD52. Moreover, the inhibition was dependent on
sialic acid, because desialylation with A. ureafaciens neuraminidase
also reversed the inhibitory effect of CD52-Fc. In accord with this
finding, preliminary studies showed that CD52-Fc interacts with the
lectin receptor, Siglec 10.

The inhibitory effect of CD52-Fc was applied to a model of sepsis in
C57BI/6 mice: CD52-Fc (10 pg/kg) markedly reduced plasma
cytokine concentrations 2 h following i.p. injection with, or up to one
hour, after LPS (15 mg/kg).

Our findings demonstrate that soluble CD52 suppresses innate
immune responses and is a candidate immunotherapeutic agent.

W1.12.05
Galectin-3 promotes cell-to-cell transmission of HIV-1

S. |1:.3Wangl'2, D. K. Hsu"®, Y. M. A. Chen®*, H. Y. Chen™® F. T.
Liu™;

YInstitute of Biomedical Sciences, Academia Sinica, Taipei, Taiwan,
2AIDS Prevention and Research Center, National Yang-Ming
University, Taipei, Taiwan, 3Department of Dermatology, University of
California, Davis, CA, United States, 4Department of Microbiology,
Faculty of Medicine, College of Medicine,Kaohsiung Medical
University, Kaohsiung, Taiwan.
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Galectin-3 (Gal3), a B-galactoside-binding lectin, has been reported to
regulate various immune functions. Furthermore, reports indicate that
Gal3 expression is greatly induced by HIV-1 infection in T cells.
However, the role of Gal3 in HIV-1 infection remains unclear. Lipid
raft integrity plays a critical role in virological synapse formation
during HIV infection, and previously we have demonstrated that
endogenous Gal3 is accumulated in lipid rafts of dendritic cell surface
membrane. Therefore, we hypothesized that galectin-3 may play a
role in viral cell-to-cell transmission during virological synapse
formation. Here, we show that Gal-3 was co-localized with Gag and
Env in lipid raft at cell-to-cell junction of HIV-1-infected Magi5 (HeLa
cells expressing CD4, CXCR4 and CCR5) and Hut78 CD4" T cells. In
addition, results from conventional cell-to-cell transmission assay
indicate that HIV-1 transmission efficacy is significantly attenuated in
Gal3 knockdown Magi5 and Hut78 T cells (p<0.05). On the other
hand, HIV-1 transmission efficacy is significantly increased by
overexpression of Gal3 in Jurkat T cells (p<0.05). Moreover, Gal3-
promoted HIV-1 cell-to-cell transmission efficacy is positively
correlated with the expression level of Gal3 in the effector cells
(p<0.05). Time-lapse confocal microscope indicates colocalization of
Gal3-EGFP and HIV Gag-iCherry at virological synapses between
effector and target cells. In addition, both Gal3-EGFP and Gag-
iCherry were cotransmitted from the effector cells to the target cells
via virological synapses. These results were confirmed by using
human primary CD4" T cells. Altogether, our studies demonstrated an
active role of Gal3 in HIV-1 cell-to-cell transmission and revealed a
potential target for HIV-1 therapy.

W1.12.06
Galectin 3 affects DCs:NKT cell interaction in the development of
aGalCer-induced hepatitis

V. B. Volarevic', M. Milovanovic', B. Simovic Markovic®, S. Bojic*, M.
Stojanovic’, N. Arsenijevic’, G. Besra®, M. L. Lukic;

'Centre for Molecular Medicine and Stem Cell Research Faculty of
Medical Sciences University of Kragu, Kragujevac, Serbia, School of
Biosciences, University of Birmingham, Birmingham, United Kingdom.

We used a-galactosylceramide (aGalCer) induced liver injury, well
established murine models of NKT cell mediated hepatitis, to study
the role of Galectin 3 (Gal-3) in acute liver injury.

We tested susceptibility to aGalCer-induced hepatitis in galectin-3-
deficient (Gal-3KO) mice and wild-type (WT) C57BL/6 mice.

One microgram/mouse of aGalCer i.v. significantly enhanced
expression of Gal-3 on dendritic cells (DCs) and NKT cells of WT
mice. Gal-3KO mice were less sensitive to aGalCer-induced hepatitis
as evaluated by liver enzyme test, histology, cytokine production and
intracellular staining of immune cells in the liver. The level of IL-10 in
the sera and percentage of IL-10-producing NKT cells were
significantly higher in aGalCer-treated Gal-3KO mice. Percentage of
liver infiltrating CD11c (+) DCs, CXCR3(+) DCs, CD1d(+) DCs and
TNFa-, IFNy-, and IL-12-producing DCs was significantly lower in
aGalCer-treated Gal-3KO mice. In vitro, aGalCer-loaded DCs,
isolated from livers of untreated Gal-3KO mice, produced significantly
higher amounts of IL-10 and significantly lower amounts of IFNy
compared to DCs from WT mice confirming that. aGalCer-induced
production of IL-10 and IFNy by DCs is Gal-3 dependent. Liver DCs
(5x105/mouse) of untreated WT mice, but not from Gal-3KO mice,
transferred in Gal-3KO recipient significantly enhanced aGalCer-
induced hepatitis. Pretreatment of WT mice with a selective inhibitor
of Gal-3 led to the attenuation of aGalCer-induced liver injury and
provided similar effect as Gal-3 deletion.

Gal-3 plays an important pro-inflammatory role in aGalCer-induced
hepatitis by affecting DCs:NKT cell interaction in the liver.

Supported by grants 175069, 175103 from the Serbian Ministry of
Education and Science.

W1.13 Fc and Fc-like receptors

IL1.13.01
Inside-out and outside-in Fc receptors: impact on antibody
therapy of cancer

J. H. W. Leusen;
University Medical Center Utrecht, Utrecht, Netherlands.

Fc receptors are an important bridge between the cellular and
humoral branches of the immune system. Residing on monocytes,
granulocytes, platelets, B lymphocytes, NK cells and dendritic cells,
triggering of Fc receptors by complexed antibodies can lead to e.g.
phagocytosis, respiratory burst, cytokine production and antigen
presentation. Over the past decades, Fc receptors got more attention
because of their important role in antibody therapy. Immunotherapy
using monoclonal antibodies (mAb) has emerged as an excellent
therapeutic strategy for cancer, immune deficiencies, immune
regulation and autoimmunity. The first FDA-approved antibody for
human neoplasia was Rituximab, targeting B-cell CD20 for treatment
of non-Hodgkin's lymphoma and immune diseases.

An important mechanism of action of rituximab is antibody-dependent
cellular cytotoxicity (ADCC), depending on Fc receptor bearing
effector cells, such as NK cells and macrophages. In vitro also
complement dependent cytotoxicity (CDC) and apoptosis induction
are described as important mechanisms. The Immunotherapy group
investigates the importance of these distinct effectormechanisms in
vivo, including the possibility of apoptosis induction by crosslinking of
Fc-receptors. For the latter purpose an transgenic mouse was
developed, with normal expression of Fc receptors, but without the
signaling of these receptors.(de Haij et al, Cancer Research 2010).
Also the effectiveness of IgA as a novel isotype in antibody therapy is
being explored in vivo (EMBO MM, in press). Knowledge of the
biology of both IgG and IgA receptors is essential for these
investigations.

IL1.13.02
Fc gamma Receptors: a 50 year anniversary

C. Sautes Fridman;
Centre de Recherche des Cordeliers, Paris, France.

Fcgamma R are an heterogeneous family of molecules of the Ig
superfamily with effector and immunoregulatory functions. The
Fcgamma RI bind 1gG with high affinity whereas FcgRIl, FcgRIIl and
FcgRIV (in the mouse) bind IgG immune complexes. They comprise
several activating receptors characterized by an Immunoreceptor
Tyrosine Activation Motif (ITAM) in their intracytoplasmic region or in
their associated chains, and a unique single chain inhibitory receptor,
FcgRIIB, with an Immunoreceptor Tyrosine Inhibition Motif (ITIM) in
the intracytoplasmic domain.

Fcgamma R are expressed by most if not all cells of the immune
system. The innate cell subpopulations co-express activating and
inhibitory Fcgamma R, whereas B cells selectively express inhibitory
FcgRIIB and NK cells mostly FcgRIll. Expression of FcgRIl can be
found on T lymphocytes as well. The ectopic expression of FcgRIIB
can be found on some cancer cells such as in human metastatic
melanoma.

I will present the FcgR family members and their functions to
introduce the workshop.

W1.13.01
Role of IgG, IgG receptors and neutrophils in anaphylactic
reactions

F. Jonsson? D. A. Mancardi*?, P. Bruhns*?%
YInstitut Pasteur, Paris, France, “Inserm U760, Paris, France.

Allergic reactions are generally considered to be triggered by the
activation of mast cells or basophils, when IgE antibodies bound to
their receptors (FceRl) get crosslinked by specific antigens.
Challenging this dogma, we could recently demonstrate that a murine
model of allergic shock (anaphylaxis) depended primarily on 1gG, 1gG
receptors and the activation of neutrophils (JCI 2011). Anaphylaxis
was abolished in mice lacking all activating 1IgG and IgE receptors
(FcRy-/- mice). Interestingly, transfer of human neutrophils into
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antigen-immunized FcRy-/- mice restored a shock upon antigen
challenge, suggesting a) that neutrophils alone can induce
anaphylaxis, and b) that human neutrophils bare IgG receptors
(FcyRs) responsible for this reaction.

Human neutrophils constitutively express FcyRIIA (CD32A) and can
induce FcyRI (CD64) expression under inflammatory conditions. As
both receptors are activating 1gG receptors, we hypothesized that
hFcyRIIA and/or hFcyRI could contribute to allergic reactions.

Using unique models of hFcyR-transgenic mice, we could show that
both hFcyRIIA and hFcyRI were sufficient to induce anaphylactic
reactions in mice. hFcyRI-induced anaphylaxis depended on the
activation of neutrophils (Blood 2013), whereas both neutrophils and
monocytes contributed to hFcyRIIA-triggered reactions. Supporting a
role for these IgG receptors and neutrophils in human anaphylaxis,
we found that human neutrophils released anaphylactogenic
mediators upon stimulation with 1gG immune complexes (Blood
2012).

Together our data suggest that IgG antibodies as well as their
receptors, e.g. hFcyRIIA or hFcyRI, may contribute to these afflictions
in humans and might therefore be novel targets for anti-allergic
therapy.

W1.13.02
Role of the phagocytic synapse in the recognition of bacteria
and the subsequent induction of Th17-responses

M. N. Habets, Z. Yang, H. elMoussaoui, M. I. de Jonge, D. A.
Diavatopoulos;
Radboud University Medical Centre, Nijmegen, Netherlands.

Airway infections caused by extracellular bacterial pathogens such as
Staphyloccus aureus and Streptococcus pneumoniae cause millions
of deaths every year. In response to pneumococcal replication,
bacterial lysis occurs which leads to the release of many pathogen-
associated molecular patterns. Immune cells may recognize soluble
ligands (released during lysis) or intact bacteria and induce a local
Th1l7 response, ultimately leading to bacterial clearance. The
presence of opsonizing antibodies may also be relevant, as cross-talk
between Fc gamma receptors and pattern recognition receptors
signaling pathways may affect the ensuing cellular response.

The aim of this study is therefore to examine the immune response to
soluble and particulated bacterial components and examine the
effects of IgG. In the presence or absence of purified human IgG,
primary human immune cells (PBMCs) were stimulated with surface-
coated or soluble TLR/CLR ligands, including whole bacterial lysate.
We then examined the early innate response (IL-6, TNFa, IL-23 and
IL-1b) as well as the late cytokine response (IL17a, IFNg). Our results
suggest that stimulation of PBMCs with surface-coated, but not
soluble IgG induces production of TNFa, IL-1b and IL-17A. Co-
stimulation with surface-bound IgG and Pam-3-CSK (either soluble or
surface-bound) induced a synergistic IL-1b response compared to co-
stimulation with either Pam-3-CSK or IgG alone, suggesting
molecular cross-talk between FcyR and TLR signaling pathways.
Currently, experiments are ongoing to identify the exact innate
signaling pathways that lead to this synergistic effect in the context of
the ‘phagocytic synapse’.

W1.13.03
Anti-inflammatory activity of IVIg mediated through the
activating FcyRIll (CD16) is induced by ITAMi signaling

S. Ben Mkaddem, M. Aloulou, U. Blank, R. C. Monteiro;
Inserm U699, Paris, France.

Fc receptors are critical components of the innate immune system
responsible for the recognition of cross-linked antibodies and the
subsequent clearance of pathogens. However, in autoimmune
diseases, these receptors play a role in the deleterious action of self-
directed antibodies and as such are candidate targets for therapeutic
approaches. Intravenous immunoglobulin (1VIg) has been used in the
treatment of several autoimmune and inflammatory diseases.
However, its mechanism of action remains incompletely understood.
Here, we hypothesized that IVIg might induce its anti-inflammatory
effects through inhibitory ITAM (ITAMi) signaling targeting activating
Fc receptors bearing an ITAM in the FcR signaling adaptor. We
demonstrated that interaction of FcR-associated mouse or human

FcRIIl with 1gG1 or IVIg, or with bivalent anti-FcRIIl F(ab’), reduced
calcium responses, ROS production, endocytosis and phagocytosis,
induced by heterologous activating receptors on
monocytes/macrophages and FcRIII* transfectants. This inhibition
required the ITAMi configuration of the FcRIll-associated FCR subunit
and SHP-1 recruitment as shown by the formation of intracellular
“inhibisome” clusters containing FcRIIl and the targeted heterologous
activating receptor. In vivo, anti-FcyRIll F(ab’), and IVIlg lead to
reduced renal inflammation and improved immune thrombocytopenic
purpura in mice lacking FcRIIB. These results suggest that circulating
IgG may continuously interact with FcRIIl inducing ITAMi signaling to
maintain immune homeostasis. These data support a new
mechanism of action for IVIg and demonstrate the therapeutic
potential of FcRIIIA targeting in inflammation and autoimmune
diseases.

W1.13.04
Antibody opsonised pathogens profoundly alter secondary
immune responses through cross-talk of TLRs and FcgammaRs

J. Bakema®, K. Tuk’, S. van Vliet', S. bruijns®, J. Vos', S. Letsiou?, C.
Dijkstra®, Y. van Kooyk®, A. Brenkman®, M. van Egmond";

VUMC, Amsterdam, Netherlands, UmCu, Utrecht, Netherlands,
SUMCU, Utrecht, Netherlands.

Cell-mediated mechanisms of the host defense, involving innate
immunity and adaptive immune responses, are of crucial importance
for the control of infectious pathogens. Pathogen recognizing
receptors (PRR) play an essential role during innate or primary
responses. In contrast, the presence of pathogen-specific antibodies
during re-encounter with the same pathogen induces rapid uptake
through binding to Fc-receptors (FCcR) with concomitantly rapid
clearance. The individual importance of these different classes of
receptors is well studied. However, as immune cells will encounter
antibody-opsonized bacteria during secondary responses, it's a
challenging thought that simultaneous binding of their respective
ligand can evoke cross-talk between the two receptor types.

We investigated this hypothesis during infection of dendritic cells with
antibody-opsonized pathogens and by determining protein and
metabolite profiles of the differentially activated dendritic cells as well
as Ty-cell polarization. We demonstrate that antibody-opsonised
pathogens evoke cross-talk between TLRs and FcRs, which induced
profoundly altered release of multiple inflammatory cytokines, as well
as eicosanoids metabolites. We observed redirection of Ty-1-subset
towards Ty-17-subtype and intriguingly skewing towards GM-CSF
producing Ty-cells. Furthermore, altered inflammatory cytokine profile
was regulated on both transcription and post-transcriptional levels
depending on the distinct cytokine. Finally, cross-talk was
promiscuous between several TLRs and FcRs and was not
constrained to dendritic cells.

These findings generate novel insights how secondary infections are
resolved and that antibody opsonisation of bacteria particularly
induces an inflammatory profile that favours recruitment, activation
and prolonged survival of neutrophils at inflammatory sites.

W1.13.05
Monocytes rather than NK-cells contribute to antibody mediated
protection from MCMYV infection

A. Bootz!, T. Winkler?, M. Mach®;

YInstitute for Clinical and Molecular Virology, Friedrich-Alexander
University Erlangen-Nirnberg, Erlangen, Germany, “Nikolaus-
Fiebiger-Center for Molecular Medicine, Friedrich-Alexander
University Erlangen-Nirnberg, Erlangen, Germany.

Cytomegalovirus is a clinically important pathogen. Previously we
could show using murine cytomegalovirus (MCMV) that the adoptive
transfer of immune serum into B- and T-cell deficient Rag-/- mice was
highly effective against MCMV-induced morbidity and mortality.
Antibodies can act either by direct neutralization of extracellular virus
and/or by Fcy receptor (FcyR)-mediated effector functions e.g.
antibody-dependent cellular cytotoxicity (ADCC) and/or complement-
dependent cytotoxicity (CDC).

To analyze the contribution of the FcyRs we used animals lacking the
FcRy-chain (FcyRxRag-/-), which is the accessory chain of the
activating murine 1gG receptors FcyRI, FcyRIIl and FcyRIV. Following
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serum therapy, FcyRxRag-/- mice developed high viral titers and
showed a significantly shorter survival compared to the Rag-/- control
mice indicating a substantial contribution of the Fcy receptors in
antibody protection. Animals lacking FcyRI, FcyRIll or FcyRIV
individually were completely protected after immune serum therapy.
Thus, NK cells which express only the FcyRIIl seem not to participate
significantly in antibody-mediated protection from MCMV. The
depletion of NK cells in recipient mice confirmed this assumption.
Mice lacking both, the FcyRIV and FcyRIll receptor developed high
viral titers following serotherapy indicating redundant functions of the
various FcyRs. Interestingly, adoptively transferred CD115+
monocytes from Rag-/- donors, bearing all activating Fc-receptors,
into FcyRxRag-/- mice several days after immune serum treatment
resulted in reduced viral titers in the recipient animals compared to
the FcyRxRag-/- control mice. These results suggest an important
role of monocytes in antibody mediated protection from MCMV
infection.

W1.13.06
Swiprosin-1/EFhd2 is involved in the initial reaction of the IgE Fc
receptor signal

Y. Mitsuhashi®, M. Hachiya®, T. Aradate®, Y. Yamanoi*, M.
Kanamori®, A. Muraguchi®, D. Mietenz’, T. Katagiri*;

'Dept Human Science 1 ( Faculty of Medical Sciences) University of
Toyama, Toyama, Japan, “Dept. Biology (Faculty of Pharmaceutical
Sciences ) University of Toyama, Toyama, Japan, 3Dept. Medical
Biology (Faculty of Pharmaceutical Sciences) University of Toyama,
Toyama, Japan, “Dept. Biology (Faculty of Pharmaceutical Sciences)
University of Toyama, Toyama, Japan, 5Dept Human Science 1,
(Faculty of Medical Sciences) University of Toyama, Toyama, Japan,
°Dept. Immunology (Faculty of Medical Sciences) University of
Toyama, toyama, Japan, "Nikolaus Fiebiger Center, University of
Erlangen-Nirnberg, Erlangen, Germany.

To elucidate the initial mechanism of IgE Fc receptor signaling, we
searched novel molecules which localization in lipid rafts was
increased by antigen stimulation. As a result, we identified a protein,
Swiprosin-1. In this study, we aimed to reveal the function of
Swiprosin-1 in FceRI signaling. We knocked down Swiprosin-1 in rat
basophilic leukemia 2H3 (RBL-2H3) cells, and analyzed the effect to
degranulation. As a result, It was suppressed in KD cells, whereas
ionomycin, PMA stimulation was not. To examine the function of
Swiprosin-1 in more detail, we measured Ca®* response. As a result,
antigen-induced Ca®* transient was suppressed in KD cells. However,
ionomycin-induced Ca®" response pattern was the same as WT cells.
To investigate the effect to the upstream signal, we examined
tyrosine phosphorylation signaling induced by stimulation FceRI. Total
protein tyrosine phosphorylation induced by antigen stimulation was
suppressed in KD cells. However, TNF-a production, downstream of
tyrosine phosphorylation, was not affected by KD. We used
immunoprecipitation method to detect Swiprosin-1 associate
protein(s), and found Approximately 50kDa tyrosine phosphorylated
protein that was significantly appeared in stimulated RBL-2H3.
Besides, we analyzed Swiprosin-1 associated proteins by MALDI
TOF-MS and detected Vimentin. This result raises the possibility that
the interaction between Swiprosin-1 and Vimentin regulates allergic
reaction including IgE-mediated degranulation. Thus, elucidation of
associated proteins and interaction leads to reveal the mechanism of
allergic regulation.

W1.14 Cytokines and other regulatory
mediators of inflammation

1L1.14.01
Endotoxin tolerance as a novel defence strategy in infectious
diseases

F. Fallarino™*, M. Gargaro®, A. Bessede?, D. Matino®, G. Servillo*, L.
Tissi', L. Romani®, U. Grohmann®, P. Puccetti’;

*University of Perugia, Perugia, Italy, 2University of Bordeaux,
Bordeaux, France.

Analysis of disease tolerance pathways could provide new
approaches for treating infections and other inflammatory diseases.
Candidate pathways include sensors of pathogen presence, host

metabolism, and intrinsic danger- or damage-associated molecules.
Typically, an initial exposure to bacterial Lipopolysaccharide (LPS)
induces a state of protective tolerance to further LPS challenge
(“endotoxin tolerance”). The complex events

underlying this phenomenon remain poorly understood. Here we
demonstrate that endotoxin tolerance reprograms Toll-like receptor 4
signaling via the combined effects of tryptophan catabolism, the
ligand-operated Transcription factor aryl hydrocarbon receptor, and
the cytokine transforming growth factor B. The protective, LPS-
triggered tolerant state is not restricted to LPS-or gram-negative
bacteria-induced immunopathology, in that it also specifically targets
the inflammasome in a Streptococcus-induced multifocal septic
arthritis model. Thus interfering with the trade-offs that the defense
systems in both pathogens and their hosts impose on host fithess
could ultimately help to selectively enhance pathways responsible for
strong and rapid inflammatory responses that lead to fast pathogen
clearance, yet do not involve immunopathology.

W1.14.01
Expression and regulation of IL-35 in human tolerogenic
dendritic cells and its role in regulating T cells responses

K. O. Dixon', S. van der Kooij*, N. Schlagwein®, D. Vignali?, C. van
Kooten?;

'L UMC, Leiden, Netherlands, St Jude's Children's Research
Hospital, Memphis, TN, United States.

IL-35 is a novel cytokine of the IL-12 family, existing as a heterodimer
of IL-12p35 and EBV-induced gene 3 (Ebi3). IL-35 has regulatory
properties and is produced by regulatory T cells in humans and mice,
where it seems required for optimal suppression. Distinct from other
IL-12 family members, expression of IL-35 has not been clearly
described in antigen presenting cells. In view of its regulatory
properties, we investigated the expression, regulation and function of
IL-35 in human dendritic cells (DC) and tolerogenic DC (tolDC).

We generated tolDC by culturing monocyte-derived DCs in the
presence of dexamethasone. These tolDCs did not produce
detectable levels of bioactive IL-12p70 or the homodimer IL-12p40. In
line with this, we demonstrate by Q-PCR that toIDC completely lack
the expression of [L-12p40. However, tolDC maintain mRNA
expression of IL-12p35 and Ebi3. Using intracellular FACS and
western blot we confirm that toIDC maintain protein expression of
both Ebi3 and IL-12-p35, which can be further enhanced upon
stimulation with IFNy, LPS and CD40 ligation. It was previously
demonstrated that toIDC have the capacity to suppress T cell
activation. We demonstrate that suppression can also be obtained
with supernatant derived from tolDCs. Preliminary experiments using
blocking antibodies and siRNA knockdown in tolDCs suggest that IL-
35 contributes to regulatory function of tolDC.

Taken together, our results suggest that aside from increased
expression of previously described tolerance inducing markers (B7-
H1, ILT3) and increased IL-10 production, tolDC produce IL-35,
providing an additional novel mechanism by which these cells elicit
their tolerogenic potential.

W1.14.02
The BAFF/Th17 axis in Helicobacter pylori infection

F. Munari', M. Fassan?, M. Cassatella®, M. de Bernard®;

Venetian Institute of Molecular Medicine, Padova, Italy, 2Uninversity
of Padova Department of Pathology, Padova, Italy, Uninversity of
Verona Department of Pathology, Padova, Italy.

H. pylori (HP) infects the stomach and causes gastric pathologies
such as chronic and autoimmune gastritis (AIG), ulcers, gastric MALT
lymphoma and gastric cancer. Interestingly, studies carried out in
humans and mice reveal that HP infection is followed by a mixed
Th1/Th17 inflammatory response in gastric mucosa. Th17 cells are T
lymphocytes with strong inflammatory effects that are involved in the
pathogenesis of autoimmune diseases (AID).

B cells activating factor (BAFF), also is a crucial cytokine in B-cell
development and survival but it is also up regulated in several AID.
Recently, a relationship between the up regulation of BAFF and the
rising of a Th17 response in AID in mice has been proposed, however
the axis BAFF/Th17 in humans remains unknown.




In our study, we found that BAFF is up-regulated in macrophages
infiltrating the gastric mucosa of HP infected patients; accordingly, IL-
17, marker for the Th1l7 response, is similarly up-regulated in the
presence of HP. We confirm that HP infected macrophages release
BAFF in vitro. Other in vitro data show that BAFF could polarize
human T cells toward the Th17 profile thorough an indirect action of
monocytes; indeed, BAFF-treated monocytes release high amount of
pro-Th17 cytokines (IL-6, TGF-B, IL-1B, and IL-23). These data are
the first evidence for an involvement of BAFF in the Thl7 cells
differentiation in humans and suggest that the axis BAFF/Th1l7
inflammatory response in gastric mucosa could be the trigger of AIG
in HP infected patient.

W1.14.03
Molecular basis of signaling through the IL-36 receptor

E. J. Sundberg;
Institute of Human Virology, University of Maryland School of
Medicine, Baltimore, MD, United States.

The IL-36 subfamily of cytokines and receptors, members of the
larger IL-1 family, have recently been described as potent activators
of BMDCs and TH1 cells and play a key role in psoriasis, a common
severe skin disease. The IL-36 receptor (IL-36R) uses the IL-1
receptor accessory protein (IL-1RAcP) as a secondary receptor for
signaling, the same RAcP as do IL-1 family receptors (e.g., IL-1R
itself and ST2 - the IL-33 receptor). As it is engaged by three agonist
interleukins (IL-36alpha, IL-36beta and I[L-36gamma) and two
antagonist interleukins (IL-36Ra and IL-38), IL-36R represents the
most diverse axis for agonism and antagonism within the IL-1
receptor family. This group of interleukins likely follows similar
mechanisms as do IL-1 and IL-33 to promote or inhibit interaction with
IL-1RAcP. We have now solved the high-resolution X-ray crystal
structures of human IL-36gamma and IL-38, providing insights to
molecular mechanisms of agonism and antagonism of signaling
through IL-36R. We have further dissected the requirements for
differential signaling through interleukin loop swapping and
mutagenesis coupled with interaction and functional analyses. These
results suggest strategies for developing novel psoriasis therapeutics
and refine the general model of activating and inhibitory IL-1 family
receptor complexes.

W1.14.04
Intracellular signalling involved in IL-22 release by Dendritic
Cells

M. Foti*?, S. Fumagalli*, S. Citterio’, C. Ripamonti’;
*University of Milano-Bicocca, Milano, Italy, 2Genopolis Consortium,
University of Milano-Bicocca, Milano, Italy.

The role of cytokines in immunoregulation and inflammation is well
established and anticytokine terapies are now common in the
treatment of chronic inflammatory diseases. However, it is necessary
to define how cytokine function and how signalling pathways are
regulated in different types of immune cells to understand underlying
disease mechanisms. Here we show that dendritic cells (DCs)
produce the cytokine IL-22 in response to Pattern Recognition
Receptors (PRRs) stimulation and we characterize the signalling
pathways that are engaged. Although it is known that innate lymphoid
cells produce IL-22 under different conditions data on DCs are still
unclear. The ability of DCs to produce IL-22 in response to TLRs and
c-Type lectins receptors activation and their adaptor molecules has
been characterized. We show that Jnk and Erk MAP kinases play a
major role in IL-22 production whereas p38 is not implicated. By
blocking NFkB with the inhibitor Bay11-7085, we confirmed that it
takes part together with AP-1 in IL-22 production in DCs. Finally, we
tested the activity of the aryl hydrocarbon (AhR) and RORgt receptors
confirming a crucial role for AhR but not for RORgt. The data pointed
out different intracellular IL-22 regulation mechanisms operating in
DCs compared to innate lymphoid cells. In conclusion, our study
provides the first evidence that DCs are able to produce IL-22 upon
PRRs stimulation. Since IL-22 is highly dysregulated in chronic
inflammatory conditions and correlated with disease activity, a better
understanding of its regulation is important for development of IL-22
as a potential drug target.

W1.14.05
Environmental conditions perceived by the brain alter CD4+ T
cell responses through an adiponectin-dependent mechanism

M. M. Canali, J. A. Soria, E. Murris, J. Chabry, A. Guyon, A. Paitel, N.
Zsurger, E. Mougneau, N. Glaichenhaus;
IPMC CNRS, Sophia Antipolis, Valbonne, France.

We are interested in elucidating how the brain controls the immune
system. To this aim, we have established and validated an
environmental enriched (EE) paradigm in which C57BL/6 mice
experience higher levels of sensory, motor, social, and cognitive
stimuli, compared to animals housed in a standard environment (EE).
In agreement with previous studies, we found that EE increased
hippocampal neurogenesis and synaptogenesis at the cellular level,
and decreased anxiety and increases exploratory activity at the
behavioral level. EE housing did not result in gross alterations in the
frequency of neutrophils, dendritic cells (DC), macrophages, Natural
Killer (NK), CD4(+) and CD8(+) T cells and B lymphocytes in the
lymphoid organs of immunologically naive animals. However, both
DC and NK cells expressed a more mature phenotype in EE animals.
Furthermore, EE mice exhibited both a Th2-biaised T response upon
immunization with OVA and a more robust memory T cell response.
To elucidate the mechanisms that were responsible for these latter
phenomena, we compared the levels of various metabolites in the
serum of EE and SE mice. Compared to SE mice, EE animals
exhibited increased levels of adiponectin, a cytokine that is mainly
secreted by adipose tissue and that modulates a number of metabolic
processes, including glucose regulation and fatty acid oxidation. Most
importantly, adiponectin-deficient mice housed in EE did not exhibit
the Th2-biaised immune response that was observed in wild-type (wt)
mice therefore suggesting a critical role of this cytokine in EE-induced
immune alterations.

W1.14.06
The non-specific and sex-differential immunological effects of
the Bacillus Calmette-Guerin (BCG) vaccine in infants

K. J. Jensen™? N. Larsen®, S. Biering-Sgrensen™?, H. B. Eriksen?,
M. J. Jergensen®, D. Hougaard®, K. Flanagan®, P. Aaby®, C. S.
Benn"?;

'Bandim Health Project, Copenhagen, Denmark, “Center for Vitamins
and Vaccines, Copenhagen, Denmark, *Statens Serum Institut,
Copenhagen, Denmark, “Monash University, Melbourne, Australia,
®Bandim Health Project, Bissau, Guinea-Bissau.

Introduction: Vaccine efficacy is almost exclusively evaluated based
on specific effects. However, investigation of overall effects of
vaccines is pivotal, as it can help optimizing current vaccine
programs, especially in countries with high disease burden. The
Bacillus Calmette-Guerin (BCG) vaccine against tuberculosis is one
of the most widely used vaccines in the world. A recent randomized
trial from Guinea-Bissau found that BCG provided at birth to low-birth-
weight (LBW) neonates reduces neonatal mortality by 45%. Our
observations cannot be explained by protection against tuberculosis;
the main causes of death were septicaemia and pneumonia, and the
effects occurred too quickly to be related to tuberculosis. Hence, BCG
has beneficial non-specific effects on the immune system. Whereas
the overall effect may be stronger in girls, the reduction in mortality is
apparent already within 3 days after BCG particularly in boys,
suggesting that non-adaptive mechanisms are involved.

Objective: The present study will shed light on how BCG modulates
fundamental immunological functions in infants in a non-specific and
possibly sex-differential manner.

Methods: 400 LBW infants in Guinea-Bissau were randomized to
BCG at birth or the usual postponed BCG. The infants were bled at 4
weeks (before the control group received BCG) and at 10 weeks of
age. Pro-inflammatory, Thl-, Th2-, Thl7-related, and anti-
inflammatory cytokine responses to common recall antigens and
innate agonists are investigated in whole-blood assays. Moreover,
common haematological and cytochemical values are analysed.
Results: The laboratory analyses are ongoing. Data will be presented
at the congress.

Conclusion: Yet awaiting results of the analyses.
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W1.15 Inflammasome

IL1.15.01
Role of inflammasomes for chronic inflammatory diseases

E. Latz"?
YInstitute of Innate Immunity, University of Bonn, Bonn, Germany,
2UMass Medical School, Worcester, MA, United States.

Innate immunity evolved to recognize microbial infection and to
respond to danger signals that appear under disease conditions. The
most recently described innate immune receptor family is the Nod-like
receptor (NLR) family. The NLR member NLRP3 and the adapter
protein ASC form a multi-molecular complex termed the NLRP3
inflammasome. Inflammasomes control the activity of caspase-1,
which cleaves and activates the pro-form of the inflammatory
cytokines IL-1b and IL-18. The NLRP3 inflammasome can be
activated by various membrane active bacterial toxins or after
phagocytosis of crystalline materials. In addition, various microbes
can activate the NLRP3 inflammasome. The mechanisms by which
the NLRP3 inflammasome is activated by physico-chemical diverse
activators are not well understood.

We demonstrated that crystals activate the NLRP3 inflammasome in
a process that requires phagocytosis and we found that crystal
uptake leads to lysosomal damage and rupture. Furthermore, sterile
lysosomal damage was also sufficient to induce NLRP3 activation
and inhibition of phagosomal acidification or inhibition or lack of
cathepsins impaired NLRP3 activation. These results indicate that the
NLRP3 inflammasome can sense lysosomal damage as an
endogenous danger signal. Using different approaches including
chemical biology screens, interactome analysis and RNA interference
we are currently studying the mechanisms of NLRP3 activation.

1L1.15.02

Inflammasome activators induce the secretion of IL-1a via two
distinct pathways displaying differential requirement for a
protease activity-independent function of caspase-1

0. Grof3;
Klinikum rechts der Isar, Minchen, Germany.

Through their capacity to sense danger signals and to generate active
IL-1B, inflammasomes occupy a central role in the inflammatory
response. In contrast to IL-1B, little is known about the regulation of
IL-1a activity. Unexpectedly, we find that inflammasome activators
also induce the regulated secretion of IL-1a, thus leading to the co-
secretion of both IL-1 cytokines. Depending on the type of
inflammasome activator, release of IL-1a is inflammasome/caspase-
1-dependent or -independent. Unlike for IL-1(3, calcium influx, induced
by the opening of cation channels such as TRPV2, suffices for the
inflammasome-independent IL-1a activation. In both cases IL-1a is
released primarily in a processed form, caused by a calpain-like
protease. Remarkably, caspase-1-dependent release of IL-1a and IL-
1B is independent of caspase-1 catalytic activity, defining a novel
function for caspase-1. Considering the involvement of
inflammasomes in chronic inflammatory diseases such as gout and
diabetes, the use of IL-la antagonists may be beneficial in the
treatment of these disorders.

W1.15.01
Cytosolic cathepsin inhibitor Stefin B (Cystatin B) regulates
NLRP3 inflammasome activation

K. Maher, B. Jeric, B. Turk, N. Kopitar Jerala;
Jozef Stefan Institute, Ljubljana, Slovenia.

Pathogen-associated molecular patterns are recognized by innate
immune receptors that are membrane bound Toll-like receptors
(TLRs) and cytosolic Nod-like receptors (NLRs). Members of NLR
family and adaptor ASC form inflammasomes, required for pro-
inflammatory caspase-1 self activation and interleukin (IL)-1B
maturation.

Cathepsins are proteases responsible for protein breakdown within
lysosomes, recently cathepsin B was suggested to be involved in
inflammasome activation. Cathepsin inhibitor stefin B (cystatin B) is

located in the cytosol and nucleus, where it has protective role.
Mutations in the gene of stefin B are associated with the
neurodegenerative disease known as progressive myoclonus
epilepsy (EPM1). Recently, it was reported that early microglial
activation precedes neuronal loss in the brain of the stefin B deficient
mice.

In our study, we demonstrate that Stefin B deficient mice secrete
significantly higher amounts of pro-inflammatory cytokines (IL-18,
TNF-a, IL-6) upon LPS challenge. We further show that stefin B-/-
bone marrow macrophages (BMM) exhibit increased caspase-1 and
11 activation and better IL-18 processing upon NLRP3 inflammasome
activation. Moreover, in ATP stimulated BMM we observed lysosomal
destabilization (but not disruption) and release of the lysosomal
content. Cytosolic cathepsin B activity was higher in stefin B-/- BMM
and cathepsin inhibition resulted in attenuated IL-1p levels.

We hypothesize that the same signalling pathways determined in
macrophages are also functional in microglia that are important in the
pathology of neurodegenerative disease. Elucidation of the stefin B
role on cytokine synthesis in macrophage model will contribute to the
better understanding of the pathology of the EPML1 disease.

W1.15.02
The inflammasome adaptor ASC forms a prion-like danger signal
that perpetuates inflammation

B. S. Franklin®, D. De Nardo®, G. Horvarth, S. Zimmer?, S.
Hornemann®, A. Aguzzi*, E. Latz*%;

YInstitute of Innate Immunity, University of Bonn, Bonn, Germany,
24Department of Medicine/Cardiology, University of Bonn, Bonn,
Germany, *Institut fur Molekularbiologie und Biophysik, ETH Zirich,
Ziirich, Switzerland, *UniversitatsSpital Zirich, Institute of
Neuropathology, Department of Pathology, Zurich, Switzerland,
®University of Massachusetts Medical School Division of Infectious
Diseases & Immunology, Worcester, MA, United States.

Upon activation, most of the inflammasome sensors interact with the
adaptor molecule Apoptosis associated speck-like containing a CARD
domain (ASC) which, in turn, recruits procaspase-1 leading to its
autoproteolytic activation. ASC recruitment to the inflammasome
sensors is followed by its rapid self-assembly into a large protein
complex, the so-called “speck” or “pyroptosome”. Activation of
caspase-1 in the ASC pyroptosome results in a special type of cell
death, termed pyroptosis. Although it is well known that such cell
death is accompanied by release of cellular content into the
extracellular medium, the fate of the assembled ASC pyroptosome
after cell demise remains unknown. Here we show that shortly after
inflammasome activation, ASC specks containing a whole
inflammasome assembly of ASC, NLRP3 and pro-caspase-1 are
released from pyroptotic cells into the extracellular space. The
released ASC specks remain biologically active in the extracellular
medium and are capable of amplifying inflammation by processing
pro-caspase-1 and pro-IL-13 into their mature forms. Furthermore,
extracellular specks are sensed as danger signals and phagocyted by
surrounding immune cells. Phagocyted ASC specks induce lysosomal
rupture and potentiate production of IL-1p in recipient cells. Moreover,
pre-aggregated ASC specks have prion-like properties and can
recruit and nucleate endogenous ASC in recipient cells. Finally,
extracellular specks are found in bronchoalveolar lavage from
patients with chronic obstructive pulmonary disease (COPD).
Together, our results reveal an important and unprecedented feature
of the inflammasome adaptor ASC and extend our understanding of
its function in innate immunity.

W1.15.03
The NLRP3 inflammasome links complement-mediated
inflammation and IL-1B release

F. Laudisi', R. Spreafico®, M. Evrard*, B. Mandriani, S.
Baalasubramanian®, A. Mortellaro®;

1Singapore Immunology Network (SIgN), A*STAR, Singapore,
Singapore, 2Singapore Institute for Clinical Sciences (SICS), A*STAR,
Singapore, Singapore.

The complement system is a potent component of the innate immune
response, promoting inflammation and orchestrating defense against
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pathogens. However, dysregulation of complement is critical to
several autoimmune and inflammatory syndromes, including lupus,
rheumatoid arthritis, glomerulonephritis, vasculitis and angioedema.
Elevated expression of the pro-inflammatory cytokine IL-1f is often
also linked to such diseases. In this study we reveal the mechanistic
link between complement and IL-1( secretion using murine dendritic
cells. IL-18 secretion occurs following intracellular caspase-1
activation by large multi-protein complexes, named inflammasomes.
Here we show that complement elicits secretion of both IL-1f and IL-
18 in vitro and in vivo via the NLRP3 inflammasome. This effect is
dependent on the inflammasome components NLRP3 and ASC, and
caspase-1 activity. Interestingly, sub-lethal complement membrane
attack complex formation, but not the complement activation products
C3a and C5a, activated the NLRP3 inflammasome and promoted IL-
1B release by transient K+ efflux and production of reactive oxygen
species. These findings provide insight into the molecular processes
underlying complement-mediated inflammation and highlight the
possibility of targeting IL-13 to control complement-induced disease
and pathological inflammation.

W1.15.04
Fas-mediated inflammatory response in Listeria monocytogenes
infection

R. Uchiyama, H. Tsutsui;
Hyogo college of Medicine, Department of Microbiology, Nishinomiya,
Japan.

The molecular mechanisms of Fas (CD95/Apo-1)-mediated apoptosis
are increasingly understood. However, the role of Fas-mediated
production of pro-inflammatory cytokines such as IL-18 and IL-1( in
bacterial infection is unclear. In this study, we demonstrate the
importance of Fas-mediated signaling in IL-18/IL-18 production
following infection with Listeria monocytogenes (LM). Fas™ mice were
more susceptible to LM infection than normal mice in vivo, and the
elevation of IL-18 was lower in sera from Fas™ mice infected with LM
than from normal mice. In addition, IL-18/IL-18 production in LM-
infected peritoneal exudate cells (PECs) from Fas-deficient mice was
lower than those from Wt mice in vitro, indicating that Fas-signaling
contributes to cytokine production in response to LM infection. LM
infection induced Fas ligand (FasL) expression on NK cells, which
stimulates Fas expressed on the infected macrophages, leading to
the production of IL-18/IL-1B. This was independent of caspase-1, -
11, and nucleotide-binding domain- and leucine-rich repeat-
containing receptors (NLRs) such as Nirp3 and Nirc4, but dependent
on apoptosis-associated speck-like protein containing a caspase
recruitment domain (Asc). Upon infection with LM, Wt cells exhibited
caspase-8 activation, while Fas deficient cells did not. LM-induced
caspase-8 activation was abrogated by inhibitor for intracellular
reactive oxygen species (ROS), N-acetyl--cysteine (Nac). These
results indicate the possibility that LM infection induced the activation
of caspase-8 via Fas signaling in ROS-dependent manner, and the
activated caspase-8 cleaved pro-IL-18/IL-1B to produce active
cytokines. This study revealed a novel role of Fas in the induction of
the inflammatory response against LM infection.

W1.15.05
TLRS-induced PAI-2 expression suppresses NLRP3-dependent
caspase-1 activation and IL-1B processing

L. Hsu, S. Chuang, C. Yang, C. Lee, C. Chou;
National Taiwan University, Taipei, Taiwan.

The NLRP3 inflammasome, a multiprotein complex, triggers caspase-
1 activation and maturation of proinflammatory cytokines IL-18 and
IL-18 upon sensing a wide range of pathogen- and damage-
associated molecules. Dysregulation of NLRP3 inflammasome
activity contributes to the pathogenesis of many diseases, but its
regulation remains poorly defined. Plasminogen activator inhibitor 2
(PAI-2), a member of a large group of proteins that inhibit serine
proteases, is regulated by IKKB-dependent activation of the
transcription factor NF-kB. Previous studies demonstrated that mice
with IkkB deletion in myeloid cells are hypersusceptible to endotoxin
(LPS)-induced septic shock, and increased LPS susceptibility is
associated with elevated plasma IL-18. Reconstitution of IkkB-

deficient macrophages with PAI-2 blocks IL-1B3 release after LPS
stimulation. To further elucidate the physiological role of PAI-2 in
LPS-induced septic shock, we generated transgenic mice that
specifically express PAI-2 in myeloid cells, and then crossed this
transgenic mice with myeloid-deleted IkkB mice. PAI-2 expression
decreased plasma IL-1B in myeloid-deleted IkkB mic after LPS
challenge. In addition, PAI-2 transgenic mice showed a decrease in
circulating IL-18 level upon Escherichia coli infection. We also
demonstrated that depletion of PAI-2 in macrophages resulted in
NLRP3- and ASC-dependent caspase-1 activation and IL-18
secretion in macrophages in response to TLR activators and E. coli
infection with no need of a second stimulus. Together, our data
identify a new tier of TLR signaling in controling NLRP3
inflammasome activation.

This work was supported by grants from National Science Council,
Taiwan (NSC100-2320-B-002-096-MY3).

W1.15.06
NLRP3 controls Trypanosoma cruzi infection through a caspase-
1-dependent IL-1R-independent NO production.

K. R. Bortoluci®, V. M. Gongalves', K. C. Matteucci', B. H. Miollo*, C.
L. Buzzo', D. Ferrante’, J. M. Alvarez?, M. M. Rodrigues®;

'Federal University of Sdo Paulo, Sao Paulo, SP, Brazil, University of
S&o Paulo, Sao Paulo, SP, Brazil.

Introduction: Trypanosoma cruzi is an intracellular protozoan
parasite and etiological agent of Chagas disease, a severe and
chronic infectious illness that affects millions of people in the world.
Although the role of TLR and Nod1 in controlling infection by T. cruzi
is well established in the literature, there is no data about the
involvement of inflammasomes. Methods and Results: In this study,
we evaluated the participation of NLRP3 and caspase-1 in host
response to T. cruzi infection and found that NLRP3" and caspasel”
mice are susceptible to infection. Although inflammatory cytokines IL-
6 and IFN-y were found in spleen cells from NLRP3" and caspasel”
infected mice, these mice displayed a defect in the production of nitric
oxide (NO), which impairs the parasitic capacity of their
macrophages. In fact, macrophages from NLRP3" and caspase-l”'
are more permissive to T. cruzi replication than the MyD88™ ones.
The inhibition of caspase-1 with z-YVAD-fmk, but not the
neutralization of IL-1R abrogated the NO production by WT and
MyD88™ macrophages and renders them as susceptible as NLRP3"
and caspase-1" cells to T. cruzi replication. Conclusion: Taken
together our results demonstrate the role of iINLRP3 inflammasome
for the control of T. cruzi and point out the caspase-1-dependent NO
production as a new effector mechanism for these innate receptors.

W1.16 Complement system

1L1.16.01
Microbial manipulation of select host signaling pathways to
disengage immune bacterial clearance from inflammation

G. Hajishengallis®, T. Maekawa®, J. L. Krauss?, K. B. Hosur", J. D.
Lambris’;

'University of Pennsylvania, Philadelphia, PA, United States,
2University of Louisville, Louisville, KY, United States.

Porphyromonas gingivalis (Pg) is a keystone pathogen that enhances
the pathogenicity of the multispecies periodontal community through
the disruption of host-microbe homeostasis. In so doing, Pg
manipulates select host signaling pathways to impair host immunity
without significantly affecting the host inflammatory response, which
serves the nutritional needs of the bacteria (inflammatory tissue
breakdown products and hemin-derived iron). However, the molecular
mechanism(s) by which Pg can selectively inhibit immune elimination
without blocking inflammation has remained obscure. | will present
our latest data that support a model according to which Pg can
disarm and disassociate a host-protective TLR2-MyD88 pathway from
a TLR2-PI3K proinflammatory pathway that promotes Pg survival.
Specifically, our findings indicate that Pg causes MyD88 degradation
in a Cba receptor- and TLR2-dependent manner, resulting in
decreased kiling of Pg by neutrophils. Moreover, the same Pg-
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induced C5aR-TLR2 crosstalk induces PI3K signaling which inhibits
Pg phagocytosis by neutrophils and promotes the induction of a non-
host protective proinflammatory response. This subtle manipulation of
host signaling pathways is a matter of life and death for Pg and co-
habiting species. If Pg caused generalized immunosuppression, this
would inhibit bacterial killing, but would also deprive the bacteria of
critical nutrients derived from inflammatory tissue breakdown. These
findings indicate that periodontal bacteria have evolved to evade host
immunity in an inflammatory environment that is essential to their
persistence but - at the same time- causes collateral damage to the
tissues causing periodontitis.

W1.16.01
C3 opsonisation enhances apoptotic cell-associated antigen
presentation by DCs by controlling the endocytic handling

L. Baudino', A. Sardini®, M. Ruseva’, L. Fossati-Jimack®, D. Scott",
T. Cook', M. Botto®;

'Centre for Complement and Inflammation Research, Department of
Medicine, Imperial College, London, United Kingdom, *Molecular
Sciences, Institute of Clinical Science, Imperial College, London,
United Kingdom.

Apoptotic cells are considered a potential source of auto-antigens and
can efficiently deliver an antigen load to dendritic cells (DCs). In vivo
they are rapidly removed by macrophages and defective clearance
may lead to autoimmunity. Complement has been shown to
contribute to the uptake of apoptotic cells by macrophages but not by
DCs. Complement C3-deficient (C3-/-) DCs have been shown to
exhibit reduced potency to stimulate T cell responses but the
underlying mechanism(s) remains unclear. Here, we investigated the
role of C3 in the T cell response to apoptotic cell-associated antigens
b{ feeding C3-deficient or C3-sufficient DCs from C57BL/6 mice (H2-
A®) with allogeneic H2-E* apoptotic B cells (from BALB/c mice) and
assessing presentation and priming using the Y-Ae monoclonal
antibody (specific for a peptide from the MHC molecule H2-E*
molecule presented by H2-A" and 1H3 TCR transgenic T cells (same
specificity as the Y-Ae mAb). Using this model we found that the lack
of C3 did not affect the uptake of apoptotic cells by DCs but rather
controlled the intracellular trafficking by accelerating the association
of the apoptotic cargo with lysosomes. Consistent with this, C3
deficiency resulted in reduced antigen-specific T cell proliferation in
vitro and in vivo. Notably, pre-opsonisation of apoptotic cells with
exogenous C3 rectified the trafficking and T cell priming defects in
C3-/- DCs. These data indicate that activated C3 may act as a
“chaperone” in the intracellular processing of apoptotic cells and may
modulate the fate of self-antigens displayed on dying cells.

W1.16.02
Follicular dendritic cells are essential for maintenance of
autoreactive B cells

B. A. Heesters™?, P. Chatterjee’, N. Dwivedi*, A. Das*, M. C.
Carroll*?;

The Program in Cellular and Molecular Medicine, Boston Children's
Hospital, Boston, MA, United States, “Medical Microbiology,
University Medical Center Utrecht, Utrecht, Netherlands, “Harvard
Medical School, Department of Pediatrics, Boston, MA, United States.

Formation of germinal centers within secondary (and tertiary)
lymphoid tissues is a hallmark of an ongoing B cell response to
foreign and self-antigen. Recently, we identified a novel pathway by
which FDC endocytose and cycle foreign antigen via complement
receptors CD21/CD35 and periodically present it to cognate B cells.
To test whether this pathway was required for maintenance of
autoreactive B cells, we have used multiple approaches to disrupt
FDC retention of self-antigen. For example, in 564 Igi knock-in mice
(Berland et al 2006 Immunity), that are specific for nucleolar RNP
such as SSB/LA, a small fraction of autoreactive B cells escape
anergy, mature and form GC in spleen and lymph nodes in a TLR 7-
dependent pathway. Strikingly, ablation of FDC, disruption of their
maturation or blockade of the CD21 receptor in the 564 Igi mice leads
to a rapid loss of mature autoreactive B cells relative to endogenous
non-autoreactive B cells. We propose that autoreactive B cells are
highly sensitive to the presence of self-antigen retained by FDC and

that disruption of their contact leads to rapid elimination. Although not
mutually exclusive, it is possible that FDC secretion of cytokines, e.g.
IL-6, IFNy, or growth factors such as BAFF are critical for survival of
the autoreactive B cells. Current studies are in progress to dissect the
role of FDC in maintenance of the lupus-antigen specific B cells.
Support: NIH grants: Al078897-05, Al039246-16, Al054636-10 and
Glaxo Smith Kline

W1.16.03
Response gene to complement-32 mediates C5b-9 induced cell
cycle activation and migration in endothelial cells

C. A. Tegla'?, C. D. Cudrici', T. Ito®, V. Nguyen', V. Rus', F.
Niculescu®, H. Rus"®?;

*University of Maryland School of Medicine, Baltimore, MD, United
States, 2Veterans Affairs Maryland Health Care System, Baltimore,
MD, United States, *Veterans Administration Multiple Sclerosis
Center of Excellence East, Baltimore, MD, United States.

Proliferation of endothelial cells (EC) and smooth muscle cells (SMC)
are critical events involved in angiogenesis and atherosclerosis. We
have previously shown that activation of complement and assembly
of sublytic C5b-9 induced cell cycle activation in both aortic EC and
SMC. We also found that sublytic C5b-9 induces the expression of
Response Gene to Complement (RGC)-32 and that its
overexpression leads to cell cycle activation. We investigated the role
of endogenous RGC-32 in cell cycle activation by C5b-9. Silencing of
RGC-32 expression, using siRNA, abolished C5b-9 induced DNA
synthesis indicating that RGC-32 is required for cell cycle activation
and S-phase entry in human aortic EC. In addition we found that
RGC-32 is involved in C5b-9 induced EC migration. In order to
identify the genes that are regulated by RGC-32 and involved in cell
cycle activation we used gene array analysis and investigated the
effect of RGC-32 knockdown on gene expression in human aortic EC.
Of the 234 genes that were differentially expressed after RGC-32
knockdown, a group of genes involved in cell adhesion and cell cycle
growth were the most significantly regulated by RGC-32. RGC-32
knockdown induced a decrease in the expression of cyclin D1, cyclin
D3, Akt, ROCK1, Rho GDP dissociation inhibitor alpha and profilin.
RGC-32 appears to mediate aortic EC migration through regulation of
RhoA and ROCK1 expression. Since RGC-32 seems to play an
important role in human aortic EC proliferation and migration,
targeting RGC-32 is a potential therapeutic intervention in
angiogenesis and atherosclerosis.

W1.16.04
Soluble GC1QR is an autocrine signal which induces bradykinin
receptor 1 (B1R) expression on activated endothelial cells

B. Ghebrehiwet'?, Y. JI*, K. Hosszu', A. Valentino, E. I. B.
Peerschke?;

'Stony Brook University, Stony Brook, NY, United States, “Memorial
Sloan-Kettering Cancer Center, New York, NY, United States.

The endothelial cell (EC) receptor complex for high molecular weight
kininogen (HK) comprises cytokeratin 1, urokinase-type plasminogen
activator receptor (UPAR), and the receptor for the globular heads of
Cl1g (gC1gR), and is essential for the assembly and activation of the
kinin-kallikrein system (KKS). Of these, gC1gR serves as high affinity
site for HK—the bradykinin (BK) precursor—and plays a critical role in
triggering the KKS leading to the generation of bradykinin (BK).
Bradykinin, which belongs to the kinin family of proinflammatory
peptides, is one of the most potent vasodilator agonists known, and
induces its activity via two G-protein-coupled receptors: bradykinin
receptor 1 (B1R) and B2R. While B2R is constitutively expressed on
many healthy cell types, IL-1 induces B1R after tissue damage.
Because gC1gR is secreted by activated ECs, and soluble gC1gR
(sgC1qgR) binds to cells, we hypothesized that sgC1gR may serve as
an autocrine/paracrine signal for the induction of B1R. Our results
show that: 1) sgClgR binds to microvascular ECs via a highly
conserved gC1gR domain (aal74-180), and deletion of this domain
abolishes sgClgR binding as assessed by deconvolution
fluorescence microscopy. 2) Incubation of ECs (2h and 24h) with
sgC1gR resulted in a dose-dependent B1R expression (24h>2h) in a
manner that suggested de novo synthesis. 3) More importantly, a
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peptide corresponding to residues 174-180 also mimicked the effects
of sgC1gR. Therefore at sites of EC activation, sgC1gR may provide
an additional signal for B1R expression and could represent a
potential target for therapy against BK-mediated inflammation and
vascular permeability.

W1.16.05
Role of the long Pentraxin PTX3 in fibrosarcoma development
and progression

E. Bonavita®, S. Gentile’, N. Polentarutti®, F. Feruglio®, F.
Pasqualini®, M. Nebuloni?, S. Jaillon®, A. Mantovani'?®, C. Garlanda®;
'Humanitas Clinical and Research Center, Rozzano (M), Italy, 2L.
Sacco Department of Medical Sciences,University of Milan, Milan,
Italy, *Department of Translational Medicine, University of Milan,
Milan, Italy.

Pentraxins (PTXs) are prototypic components of the humoral arm of
innate immunity and constitute a superfamily of multifunctional
multimeric proteins phylogenetically conserved from arachnids to
mammals. The prototypic long pentraxin PTX3 plays a fundamental
role in innate immunity, in regulation of the inflammatory response
and in tissue remodeling, through different molecular mechanisms,
including Complement regulation, P-selectin-dependent leukocyte
recruitment and FGF2-regulation.

Inflammatory responses play decisive roles at different stages of
tumor development, including initiation, promotion, malignant
conversion, invasion and metastasis. PTX3 is produced by diverse
cell types present in the tumor stroma such as leukocytes, endothelial
cells and fibroblasts. To define the role of PTX3 in tumor
development, we investigated the susceptibilty to 3-
Methylcholanthrene-induced fibrosarcoma or transplanted
fibrosarcomas in Ptx3-/- and wild type mice. PTX3-deficiency was
associated with increased tumor incidence, fast tumor growth and
higher inflammatory response (e.g leukocyte recruitment,
inflammatory cytokines). Furthermore, the analysis of tumors reveled
increased complement C3 and reduced Factor H deposition in PTX3-
deficient mice, in agreement with the complement-regulatory function
of PTX3. Finally, the genetic analysis of “hot” genes Tp53 and K-ras,
classically mutated by 3-MCA, showed that PTX3-deficiency was
associated with higher mutation frequency, possibly due to
polyclonality of the lesions.

All together, these results suggest that the regulation of inflammation
mediated by PTX3 could play a crucial role in fibrosarcoma
development. Mechanisms potentially involved in the mentioned
phenotypes, which range from regulation of angiogenesis,
complement deposition, leukocyte recruitment and gene instability are
currently under investigation.

W1.16.06
Dendritic cell alternative pathway production is differentially
regulated by Interferons & IL-27

J. O'Flynn, K. Dixon, N. Klar Mohamad, M. R. Daha, C. van Kooten;
Leiden University Medical Centre, Leiden, Netherlands.

Dendritic cells (DCs) and complement are both key members of the
innate immune system, and recent experimental mouse models have
shown that production of alternative pathway (AP) components by
DCs strongly affects local T cell populations. The diverse functions of
DCs are not only dependent on their mode of activation,but also
strongly influenced by intrinsic differences between subtypes. In this
study we investigated the production and regulation of factor P (fP),
and H (fH), integral components of the AP, by both human DC and
tolerogenic DCs (tolDCs).

We demonstrated by Q-PCR and ELISA that tolDCs expressed
significantly elevated levels of fP and fH compared to DCs. Moreover
FACS analysis and confocal imaging showed that DC, and
particularly tolDC, derived fP was functionally active as shown by
binding to necrotic cells and C3b.

We investigated the possible regulators of DC derived AP factors and
found that IFNy possesed a dual role, downregulating fP while also
upregulating fH. Stimulation with TLR agonists including LPS did not
effect either fP or fH.

IL-27 has been shown to share some functional characteristics with
IFNy. Interestingly while IFNy (type Il IFN) and IL-27 significantly
increased production of fH in both DCs, IFNR (type | IFN) significantly
downregulated fH production. While fP production was significatly
downregulated by IFNy in both DC subsets this was not observed for
IL-27 or IFNB.

In summary, this study reveals a novel role of IFNs and IL-27 in
regulating local complement production by DCs through differential
affects on fP and fH.

W1.17 Allergic mediators

W1.17.01
Novel regulatory control of IgE antibody responses in vivo

D. Butt, T. Chan, R. Brink;
Garvan Institute of Medical Research, Sydney, Australia.

IgE antibodies bind to receptors on mast cells and basophils priming
them to degranulate and release inflammatory mediators upon
interaction with cognate antigen. IgE antibody responses offer
protective immunity against parasite infection, though they are best
known for their critical role in the acute and severe reactions suffered
by patients with asthma and other allergies. Despite the central role of
IgE in asthma pathogenesis, relatively little is known about the
regulation of IgE production in vivo. Whilst investigations into the role
of T helper (TH) cells and the innate immune system have shown
some promise a detailed knowledge of the nature of the IgE-switched
B cells and plasma cells together with the mechanism underlying their
differentiation will be critical to the development of more effective
strategies for asthma treatment and prevention. To gain greater
insight into the biology of IgE-switched B cells we have developed
and made use of a powerful in vivo mouse model to characterise
antigen-specific IgE-switched B cells within the context of the local
environmental and molecular cues that guide their differentiation.
Using this experimental system our results reveal a novel role for a
mutated protein previously not known to be involved in the regulation
of IgE antibody production in vivo suggesting a new paradigm for
considering the causes of allergies and the development of
treatments for these diseases. Our ongoing studies to interrogate the
unique function of this gene in tuning B cell responses to suppress
IgE production within the germinal center microenvironment will be
presented.

W1.17.02
Basophil-derived mouse mast cell protease 11 is involved in the
development of IgE-mediated chronic allergic inflammation

H. Deki, Y. Kawano, S. Yoshikawa, M. lki, M. Egawa, T. Ohta, H.
Karasuyama;

Department of Immune Regulation, Tokyo Medical and Dental
University, Tokyo, Japan.

Basophils are the least common granulocytes, and had long been
considered as minor relatives of mast cells. However, recent studies
have illustrated non-redundant roles for basophils in various immune
responses, including allergic reactions and protective immunity
against parasites. We previously demonstrated that basophils but not
mast cells play an important role in the development of IgE-mediated,
delayed-onset allergic inflammation in the skin, designated IgE-CAl.
However, it remains elusive how basophils trigger the skin
inflammation. In this study, we focused on mast cell protease 11
(mMCP-11) that shows a tryptase activity, and is expressed by
basophils rather than mast cells. In order to elucidate the role for
mMCP-11 in IgE-CAIl, we generated engineered mice deficient for
mMCP-11, in that the number of basophils was comparable to that in
wild-type mice. Their basophils expressed normal levels of other
proteases including mMCP-8 and surface FceRI, and normally
degranulated upon stimulation with IgE plus antigens, as judged by 3-
hexosaminidase release assay. Of note, skin swelling elicited by the
IgE-CAI reaction was reduced in mMCP-11-deficient mice to half of
that in wild-type mice. Moreover, the number of proinflammatory cells
accumulating skin lesions, including eosinophils and neutrophils, was
significantly reduced in mMCP-11-deficient mice. Thus, mMCP-11
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released by basophils is a key effector molecule in the development
of IgE-CAI.

W1.17.03
Analysis of NK cell subsets in children with atopic dermatitis

G. Deniz", E. Aktas Cetin', N. Akdeniz', B. Safa®, M. Kosker®, Y.
Camcioglu®, &. Barlan?;

Y|stanbul University, The Institute of Experimental Medicine,
Department of Immunology, Istanbul, Turkey, *Marmara University,
Division of Pediatric Allergy and Immunology, Istanbul, Turkey,
Istanbul, Turkey, 3Istanbul University, Cerrahpasa Faculty of
Medicine, Department of Pediatric Infections Disease, Istanbul,
Turkey, Istanbul, Turkey.

Atopic dermatitis (AD) is a frequent chronic inflammatory skin disease
which is often complicated by recurrent microbial superinfections.
Numerous studies demonstrated increased frequency of allergen-
specific Th2 cells producing increased IL-4, IL-5 and IL-13 in the
peripheral blood of AD patients, however little is known about the role
of natural killer (NK) cells. In this study, NK1, NK2 and NK regulatory
cytokine profiles, the expression of activatory receptors as well as the
cytotoxic activity of NK cells in AD were investigated. The study group
consists of children with AD (n=14, mean age=7 = 3.8) and healthy
subjects (n=14, mean age=10 + 4). The patients were multisensitized
to at least one aeroallergen and had high serum total IgE levels.
Cytotoxic  activity, ~ expression of CD16™¥"CD56"" and
CD16°™CD56"™" NK cell subsets, NK cell activatory receptors and
intracellular 1L-4, IL-10 and IFN-y levels were determined by flow
cytometry. In AD patients the percentages of CD3'CD16'CD56",
CD16"9"CD56™ NK cell subsets and expression of activatory
receptors of NKG2D cells were significantly decreased compared to
healthy subjects (p=0.000, p=0.000 and p=0.04, respectively).
Although, IL-10 secreting regulatory and IL-4 secreting NK2 cells
were increased, IFN-y secreting NK1 cells and cytotoxic activity of NK
cells were found to be decreased in AD patients (p=0.000, p=0.000,
p=0.014 and p=0.016, respectively). Our results suggested that
impaired NK cell functions such as decreased expression of CD16"9"
subset, NKG2D expression as well as cytotoxic activity, high
secretion of L-10 & IL-4 might play a role in the pathogenesis of AD.

W1.17.04
Novel IL-9-producing Innate Helper Cells Promote Oral Antigen-
induced Anaphylaxis

Y. Wang, C. Chen, J. Lee, B. Liu, F. Finkelman, S. Hogan;
Cincinnati Children's Hospital, Cincinnati, OH, United States.

IgE-mediated food allergy is manifested by an overactive T-helper 2
immune response to dietary antigens in the gastrointestinal (Gl) tract.
Interleukin (IL)-4, 1L-13, and IL-9 promote IgE antibody production,
intestinal mucus secretion, and mastocytosis, respectively, which
allow the development of oral antigen-induced anaphylaxis in an
experimental model. However, little is known about the primary
cellular sources of IL-9 or the mechanisms that promote intestinal
mastocytosis. Here, we report the identification of multifunctional IL-9-
producing innate helper cells (IHC9) that promote intestinal TH2
inflammation and mastocytosis that drives oral antigen-induced
anaphylaxis. Distinct from ILC2, IHC9 exhibit non-lymphoid cell
attributes and can secrete prodigious amount of IL-9 and other TH2
cytokines, IL-4 and IL-13 in lesser amount. Histologic and electron
microscopic analysis reveal that IHC9 display morphologic
characteristics of innate helper cell lineages. Repeated intragastric
antigen challenge induces accumulation of intestinal IHC9, which
correlate positively with symptoms and susceptibility to oral antigen-
induced anaphylaxis. The failure of irradiated mice reconstituted with
STAT6-deficient bone marrow to generate IHC9 in response to
challenge was accompanied by reduced serum MCPt-1, intestinal
mastocytosis, and goblet cell hyperplasia and loss of allergic
diarrhea. Thus, IHC9 represent a new type of innate helper cell
lineage and play a pivotal role in the development of IgE-mediated
food allergy. (This work is supported by grant NIH-P30 DK078392)

W1.17.05
Lack of PTX3 enhanced airway inflammation and
hyperresponsiveness in a murine model of asthma

J. Balhara, L. Shan, A. Soussi Gounni;
Department of Immunology, University of Manitoba, Winnipeg, MB,
Canada.

Pentraxin-3 (PTX3) is a member of the long pentraxins family, which
activates the innate and adaptive immune systems in a coordinated
manner. It plays an important role in providing immunity against
pulmonary infections such as aspergillosis, pneumonia, tuberculosis
and Psuedomonas aeroginosa infection. Considering its role in
fostering lung immunity, we examined the role of PTX3 in asthma. We
have recently demonstrated an enhanced expression of PTX3 in
bronchial biopsies of allergic asthmatics that correlated with the
disease severity. In this report, we assessed the effect of PTX3
deficiency on OVA-induced experimental asthma in a murine model.
The magnitude of increase in airway and tissue resistance of OVA
sensitized/challenged mice in response to methacholine (MCh) is
found to be greater in PTX3 KO mice in contrast to their WT
counterparts. We observed an increase in the infiltration of
inflammatory cells in BALF obtained from PTX3 KO mice upon OVA
sensitization/challenge as compared to their WT littermates. However
peribronchial and perivascular inflammation and goblet cells
hyperplasia showed no significant difference in both mouse strains.
Further we found an enhanced induction of IL-4, IFN-y, IL-17A and IL-
10 production in the lungs of PTX3 KO mice as compared to WT mice
upon OVA challenge. In lymph node, IL-17A recall response was
greater in PTX3 KO mice than WT mice but no difference was
observed in term of IL-4, IFN-g and IL-10. Taken together, our data
suggest that lack of PTX3 predisposes mice to airway
hyperresponsiveness and an enhanced inflammation.

W1.17.06
MicroRNA-155 augments local Th2 response in a mouse model
of allergic airway inflammation

C. Malmhall, S. Alawieh, Y. Lu, M. Sjéstrand, A. Bossios, M. Eldh, M.
Radinger;

University of Gothenburg/Inst of Medicine/Krefting Research Centre,
Gothenburg, Sweden.

Background: Allergic inflammation and tissue remodeling in allergic
asthma is driven by a type 2 immune response to inhaled allergens.
The molecular mechanisms associated with the allergen induced
immune response remain largely unclear. MicroRNAs (miRNAs) are
important regulators of gene expression in the immune system and
miR-155 has previously been shown to regulate T cell responses.
Aim: To investigate the regulatory role of miR-155 in a model of
allergen induced airway inflammation.

Methods: Wild type (WT) and miR-155 knockout (miR-155 KO) mice
were sensitized and airway challenged to OVA. Differential cell
counts, cytokine and chemokine production were evaluated. T helper
(Th) cell populations and co-expression of master regulatory
transcription factors in lung Th cells were determined by flow
cytometry.

Results: miR-155 deficiency resulted in a decreased eosinophilic
inflammation in the lung, Th2 cytokine production and airway mucus
hypersecretion and further virtually abolished allergen-induced airway
eotaxin-2/CCL24 and periostin levels. These characteristics were
accompanied by a significant reduction in Th2 (CD4'GATA-3") cells
as well as reduced number of Th cells co-expressing additional
master regulatory transcription factors in the lung of allergen
challenged miR-155 KO mice compared to WT mice.

Conclusions: Our data provides evidence that miR-155 is involved in
the regulation of allergen-induced airway inflammation, possibly
through the regulation of Th2 cells locally in the airways. Targeting
miR-155 may be beneficial both in the acute phase response and the
more long-term effect of remodelling.
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W2.01 Leukocyte signalling

W2.01.01

The recruitment and activation of phosphatidylinositol 4-
phosphate 5-kinases a critically regulate CD28-dependent
signaling responses

L. Tuosto, M. Muscolini, C. Camperio, C. Capuano, S. Caristi, E.
Piccolella, R. Galandrini;
Sapienza University, Rome, Italy.

CD28 is one of the most relevant costimulatory receptors that delivers
both TCR-dependent and TCR-independent signals regulating a wide
range of signaling pathways crucial for cytokine and chemokine gene
expressions, T cell survival and proliferation. Most of the CD28-
dependent signaling functions are initiated by the recuitment and
activation of class |IA PI3Ks, which catalyze the conversion of
phosphatidylinositol 4,5-biphosphate (PIP2) into phosphatidylinositol
3,4,5-triphosphate (PIP3), thus generating the docking sites for key
signaling proteins. Hence, PIP2 is a crucial substrate in driving the
PI3K downstream signaling pathways and PIP2 turnover may be an
essential regulatory step to ensure the activation of PI3K following
CD28 engagement. Despite some data evidence that CD28 augment
TCR-induced turnover of PIP2, its direct role in regulating PIP2
metabolism has never been assessed. Here we show that CD28
regulates  PIP2 turnover by recruiting and  activating
phosphatidylinositol 4-phosphate 5-kinases a (PIP5Ka) in human
primary CD4+ T lymphocytes. This event leads to the neo-synthesis
of PIP2 and to its consumption by CD28-activated PI3K. We also
evidenced that PIP5Ka activation is required for both CD28 unique
signals regulating IL-8 gene expression as well as for CD28/TCR-
induced Ca2+ mobilization, NF-AT nuclear translocation and IL-2
gene transcription. Our findings elucidate a novel mechanism that
involves PIP5Ka as a key modulator of CD28 costimulatory signals.

W2.01.02
Terminal transport of lytic granules to the immune synapse is
mediated by the kinesin-1/SIp3/Rab27a complex

G. Menasche', M. Kurowska®, N. Goudin®, N. Nehme', M. Court?, J.
Garin?, A. Fischer!, G. de Saint Basile®;
'INSERM, Paris, France, 2INSERM-CEA, Grenoble, France.

Cytotoxic T lymphocytes (CTLs) kill target cells via the polarized
secretion of cytotoxic granules at the immune synapse (IS). The lytic
granules are initially recruited around the polarized microtubule-
organizing center (MTOC). In a dynein-dependent transport process,
the granules move along microtubules towards the MTOC in the
minus-end direction. Here, we show that (i) polarized granule
transport over the small remaining distance to the plasma membrane
and (ii) delivery of the granules' contents at the IS depend on the
conventional molecular motor kinesin-1. We found evidence to
suggest that the Rab27a effector synaptotagmin-like protein 3 (Slp3)
is expressed in CTLs and interacts with the tetratricopeptide repeat of
the kinesin-1 light chain. We found that kinesin-1 regulates a very late
step in the transport of Rab27a/Slp3-associated vesicles that is
required for lytic granule secretion. Our data provide further molecular
insights into the key functional and regulatory mechanisms underlying
the terminal transport of cytotoxic granules and the latter's secretion
at the IS.

W2.01.03
The potassium channel KCNK3 determines calcium signaling
pathways in T lymphocytes

S. Bittner, H. Wiend|, S. G. Meuth;
University of Minster, Miinster, Germany.

lon channels are known to influence the activation and effector
functions of T lymphocytes. Recently, a role for members of the two-
pore domain potassium channel family (K2P channels, e.g. KCNK3,
KCNK5, KCNK9) could be described for autoimmune
neuroinflammation. KCNK3-/- mice showed a significantly
ameliorated disease course in myelin oligodendrocyte glycoprotein
peptide induced experimental autoimmune encephalomyelitis (EAE),

an animal model of multiple sclerosis. However, the underlying
intracellular pathways in T cells have not yet been addressed.
Therefore, we intended to investigate the influence of KCNK3 to
intracellular T cell signaling.

Murine and human CD4+ T lymphocytes were stained with the
calcium-sensitive dye Fura-2. Pharmacological blockade of KCNK3
with A293, a novel selective blocker, reduced the extracellular
calcium influx upon T cell receptor (TCR) crosslink. These results
could be confirmed with KCNK3-/- cells which displayed a
significantly reduced calcium increase compared to wildtype mice.
A293 had no additional effect on KCNK3-/- cells. The reduced
calcium levels led to a reduced activation of calcineurin and therefore
a reduced dephosphorylation and nuclear translocation of the
calcium-dependent signaling protein nuclear factor of activated T-
cells (NFAT) as detected by western blotting experiments. In contrast,
upstream signaling proteins such as ZAP70 or LAT showed higher
phosphorylation levels in KCNK3-/- mice than in wildtype mice both
under basal and stimulated conditions.

In summary, we were able to demonstrate a crucial influence of
KCNK3 on calcium signaling pathways in T cells. Further studies are
needed to explore the molecular pathways in more detail.

W2.01.04
Molecular tuning of telomerase activity in highly differentiated
human primary CD28-CD27- T cells

A. Lanna, S. M. Henson, D. Escors, A. N. Akbar;
University College London, London, United Kingdom.

Telomerase is a RNA-dependent DNA polymerase re-expressed by T
cells mounting an immune response upon antigenic stimulation.
Highly differentiated CD28°CD27" (DN) T cells are an end-stage sub-
population progressively accumulating in the elderly, in patients with
autoimmune disorders, cancer and chronic viral diseases. These cells
have short telomeres and show proliferative defects as a result of
defective telomerase activity, due in part to active MAPK p38
signalling. Most interestingly telomerase activity and cell survival can
be re-established following MAPK p38 blockade in DN T cells.
Therefore key senescent features of the human memory T cell
compartment are reversible. Although repeated antigenic stimulation
is considered one of the main drivers of T cell senescence, metabolic
dysfunctions and cytokine priming have been postulated to negatively
impact the biochemical features of end-stage T cell sub-populations.
However the molecular evidence for such a mechanism linking
chronic inflammation, due to cytokines and/or metabolic impairment,
and T cell senescence has not yet been elucidated. We report here
an alternative mechanism regulating MAPK p38 activation in highly
differentiated DN T cells. The mechanism described here provides a
target for manipulation of telomerase activity in a T cell compartment
specific manner, reducing the risk of malignancies. This may result in
the design of novel immunotherapy strategies aimed at reversing T
cell senescence and boosting T cell mediated immune responses.

W2.01.05
The expression and phosphorylation of HS1 protein are finely
tuned in normal and leukemic B cells

C. Scielzo®, E. ten Hacken®, M. T. S. Bertilaccio®, M. Ponzoni?, U.
Restuccia®, A. Bachi®, P. Ghia*, F. Caligaris-Cappio®;

'Fondazione Centro San Raffaele, Division of Molecular Oncology,
Unit of Lymphoid Malignancies, Milano, Italy, Fondazione Centro
San Raffaele, Division of Molecular Oncology, Pathology Unit, Milano,
Italy, *Fondazione Centro San Raffaele, Division of Genetics and Cell
Biology , Biomolecular Mass Spectrometry Unit, Milano, Italy,
“Fondazione Centro San Raffaele, Division of Molecular Oncology,
Unit of B Cell Neoplasia, Universita Vita-Salute San Raffaele, Milano,
Italy, >Fondazione Centro San Raffaele, Division of Molecular
Oncology, Unit of Lymphoid Malignancies, Universita Vita-Salute San
Raffaele,, Milano, Italy.

We demonstrated that HS1 is a pivotal molecule in the signal
transduction pathway triggered by the B-cell receptor (BCR), serving
as a central interactor of several cytoskeletal components and being
involved in tissue trafficking and homing in neoplastic B lymphocytes,
namely in Chronic Lymphocytic Leukemia (CLL). Interestingly, HS1
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protein shows a differential expression in the bone marrow as
compared to the peripheral blood of CLL patients. That parallels what
we also observed in normal B cells subpopulations where HS1 is
expressed at very low level in Pre and Pro-B cell lineages while it is
expressed at a higher level in mature B cells.

Rather than the expression of the protein, HS1 phosphorylation
appears to be important as it correlates with prognosis in CLL and is
modulated in normal B cells. As we aimed at defining the nature of
HS1 phosphorylation in B cells, we analyzed cells form CLL patients
and we found that HS1 is constitutively phosphorylated at the
activatory site Tyr397 in a sizable fraction of patients, while this site is
phosphorylated in normal B cells only after BCR stimulation. By mass
spectrometry analysis we found new additional HS1 phosphorylation
sites on Serine and Threonine residues, in a subset of patients,
probably mediating the inactivation of the protein, in clear contrast
with normal B cells.

The modulation of the expression and activation of the molecule in
CLL cells and infiltrated tissues can help to better characterize the
function of HS1 in B-cell ontogeny and CLL development.

W2.01.06
The impact of arginine methylation on BCR signaling

S. Infantino?, A. Light', K. O'Donnell*, S. Richard?, D. Tarlinton®;
'Walter and Eliza Hall Institute, Melbourne, Australia, *Lady Davis
Institute for Medical Research, McGill University, Montreal, QC,
Canada.

Signals through the B cell receptor (BCR) are transmitted by a
multitude of molecules, many of which undergo post-translational
modification. In BCR signaling, arginine methylation, a characterized
post-translational modification, has been suggested to control B cell
development. Specifically, Protein Arginine Methyl-Transferase 1
(PRMT1) has been shown to methylate Ig-a and consequently to
modulate BCR signal.

We have examined the consequence of a conditional deletion of the
prmtl gene in B cells. We find that PRMT1 regulates B cell
maturation by shaping the pre-B cell compartment and modulating the
subsequent transition to the immature B cell stage. By deleting
PRMT1 at the CD23+ stage of B cell development, we find that, while
follicular B cells were not affected, marginal zone B cells were lost.
When activated, PRMT1-deficient B cells displayed an altered
proliferation and survival capacity. Arginine methylation mediated by
PRMT1 is required in B cells for humoral immunity. Indeed, in
response to protein antigen, B cells lacking PRMTL1 failed to form
germinal centre. Moreover, the T-independent immune response
against a polysaccharide antigen was also severely impaired in mice
lacking PRMT1 in B cells. Thus PRMT1 plays a critical, B-cell intrinsic
role in specifying the outcome of humoral immune responses and in
fine-tuning B cell development.

W2.02 Nuclear receptors

1L2.02.01
Modulation of TCR signaling and T cell activation by
glucocorticoids: facts and hypotheses

C. T. Baldari;
University of Siena, Siena, Italy.

Glucocorticoids (GC) have the ability to regulate gene transcription
through the glucocorticoid receptor, a cytosolic transcription factor
that translocates to the nucleus upon ligand binding. GCs have long
been known to inhibit T cell activation through the GC receptor
mediated transcriptional regulation of several immunosuppressive
genes. Recent evidence has however revealed that, in addition to this
slow mode of action, GC also elicit rapid, transcription independent
responses at the onset of T cell activation. These non-genomic
activities, which are mediated by cytosolic and/or membrane bound
GC receptors, involve suppression of T cell signaling independently of
transcription. The unligated GC receptor has been indeed shown to
interact with the activated TCR complex, which associates with the
kinases Lck and Fyn. Upon GC short-term treatment this interaction is
disrupted, leading to the dissociation of Lck and Fyn from the TCR

and thereby suppressing TCR signaling. In my talk | shall summarize
our current understanding of the cross-talk of GC receptors with the
TCR, discussing the the immune synapse as a potential target of GC
dependent immunosuppression.

W2.02.01
Antagonistic actions of Rcor proteins refine LSD1 activity and
restrain cellular differentiation

A. H. Chowdhury, G. Upadhyay, D. Kim, S. Saleque;
The City College of New York, New York, NY, United States.

The histone demethylase LSD1/Kdmla demethylates histone3-
lysine4 residues on nucleosomal histones in collaboration with the
adaptor protein COREST/Rcorl. Both proteins are obligate co-factors
of, and mediate repression of the gene targets of, the transcription
factors Gfil and Gfilb during hematopoiesis. Two other Rcor
paralogs, Rcor2 and Rcor3, also interact with LSD1 and Gfil/1b.
However, while Rcor2 exhibits biochemical activities and
physiological properties analogous to Rcorl and facilitates LSD1
mediated processes, Rcor3 inhibits LSD1 enzymatic activity and
antagonizes its cellular function. Appending the SANT2 domain of
Rcorl to Rcor3 transforms it into an activator of LSD1. Thus Rcor3
functions as a naturally occurring dominant-negative inhibitor of LSD1
function in vitro and in vivo owing to its lack of the critical SANT2
domain. Endogenous levels of Rcor3 rise sharply in maturing
erythroid cells, while that of LSD1 and Rcorl/2 remain relatively
uniform, likely enabling Rcor3 to dampen LSD1 activity during
hematopoietic development. These results reveal that LSD1 together
with Rcorl/2 “drive” hematopoietic differentiation, while Rcor3
“brakes” it, by opposing or disrupting LSD1-Rcorl/2 function. This
study highlights a general mechanism of refining the enzymatic and
physiological activity of a widespread epigenetic modifier (LSD1), and
restraining its cellular differentiation potential both in hematopoiesis
and other developmental contexts.

W2.02.02

Estradiol promotes functional responses in inflammatory and
steady state dendritic cells through differential requirement of
activation function-1 of estrogen receptor a

S. Laffont?, C. Seillet', N. Rouquié®, A. Krust?, P. Chambon?, J.
Arnal®, J. Guéry™;

YINSERM U1043, CPTP, Toulouse, France, 2lGBMC, CNRS-
INSERM-ULP-Collége de France, lllkirch, France, JINSERM U1048,
I12MC, Toulouse, France.

Estradiol (E2) has been shown to regulate cytokine-driven dendritic
cell (DC) differentiation through estrogen receptors (ER) -signaling in
myeloid progenitors (MP). ER regulates transcription of target genes
through two distinct activation functions (AFs), AF-1 and AF-2 which
requirement for transcriptional activities is dependent on the cell-type
and promoter context. We investigated the role of ER AFs in the
development and effector functions of inflammatory DCs, steady state
conventional DCs (cDCs) and plasmacytoid DCs (pDC), using mouse
lacking either AF1 (ERAF1% or AF2 (ERAF2°). In agreement with
previous works, we showed that E2 fostered the differentiation and
effector functions of inflammatory DC through ER-dependent up-
regulation of IRF-4 in GM-CSF-stimulated MPs. Interestingly,
whereas AF-1 was required for IRF-4 upregulation, it was
dispensable for the E2-mediated increase in the differentiation of the
more functional Ly6C- subsets of DC. By contrast, no specific
response to E2 was seen with progenitors from either ERAF2° or ER”
mice. These results suggest that AF-1-independent activation of ER
genomic effects promotes additional pathways in MP that synergize
with low levels of IRF-4 to sustain GM-DC differentiation. By contrast,
in FIt3L-driven DC subsets, ER AF1 was required for the E2-mediated
effects on the development and innate functions of both cDCs and
pDCs. Moreover, lack of ER AF-1 blunted the TLR-7 mediated IFN-
response of female pDCs in vivo. Thus, ER uses AF1 differently in
steady state and inflammatory DC lineages to regulate their innate
functions, suggesting that selective ER modulators could be used to
target specific DC subsets.
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W2.02.03
Identification of TREM-1 as a novel target of Nuclear Receptor
ligands in Dendritic Cells

R. Fontana?, N. Di Meglio®?, C. Battaglia®, M. Mattioli*, M. Cella®, C.
Doglioni*®, C. Traversari’, M. Colonna®, V. Russo?;

'Universita Vita-Salute Ospedale San Raffaele, Milan, Italy, ?Cancer
Gene Therapy Unit, Program of Immunology and Bio Immuno Gene
Therapy of Cancer, Division of Molecular Oncology, Scientific Institute
San Raffaele, Milan, Italy, *Universita Vita-Salute Ospedale San
Raffaele, Milano, Italy, 4Department of Medical Biotechnology and
Translational Medicine, Postgraduate School of molecular medicine,
University of Milan, Milan, Italy, *Department of Pathology,
Washington University in St. Louis, St.Louis, MO, United States,
®Department of Pathology, Scientific Institute San Raffaele, Milan,
Italy, ‘"MolMed S.p.A., Milan, Italy.

Dendritic cells (DCs) are antigen-presenting cells playing a crucial
role in the regulation of innate and adaptive immune responses. DCs
initiate adaptive immune responses after their migration to secondary
lymphoid organs, a process dependent on the expression of the
chemokine receptor CCR7. Our group has recently demonstrated that
tumors produce LXR ligands/oxysterols, which are able to dampen
DCs migration to secondary lymphoid organs by inhibiting CCR7
expression. We have recently analyzed the transcriptome profile of
DCs undergoing maturation in the presence of the oxysterol 22R-
Hydroxycholesterol (22R-HC), identifying more than 1500 genes
modulated upon the treatment. Among them the triggering receptor
expressed on myeloid cells (TREM)-1 and some genes belonging to
its pathway were found markedly up-regulated by oxysterol.

The expression of TREM-1, a strong amplifier of immune responses,
induced by oxysterols on maturing DCs was confirmed by qRT-PCR
and by flow cytometry. Since LXRs form heterodimers with RXR, we
tested the effect of the combination of 22R-HC and 9-cis Retinoic
Acid, and found an additive effect on TREM-1 induction. Moreover,
also the ligands for the nuclear receptors RAR and VDR raised
TREM-1 expression, while ligands for PPAR, FXR and PXR have no
effect. This modulation was specific for DCs and was functional, as
the triggering of TREM-1 strongly increased TNF release.
Interestingly, several tumor-conditioned supernatants were able to
induce TREM-1 expression. We are performing experiments in vivo to
evaluate the biologic role of nuclear receptor ligand-induced TREM-1
up-regulation in DCs.

W2.02.04
Retinoic acid-rich microenvironment provides clonal survival
cues for tumor and bacteria-specific CD8+ T cells

Y. Guo, K. Pino-Lagos, R. Noelle;
The Geisel School of Medicine at Dartmouth, Lebanon, NH, United
States.

While studies have implicated a role of vitamin A (VA) in host
resistance to infectious disease, little is known as to the role of VA
and its active metabolite, retinoic acid (RA) in host defense against
cancer. Herein, it is shown for the first time that local RA production
within the tumor microenvironment (TME) is increased up to 5-fold
compared to naive surrounding tissue, with a commensurate increase
in RA signaling to regionally infiltrating tumor-reactive T cells. Tumor-
specific CD8+ T cells deficient in RA signaling (by specific over-
expression of dominant negative Retinoic Acid Receptor a in CD8+ T
cells) failed to accumulate and control tumor growth. Specific deletion
of RARa, RARB and RARy in CD8+ T cells further demonstrated that
RARa is required for CD8+ T cell survival/lhomeostasis and RA-
induced gut-homing receptor (0437 and CCR9) expression, whereas
RARR is indispensable for bacteria-specific CD8+ T cell expansion in
response to Listeria monocytogenesis infection. These studies
established a novel function of RA essential for both anti-tumor and
infection CD8+ T cell immunity.

W2.02.05
Th1l7-mediated B cell activation contributes to splenomegaly in
PPARy hypomorphic mice

Y. Liut, Y. Tsai®, P. Tsai;

YInstitute of Basic Meidcal Science, National Cheng Kung University,
Tainan, Taiwan, 2Institute of Clinical Medicine, National Cheng Kung
University, Tainan, Taiwan, 3Department of Medical Laboratory
Science and Biotechnology, National Cheng Kung University, Tainan,
Taiwan.

PPARYy is a nuclear transcription factor that modulates diverse
biofunctions, including lipid biosynthesis, glucose metabolism and
inflammation. However, the specific role of PPARy in immune
function in vivo has not been fully explored. We have previously
generated PPARy hypomorphic mice with about 25% expression of
PPARY (PpargC’ mice). Interestingly, we found that splenomegaly
was observed from young to old of Pparg mice, and young Pparg
mice with splenomegaly without relocation of hematopoiesis to the
spleen. Moreover, old mice displayed gross splenomegaly
accompanied by increased autoantibody production and renal
immune complex deposition. We found that increased autoantibody
production was caused by increased B cell activity. In vitro assay
revealed splenic Pparg®” CD4" T cells showed increased proliferation
and surV|vaI Indeed, co-culture of wild type B cells with activated
Pparg CD4" T cells promoted increased plasma cells and 19G
production, compared that with W||d type CD4" T cells. Further
evaluation of CD4" subsets in Pparg mice, the signature Th17- type
factors, RORyt and IL 17A, were increased in the spleen of Pparg® .
mice. Also, Pparg®” CD4" T cells from Pparg® mice exhibited
enhanced polarization toward Thl7 phenotype in response to
aCD3/CD28. Wild type B cells and CD4" T cells co-culture system
supplied with conditional medium from activated Pparg” CD4" T cells
with IL-17A depletion showed that lower IL-17A level decreased B cell
activity. Our results indicated splenomegaly in young Pparg mice
was contributed by increased activation of B cells with the help of
Thl7, suggesting PPARy has a new beneficial role in
immunomodulation.

W2.02.06

Expression levels of mRNA for GRa, GRB, 11BHSD1 and GRa/
ratio in peripheral blood mononuclear cells (PBMC) from
patients with pulmonary tuberculosis, throughout the 6-month
course of etiological treatment and 3 month following its
completion

L. D. D'Attilio®, A. Diaz!, B. Bongiovanni®, N. S. Santucci', G. Didoli,
W. (%ardeﬁezz, A. Del Rey?, H. Besedovsky®, O. A. Bottasso®, M. L.
Bay’;

YInstitute of Immunology, School of Medical Sciences, National
University of Rosario, Rosario, Argentina, 2Department of
Pneumonology, Provincial Hospital of the Centenary, Rosario,
Argentina, *Department of Immunophysiology, Institute of Physiology
and Pathophysiology, Marburg, Germany.

Patients with pulmonary tuberculosis (TB) show several immune-
endocrine  alterations, like decreased plasma levels of
dehydroepiandrosterone  (DHEA) together with  augmented
concentrations of proinflammatory cytokines and cortisol. The latter
continues to be increased throughout treatment, whereas IL-6 and
IFN-y fall to control values and DHEA concentrations normalize.
Studies on the expression of mRNA for glucocorticoid receptor
isoforms (GRa and B) and enzymes regulating cortisol availability
(11beta-hydroxysteroid dehydrogenase type 1; 11HSD1 and type 2;
118HSD2) in PBMC indicate a lower GRa/f ratio and higher
11BHSD1 in severe pulmonary TB. Extending this analysis we now
analyzed the expression of mRNA for GRa, GRB, 11BHSD1 and
GRa/B ratio in PBMC from 16 TB -HIV negative- patients, bled at
diagnosis (T0), two (T2), four (T4) and 6 months (T6) of treatment as
well as 3 months later (T9) and 19 age- and sex-matched healthy
controls (HCo), for comparison purposes. Transcript levels for GRa at
TO remained within controls values, rose significantly throughout
treatment (p<0.05) decreasing to normal levels by T9. Conversely,
the GRB expression, that was augmented at diagnosis (p<0.03),
decreased significantly in the remaining time-point evaluations
(p<0.02). This resulted in a significantly reduced GRa/B ratio at TO
(p<0.03), reaching values similar as those of HCo from T2 and
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thereafter (p<0.02). Expression of 118HSD1 was augmented at TO
(p<0.05), but further evaluations during and after specific treatment
showed levels within the normal range (p<0.02). Clinical improvement
and decreased inflammation resulting from specific treatment coexist
with a milieu more suitable for the immunomodulatory effects of
endogenous GC.

W2.03 Epigenetic control of immune
responses

1L2.03.01
Epigenomic and transcriptional regulation of human Th cell
differentiation

R. Lahesmaa;
Turku Centre for Biotechnology, University of Turku, Turku, Finland.

T helper (Th) cell subsets with distinct cytokine secretion profiles and
function play a crucial role in host defense as well as in pathological
disorders such as allergy and chronic inflammatory and autoimmune
diseases. To complement extensive knowledge on mouse Th cell
differentiation, comprehensive studies in the human system are
urgently needed for mechanistic understanding of human immune
mediated diseases providing a key basis for translational research
(Scand. J Immunol. 2013 doi: 10.1111/sji.12071. Aiming at identifying
new regulators of Th cell differentiation we have analysed the
epigenomic changes during the initiation of human Th cell
differentiation.

The first human genome-wide maps of histone modifications that
reveal enhancer elements at an early stage of polarization toward
Thl and Th2 lineages were generated (. Global Chromatin State
Analysis Reveals Lineage-Specific Enhancers during the Initiation of
Human T helper 1 and T helper 2 Cell Polarization, Immunity (2013),
http://dx.doi.org/10.1016/ j.immuni. 2013.05.011). Our analysis
indicates that even at this very early time point, cell-specific gene
regulation and enhancers are at work directing lineage commitment.
Further examination of lineage-specific enhancers identified known
and novel transcription factors as putative drivers of lineage-specific
gene expression. Lastly, an integrative analysis of immunopathogenic
associated SNPs suggest a role for distal regulatory elements in the
disease pathogenesis.

W2.03.01
Regulatory non-coding RNAs as modulators of human
lymphocytes differentiation

V. Ranzani, A. Arrigoni, R. J. Bonnal, G. Rossetti, S. Curti, E.
Sugliano, E. Provasi, V. Parente, S. Abrignani, M. Pagani;
Istituto Nazionale di Genetica Molecolare, Milano, Italy.

Most of the immune cell subsets can be purified by flow-cytometry,
making it an interesting and powerful model system to study the role
of non-coding RNAs in human primary cells. In particular we focused
our studies on two classes of non-coding RNAs: microRNAs and
large intergenic non-coding RNAs (lincRNAs). As little is known on
expression of lincRNAs, in functional subsets of human immune
system, we performed a comprehensive transcriptome analysis of 13
purified primary human cell subsets (belonging to T-CD4+, T-CD8+
and B lymphocytes) by RNA-seq using lllumina platform. We
assembled ~2 billion RNA-seq reads across 63 cell samples, using
both Cufflinks and Oases algorithms for Reference Annotation Based
and de-novo assembly respectively. lincRNAs were identified taking
into account length, structural, coding potential, and orthology
features. Here we show that different lincRNAs are preferentially
expressed in specific lymphocyte subsets and that their expression
patterns change during the functional T cell differentiation. We
identified lincRNA signatures of the selected lymphocytes subsets.
Experiments of loss/gain of function suggest the role of these
lincRNAs in lymphocytes' cell identity and maintenance. To
investigate microRNAs role in human immune system, we have
recently performed a microRNA profiling in seventeen lymphocyte
subsets (Rossi et al. Nature Imm. 2011 12:796), providing an ‘atlas’ of
microRNA expression in human lymphocytes, defining subset-specific

signatures and their target genes, and indicating that T-cell naive
state is enforced by microRNAs. We are exploring the interplay
between microRNAs and lincRNAs as a new dynamic regulatory layer
of non-coding RNAs controlling lymphocyte plasticity.

W2.03.02
Bromodomain inhibition enhances tolerogenic properties in
dendritic cells

R. Schilderink®, L. E. Nijhuis®, F. W. Hilbers®, R. K. Prinjha®, W. J. de
Jonge®;

Tytgat Institute for Liver and Intestinal Research, Academic Medical
Center, Amsterdam, Netherlands, *Epinova DPU, Immuno-
Inflammation Centre of Excellence for Drug Discovery,
GlaxoSmithKline, Stevenage, United Kingdom.

Inhibition of acetylated-lysine reader enzymes, the bromodomain and
extra-terminal domain (BET) proteins, is effective in specific
downregulation of secondary response inflammatory genes and
ameliorates lethal inflammatory states in several animal models. In
this study we analyzed the effects of BET-inhibitor I-BET151 on
dendritic cell function.

Bonemarrow derived dendritic cells (BMDC) were cultured from
C57BL/6 mice by exposure to GM-CSF for 8 days. I-BET151 was
tested at 1nM up to 1000nM against DMSO vehicle. Effect of I-
BET151 on maturation, cytokine secretion and ovalbumin specific
CD4+ CD62L+ naive T cell skewing was analyzed. Regulatory T-cell
suppression assays were performed using 3-H thymidine
incorporation.

I-BET151 treatment during maturation of BMDC resulted in lower
expression of CD40, CD80, CD86 and MHC-II. Secretion of IL-6, IL-
12 and IL-10 was abrogated (11%, 0.5% and 1.6% of vehicle,
respectively; all p<0.001), whereas TNF-alpha secretion was still
present (83% of vehicle). A 2 hour incubation of 1000nM |-BET151 to
ovalbumin loaded matured BMDC, prior to addition of T naive T cells,
did not affect IFN-gamma Th1 cell skewing, but led to a 3-fold
increase in foxp3 expressing T cells (p<0.001). PMA/ionomycin
stimulation of the T cells resulted in higher IL-10 levels in I-BET151
treated compared to the vehicle treated BMDC (p<0.01). These cells
were able to suppress proliferation of naive T cells.

We conclude that the epigenetic modifier I-BET151 histone mimic
tolarizes DCs and enhances their potential to skew suppressive Treg
by inhibiting maturation and inflammatory cytokine secretion.

W2.03.03
The Polycomb group protein Ezh2 regulates the germinal center
B cell response

S. Casola’, M. Caganova'?, C. Carrisi®, F. Zanardi', F. Mainoldi, L.
George®, M. Ponzoni®, K. M. Toellner®, 1. Su®;

YIFOM Foundation, the FIRC Institute of Molecular Oncology
Foundation, Milano, Italy, ?ltalian Institute of Technology (IIT), Milan,
Italy, MRC Centre for Immune Regulation, School of Immunity and
Infection, University of Birmingham, Birmingham, United Kingdom,
“Unit of Lymphoid Malignancies, Department of Onco-Haematology,
San Raffaele Scientific Institute, Milano, Italy, *Division of Genomics
and Genetics, School of Biological Sciences, Nanyang Technological
University, Singapore, Singapore, Singapore.

In mammals, Polycomb group (PcG) proteins exert and essential
function in the control of stem cell self-renewal, pluripotency, and cell
lineage determination. PcG proteins are recruited within Polycomb
Repressive Complexes (PRC) to promote transcriptional repression
of target genes through post-translational modifications of lysine
residues within histone tails. Ezh2, as part of PRC2, promotes the
trimethylation of lysine-27 on Histone H3 (H3K27me3).

In mature B cells, Ezh2 is up regulated upon entry into the germinal
center (GC) reaction, during a T-cell dependent immune response.
Importantly, Ezh2 gain-of-function mutations are often identified in
GC-derived Non Hodgkin B-cell lymphomas.

We used conditional gene targeting to study the role of Ezh2 in GC B
cells. Inducible Ezh2 inactivation in GC B cells resulted in marked
apoptosis of the cells, leading to poor antibody responses and fewer
high-affinity memory B cells. Strikingly, Ezh2 protected GC B cells
from genotoxic damage caused by AID. Global identification of
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H3K27me3 targets in GC B cells revealed a significant enrichment for
developmental regulators and BCL6 repressed genes. Ezh2
inactivation in GC B cells caused the up-regulation of H3K27me3
targets, including the plasma cell determinants IRF4 and Blimpl. This
resulted in a significant enhancement of plasma cell differentiation in
response to IL-21 stimulation. All together these results show that
Ezh2 sustains AlID-dependent antibody diversification and limits IL-21
dependent terminal differentiation of GC B cells, to sustain high
affinity antibody responses. Our findings are relevant to understand
how deregulated Ezh2 activity may contribute to lymphomagenesis.

W2.03.04
Loss of an Igk gene enhancer in mature B cells results in rapid
gene silencing and partial reversible de-differentiation

X. Zhou, Y. Xiang, W. T. Garrard;
UT Southwestern Medical Center, Dallas, TX, United States.

We address here whether there is cellular memory of a transcriptional
enhancer once it has served its purpose to establish an active
chromatin state. We have previously shown that the mouse Igk
gene’s downstream enhancers, E3 and Ed, are essential but play
redundant roles for establishing transcriptional activity in the locus
during B cell development. To determine if these enhancers are also
necessary for the maintenance of transcriptional activity, we
conditionally deleted E3in mature B cells that possessed Ed -/-
alleles. For these studies we bredF/EEd -/- mice with either
tamoxifen-inducible Cre mice, or with mice specifically expressing
CD23-Cre in mature B cells. Successful deletion of E3’ in these cases
generated E3-/-Ed-/- mice, which have single LoxP and Frt sites in
place of E3and Ed, respectively. Upon E3' deletion, the locus

became rapidly silenced, lost positive histone epigenetic marks, and
the mature B cells partially de-differentiated, induced RAG-1 and -2
along with certain other pro-B cell makers, and then re-differentiated
after triggering IgA gene rearrangements. We conclude that the Igk
gene’s downstream enhancers are essential for both the
establishment and maintenance of transcriptional activity, and that
there is no cellular memory of previous transcriptional activity in this
locus. Furthermore, upon enhancer loss the mature B cells
unexpectedly underwent reversible retrograde differentiation. This
result establishes that receptor editing can occur in mature B cells,
and raises the possibility that this may provide a tolerance
mechanism for eliminating autoreactive B cells in the periphery.

W2.03.05
Regulation of CD4 T helper cell differentiation and plasticity by
the histone methyltransferase Ezh2

D. J. Tumes?, A. Onodera’, C. Iwamura®, H. Hosokawa®, H. Koseki?,
K. Tokoyoda', Y. Suzuki®, T. Nakayama®;

'Department of Immunology, Chiba University, Chiba, Japan, >RIKEN
Research Center for Allergy and Immunology, Yokohama, Japan,
3Department of Medical Genome Sciences, University of Tokyo,
Kashiwa, Japan.

Upon encountering antigen, naive CD4 T cells rapidly differentiate
into discrete subsets of effector T helper (Th) cells that direct immune
responses to different types of infection. Polarizing cytokines induce
the expression of lineage-specifying genes (Thx21 for Thl cells and
Gata3 for Th2 cells) that control differentiation. We found that the
histone H3K27 methyltransferase Ezh2 controls differentiation of Thl
and Th2 cells, and that inactivation of Ezh2 enhances plasticity of
both of these subsets. Thx21 and Gata3 experienced large changes
in Ezh2 occupancy during Th differentiation, and inactivation of Ezh2
depleted H3K27-trimethylation (H3K27-Me3) at these loci.
Additionally, loss of Ezh2 enhanced the ability of Th2 cells to cause
pathology in a mouse model of allergic asthma, and CD4 T cell-
specific deletion of Ezh2 resulted in the progressive accumulation of
memory phenotype Th2 cells in vivo. This study establishes a
functional link between Ezh2 and transcriptional regulation of lineage-
specifying genes in terminally differentiated peripheral T cells via
H3K27-Me3. These data may therefore contribute to the development
of therapies that target this pathway to enhance or repress immune
responses in human disease.

W2.03.06

Unique epigenetic signatures are associated with the induction,
silencing and re-expression of CD8 during T cell development
and activation

K. L. Charlton', E. B. Day", B. E. Russ’, S. H. Apte?, S. J. Turner?, A.
Kelso"?,

1Department of Microbiology and Immunology, The University of
Melbourne, Parkville, Victoria, Australia, 2Queensland Institute of
Medical Research, Brisbane, Queensland, Australia, *World Health
Organization Collaborating Centre for Reference and Research on
Influenza, North Melbourne, Victoria, Australia.

The CD8 co-receptor is a powerful modulator of T cell activation and
function whose levels are regulated by various stimuli. Here we show
that initiation, maintenance and silencing of CD8 expression during
murine T cell development in the thymus were associated with
complex changes in DNA methylation across the Cd8a locus. In
peripheral CD8" T cells, CD8 down-regulation following activation in
type 2-polarizing conditions was accompanied by a distinct pattern of
Cd8a remethylation, which was stable long-term. A combination of
activation and certain cytokine signals could induce a subset of
apparently committed type 2 CD8°" cells to re-express CDS8; this
reactivation correlated with reduced DNA methylation at specific
regions of Cd8a. Thus, T cells display a unique epigenetic signature
at the Cd8a locus at each stage in their development, polarization
and reprogramming, suggesting complex, differential DNA
modification in response to changing external signals. Notably, type
2-polarized CD8"" cells induced to re-express CD8 switched to a type
1 effector phenotype. Therefore, CD8 co-receptor re-expression is
one of a suite of functions that can be re-programmed after primary
effector differentiation. We conclude that even strongly polarized
effector CD8" T cells have the capacity to adapt to a new
environment and tailor their phenotype and function accordingly.
Such plasticity may be harnessed for treatment strategies targeting
chronic diseases such as HIV or chronic B cell lymphocytic
leukaemia, where CD8" T cells displaying type 2 cytokine production
and low CD8 co-receptor expression have been reported and may be
linked to poorer disease outcomes.

W2.04 MicroRNAs in immune regulation

W2.04.01
TCD8+ suppressor cells produce antigen-specific exosomes
carrying miRNA-150 to inhibit contact sensitivity response

K. Bryniarski'?, K. Nazimek®, E. Sikora', M. Ptak®, P. W. Askenase?,
W. Ptak™?;

1Department of Immunology Jagiellonian University College of
Medicine, Krakow, Poland, Department of Internal Medicine, School
of Medicine, Yale University, New Haven, CT, United States.

Introduction: T suppressor cells (Ts) release the exosomal
suppressor factor (TsF) that inhibit murine contact sensitivity reaction
(CS). The antigen specificity of exosomes is warranted by coating
with immunoglobulin light chains produced by B1 lymphocytes.

The research is aimed to define Ts phenotype and to determine the
exact structure of exosome cargo conditioning suppressive activity of
TsF.

Materials & Methods: Mice tolerized with high intravenous doses of
antigen produce suppressive exosomes isolated in standard
ultracentrifugation procedure. Their biological activity is estimated in
adoptive transfer of CS effector cells or active hapten immunization
and assessed as ear swelling response in CS test. To characterize Ts
the negative and positive selection tests and DEREG mice depleted
of FoxP3+ T regulatory cells (Tregs) were used. To define the RNA
compound of TsF, appropriate miRNA inhibitors and knock-out (KO)
mice were used.

Results: TsF exosomes from DEREG mice suppressed CS transfer
similarly to wild-type mice. RNA cargo from chromatographically
purified suppressive exosomes was sequenced which lead to the
assumption that miR150 is the suppressive particle. This hypothesis
was verified by using miR150 inhibitor and miR150 KO mice that
produce non-suppressive exosomes. Supplementation of exosomes
from miR150 KO mice with miR150 restored their suppressive
activity.
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Conclusions: TsF exosomes are produced by TCD3+CD8+
suppressor lymphocytes that are not Tregs. Their immunoregulatory
activity is mediated by miR150 molecules equipped in antigen
recognition system. To our knowledge, this is the first evidence of
immunoregulation orchestrated in vivo by antigen-specific exosomes
carrying inhibitory information coded in a short RNA particle.

W2.04.02
The role of microRNA-142-5P in experimental colitis

A. A. te Velde, M. M. W. Slaman, F. H. van Dooren, C. Kunne, S. L.
Meijer, K. Fluiter, E. W. Vogels, P. D. Moerland;
Academic Medical Center, Amsterdam, Netherlands.

The pivotal role of microRNAs in the regulation of gene expression, in
particular genes involved in the immune response, indicates that they
play a role in the pathogenesis of inflammatory bowel disease (IBD)
as well. MicroRNAs, by their mechanism of action, are promising new
therapeutic agents or targets.

Experimental colitis in severe combined immunodeficiency (SCID)
mice shares many features of human inflammatory bowel disease
(IBD). In this model in which transfer of CD4CD45RB™" T cells
results in colitis we found a number of microRNAs upregulated during
development of experimental colitis, among these microRNA-142-5p
(miR-142-5P). The aim of this study is to determine the effect and the
target genes of the upregulated microRNA.

We administered locked-nucleic-acid-modified (LNA) oligonucleotide
anti-miR-142-5p or anti-scr-microRNA at the moment the mice
demonstrated the first signs of disease 3 weeks after the transfer of
the CD4CD45RB"®" T cells. We determined the course of the disease
and performed an mRNA analysis (lllumina, Service SX, Leiden) of
the spleen and colon.

Blocking anti-miR-142-5p resulted in a higher survival rate compared
to mice treated with anti-scr-microRNA (p=0.0026). In a separate
experiment mRNA analysis demonstrated that four of the top ten
genes that show upregulation in the spleen after blocking miR-142-5p
are found in a pathway related to mast cell biology. In the colon the
upregulated genes after blocking miR-142-5p are related to diverse
signalling pathways (PPAR, TLR), early stage of cancer and
metalloproteases.

Various potential interesting pathways are involved in the diminution
of chronic experimental colitis after blocking miR-142-5P.

W2.04.03
Investigating the impact of individual miRNAs on Treg
conversion

S. C. Warth, A. Hiekel?, V. Heissmeyer?;
*Helmholtz zentrum Munich, Munich, Germany, “Ludwigs-
Maximilians-Universitat Minchen, Munich, Germany.

T cell differentiation is imposed by transcriptional changes initiated by
signaling events upon T cell activation. Induction of regulatory T cells
(Treg) further depends on post-transcriptional mMRNA regulation by
Argonaute-loaded microRNAs, as shown by strongly impaired Treg
differentiation in the absence of microRNAs in Dicer-knockout T cells.
Post-transcriptional gene regulation may be most important early after
T cell activation before shortening of transcript 3'UTRs and
downregulation of Argonaute protein expression occur. To elucidate
the function of individual microRNAs on Treg induction during the
initial activation phase, we employed adenoviral gene transfer into
CD4 T cells, which transgenically express the coxsackie adenovirus
receptor. This allowed overexpression of microRNAs in naive CD4 T
cells before T cell activation. Based on a screen of 150 T cell-
expressed microRNAs we identified a number of microRNAs that
significantly affected Treg conversion. To discriminate specific effects
of these microRNAs, we also determined their effect on Th17
differentiation. MicroRNA-99a promoted Treg and interfered with
Th17 differentiation. Since mTOR is a known reciprocal regulator of
Treg and Th17 differentiation we tested its regulation as a predicted
miR-99a target. We show an inverse correlation between microRNA-
99a overexpression and mTOR mRNA levels during Treg induction
as well as a functional repression through the mTOR 3'UTR by
microRNA-99a. In summary, our data suggest a role for microRNA-
99a as part of a larger miRNA network, which specifically

downregulates mRNAs like mTOR to control the reciprocal
differentiation towards Treg and Th17 subsets early after antigen-
recognition by naive T cells.

W2.04.04
IL-10-induced microRNA-187 negatively regulates TNFa, IL-6 and
IL-12p40 production in TLR4-stimulated monocytes

M. Rossato®, G. Curtale?, N. Tamassia®, M. Castellucci®, L. Mori?, S.
Gasperini®, B. Mariotti*, M. A. Cassatella’, M. Locati*?, F. Bazzoni';
*University of Verona, Verona, Italy, Istituto Clinico Humanitas
IRCCS, Rozzano, Italy, *University of Milano, Milan, Italy.

Interleukin (IL)-10 is a potent anti-inflammatory molecule that, in
phagocytes, negatively targets cytokine expression at transcriptional
and post-transcriptional levels. Post-transcriptional checkpoints also
represent the specific target of a recently discovered, evolutionary
conserved class of small silencing RNAs known as microRNAs
(miRNAs), which display the peculiar function of negatively regulating
mRNA processing, stability and translation. In this study, we report
that activation of primary human monocytes upregulates the
expression of miR-187, both in vitro and in vivo.

Accordingly, we identify miR-187 as the first IL-10-dependent miRNA
playing a role in IL-10-mediated suppression of TNFa, IL-6 and IL-
12p40 produced by primary human monocytes following TLR4
activation. Ectopic expression of miR-187 consistently and selectively
reduces TNFa, IL-6 and IL-12p40 produced by LPS-activated
monocytes. Conversely, the production of LPS-induced TNFa, IL-6
and IL-12p40 is significantly increased when miR-187 expression is
silenced. Our data demonstrate that miR-187 directly targets TNFa
mRNA stability and translation, and indirectly decreases IL-6 and IL-
12p40 expression via downmodulation of IkB{, a master regulator of
the transcription of these latter two cytokines. These results uncover
a novel miRNA-mediated pathway controlling cytokine expression
and demonstrate a central role of miR-187 in the physiological
regulation of IL-10-driven anti-inflammatory responses.

This study was supported by research grants from the Ministero
delllstruzione dell’'Universita e della Ricerca, the University of
Verona, Fondazione Cariverona, the ltalian Association for Cancer
Research and Regione Lombardia.

W2.04.05
MiR-146a promotes IVIg-mediated inhibition of NFkB activation
in LPS-treated human monocytes

L. Loubaki, D. Chabot, I. Paré, R. Bazin;
Héma-Québec, Québec, QC, Canada.

Background: Monocytes are key players of the innate immune
response and recent studies have shown that their differentiation and
functions involve microRNA which act through the inhibition of protein
translation. Among them, miR-146a has been shown to supress NF-
kKB activity and consequently, to inhibit NF-kB target genes.
Therefore, miR-146a could lead to anti-inflammatory effects similar to
those reported for 1VIg, a therapeutic preparation of polyclonal human
IgG isolated from the plasma of thousands of healthy donors. Indeed,
IVIg has been shown to abrogate pro-inflammatory cytokines while
increasing the expression of anti-inflammatory cytokines in monocytic
cells.

Objectives: To evaluate whether miR-146a is involved in the anti-
inflammatory effects of IVIg following LPS stimulation of human
monocytes.

Methods: Human monocytes were obtained from the blood of healthy
volunteers and treated with LPS (1 pg/mL) or IVlg (15 mg/mL) alone
or alternatively, pretreated with LPS followed by addition of IVIg.
Then, miR-146a, IRF3, IFN-B, TGF-B1 and IL-1Ra expression was
measured by gPCR while NF-kB and IRAK1 expression was
measured by Western blotting.

Results: Addition of IVIg to LPS-pretreated monocytes induced a
significant up regulation of miR-146a expression associated with a
significant reduction of its target IRAK1 and consequently of NF-kB
activation. Furthermore the expression of IRF3 and IFN-f was
reduced in LPS-pretreated monocytes following treatment with 1VIg,
whereas TGF-f1 and IL-1Ra expression were increased, thus
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skewing the balance between proinflammatory vs anti-inflammatory
cytokine towards an anti-inflammatory pathway.

Conclusion: Our data suggest that miR-146a may contribute to the
anti-inflammatory effects of IVlg in human monocytes.

W2.04.06
MicroRNA regulation of bacterial infection in the lung

H. L. Tay, G. E. Kaiko, P. M. Hansbro, P. S. Foster;
University of Newcastle, Newcastle, Australia.

RATIONALE MicroRNAs (miRNAs) are small non-coding RNA that
can bind to multiple target mMRNA to repress protein production. While
the expressions of specific miRNAs are known to be dysregulated in
multiple human diseases, the role of miRNAs during bacterial
infection in the lung remains unknown. Lung pathogens, such as non-
typeable Haemophilus Influenzae (NTHi), activate different TLR
signalling pathways and inflammatory cytokines. Our aim is to
investigate the roles of miRNA in regulating these processes.
METHODS Lung miRNAs that were differentially expressed following
bacterial challenge were identified by microarray. miRNA in primary
macrophages and neutrophils were knocked down using miRNA
inhibitors (antagomirs) in vitro, to investigate the role of miRNA in
regulating bacterial clearance by these immune cells. In vivo,
antagomir-treated macrophages and neutrophils were adoptively
transferred into naive recipient mice. These mice were then
challenged with bacterial. Following bacterial challenge, bacterial
loads in lung were measured.

RESULTS Upon NTHi infection, 20 miRNAs were up-regulated while
52 were down-regulated by > 2.5 fold. Interestingly, knockdown of a
specific miRNA in vitro resulted in significantly decreased bacterial
load and increased phagocytosis by macrophages and neutrophils.
Similarly, transfer of macrophages or neutrophils deficient in miRNA
into naive recipient mice leads to enhance clearance of the bacteria
in vivo. This enhance clearance is independent of cellular infiltration.
Inhibiting miRNA may play a protective role by enhancing the function
of innate immune cells during bacterial infection.

CONCLUSION Our study suggests that miRNA may play important
roles in regulating the innate immune response to bacterial infection.

W2.05 Immune responses in aging

IL2.05.01
Genetic Regulation of Longevity in Memory CD4 T cells in Aged
mice

S. Sadegh-Nasseri, S. Khoruzhenko, N. Song, S. Sonder;
Johns Hopkins University, Baltimore, MD, United States.

While memory T-cells represent a hallmark of adaptive immunity, little
is known about regulation of memory CD4 T-cell survival. A major
challenge has been in finding and characterization sufficient numbers
of antigen-specific CD4 memory T-cells that survive several months
post immunization. Previously, we have shown that presentation of
low doses of antigen to memory CD4+ T-cells induce a state of
anergy. B cells specific for the protein antigen induce a dormant state
in memory CD4 cells that is reversible upon re-infection. Here, by
taking advantage of a sensitive technology, we have studied gene
expression dynamic profile of specific CD4 cells in mice. We explored
mechanisms that allow survival of memory DO11.10 CD4 T-cells
throughout mouse life. We analyzed the dynamic patterns of gene
expression at multiple time points post Vaccinia-OVA infection up to
11 months comparing it to the gene expressions in naive cells in
young mice, and to age-matched naive cells in aging mice. The
results demonstrated a striking pattern of changes in cellular
metabolism as well as pro-survival and other factors that appear to
work in synergy to achieve the biological goal of extending the
longevity of memory CD4 T-cells. We show a pattern of gene
expression that is specific for survival of memory, but not naive cells
in aging mice. Understanding this pattern of gene expression can be
used in developing strategies for extending survival of memory CD4
T-cells, or repressing them for improved outcomes in transplantation.
Supported by NIH grants 1R56A1091923 and 2R01AI063764 to SS-N.

W2.05.01
Senescene associated cells in human CD8+ T-lymphocytes

0. 0. Onyema’, L. N. Forti*, R. Njemini', I. Bautmans®, J. Aerts?, M.
De Waele®, T. Mets™*;

'Gerontology Department, Vrije Universiteit, Brussel, Belgium,
“Immunology and Physiology Department, Vrije Universiteit, Brussel,
Belgium, *Hematology Department, Universitair Ziekenhuis, Brussel,
Belgium, “Geriatrics Department, Universitair Ziekenhuis, Brussel,
Belgium.

The expression of CD57 and the absence of CD28 on T-lymphocytes
have been used as "senescence" markers. The association of these
markers with characteristics of senescence that emerge during in
vitro cellular aging is, however, not clear. Using flow cytometry, CD8+
T-cells were analyzed in old and young human subjects for their
expression of CD57 and CD28. The subpopulations were tested for
various markers of cellular senescence, apoptosis, homing and
differentiation, and for their proliferation capacity and tendency for
apoptosis. Significantly higher proportions of CD28+CD57+ and
CD28-CD57+ cells were found in old subjects. CD28+CD57+ cells
lacked proliferation, had the highest intensity of expression of p16,
p21, Bcl-2 and CD95, and the highest frequency of Bcl-2 and CD95
expressing cells. The combined expression of these proteins favour
their likely role in promoting senescence in CD28+CD57+ cells
despite the significantly higher proportion of CD28+CD57+ cells
positive for the apoptosis indicator, Annexin-V, compared with other
subpopulations. The frequency of CD45RO and CCR5 expressing
cells was also highest in CD28+CD57+ cells, and are highly
expressed by T-cell populations believed to be dominated by
senescent cells. Notably, our observation of a subpopulation of
CXCR2+ cells among CD28-CD57+ cells indicates the possibility of a
subpopulation of CD28-CD57+ cells that might represent a more
pronounced senescent phenotype. We conclude that among CD8+ T-
lymphocytes, characteristics that correspond to a senescent cell type
are most prominent in CD28+CD57+ cells, thus providing further
evidence for the existence of senescent cells in vivo and their
possible importance in aging.
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W2.05.02
Characterization of the role of distinct plasma cell-free DNA (cf-
DNA) species in age-associated inflammation and frailty

J. Jylhava;
University of Tampere, Medical school, Dept. Microbiology and
immunology, Tampere, Finland.

Self-DNA that circulates in plasma as cell-free DNA (cf-DNA) has
recently emerged as a potential biomarker of age-associated
systemic inflammation and cell death. cf-DNA may also promote
autoinflammation in certain cass. Because the total cf-DNA pool
comprises different cf-DNA species, we quantified the plasma levels
of gene-coding cf-DNA, Alu repeat cf-DNA, mitochondrial DNA
(mtDNA) copy number and the amounts of unmethylated and total cf-
DNAs. We identified the relationships between these cf-DNA species
and age-associated inflammation, immunosenescence and frailty. In
addition, we determined the cf-DNA species-specific genome-wide
transcriptomic signatures in blood mononuclear cells to elucidate the
age-linked leukocyte responses to cf-DNA. The study population
consisted of n=144 nonagenarian participants of the Vitality 90+
Study and n=30 young controls. In the nonagenarians, higher levels
of total and unmethylated cf-DNAs were associated with systemic
inflammation and increased frailty. The plasma mtDNA copy number
was also directly correlated with increased frailty but not with
inflammation. None of the cf-DNA species were associated with
immunosenescence. The transcriptomic pathway analysis revealed
that higher levels of total and unmethylated cf-DNAs were associated
with immunoinflammatory activation in the nonagenarians but not in
the young controls. The plasma mtDNA appeared to be inert in terms
of inflammatory activation in both the nonagenarians and young
controls. These results demonstrate that the plasma levels of total
and unmethylated cf-DNA could serve as biomarkers of age-
associated systemic inflammation and frailty. We suggest that
circulating self-DNA, assessed as total or unmethylated cf-DNA,
might aggravate immunoinflammatory reactivity in very old
individuals.
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W2.05.03
Assessing human TCRB CDR3 repertoire by a RACE-PCR-
sequencing method

H. Li, T. Hiroi, Y. Zhang, G. Chen, S. De, E. J. Metter, W. H. Wood I,
E. G. Becker, N. P. Weng;
National Institute on Aging, Baltimore, MD, United States.

The T cell receptor (TCR) repertoire is a blueprint and record of the
adaptive immune system in humans. The great diversity and proper
distribution of the TCR repertoire is essential for a competent immune
system that is capable of responding effectively to the vast universe
of antigens/pathogens. However, neither the actual size of the
diversity nor the distribution of specific TCR in man has been
adequately determined. Here, we describe a RACE-PCR- next
generation sequencing (RAP-Seq) method that allows a direct
assessment of the size and distribution of the TCRB CDRS3 repertoire
of T cells. We have also developed computational algorithms for data
processing and analysis. From analysis of the TCRf3 CDR3 repertoire
of peripheral blood from 16 adults (21-94 years old), including 7
adults with longitudinal samples, we found that the size of the TCRf
CDR3 diversity of CD4+ T cells ranges from 2.6-3.7 x105, which was
more than twice that of CD8+ T cells. With age, expansion of highly
abundant TCRB CDRS3 clones as well as reduction in TCRB CDR3
diversity size was observed in old adults (>late 60s). Remarkably, a
significant number of TCRB CDRS3 retained over a decade including
some public TCRB CDR3 against known viral antigens. Together,
these findings reveal for the first time the actual age-associated
changes of the TCRB CDR3 repertoire (reduced diversity and altered
distribution) in humans, which could serve as a measure of immune
competency and a guide for intervention in the elderly.

W2.05.04
Memory B cell repertoire changes with age.

D. K. Dunn-Walters;
King's College London School of Medicine, London, United Kingdom.

Diversity of repertoire is a necessity for effective function of the
immune system. We have previously shown that repertoire diversity
can be compromised in old age and that this correlates with poor
health. We have also investigated the repertoire changes during
vaccination in older people and have seen that age-related
perturbations of the repertoire can be seen at different stages of the
response. Closer analysis, following the expansion of Ig genes in
samples of peripheral blood, show that the IgA response in particular
seems to be much delayed, to the extent that there is not much
expansion of IgA cells at day 7 after vaccination in old compared to
young, and where the young group had resolved the IgA expansions
by day 28, the old group still had significant I|g gene expansion. Since
plasma cells have many more copies of |g mMRNA than B cells these
studies likely reflect changes in peripheral blood plasma cells. Cell
sorting to investigate age-related changes in different B cell subsets
(by CD27 and IgD phenotype) has indicated that the repertoire of IgG
memory B cells also changes with age, such that it acquires
characteristics that we previously reported were distinguishing
features of so-called IgM memory cells.

W2.05.05
Memory immune response to booster vaccination in old age
depends on adequate priming earlier in life

B. Weinberger', C. Neuner?, M. Schirmer®, R. Mateucci Gothe*, B.
Grubeck-Loebenstein’;

'Research Institute for Biomedical Aging Research, University
Innsbruck, Innsbruck, Austria, “Public Health Department, Federal
State of Tyrol, Innsbruck, Austria, *Department of Internal Medicine I,
Medical University Innsbruck, Innsbruck, Austria, “Department of
Public Health and Health Technology Assessment, UMIT — University
for Health Sciences, Medical Informatics and Technology, Hall i. T.,
Austria.

Regular booster vaccinations against tetanus and diphtheria are
recommended for adults and older persons in many European
countries. Vaccine-induced immune responses are generally weaker

and antibody decline over time is more pronounced in the elderly. We
therefore investigated immune responses to booster vaccinations
against tetanus and diphtheria in older adults. 87 persons over 60
years received two consecutive booster vaccinations against tetanus
and diphtheria and antibody concentrations were measured before
and 4 weeks after the vaccinations. After the second boost tetanus-
and diphtheria-specific circulating plasmablasts and cytokine
secreting T cells were determined. The proportion of persons without
protective antibody concentrations (0.1 IU/ml) against diphtheria was
lower prior to the second compared to the first boost probably due to
the shorter booster interval. Four weeks after vaccination all
participants had protective antibodies against tetanus, but 14% or 7%
had no protective antibodies against diphtheria after the first and the
second vaccination, respectively. Individual antibody responses were
very similar after the first and the second boost, but responses
against tetanus and diphtheria were only weakly linked. Antibody
responses were independent of gender, health status, CMV-status,
inflammatory status and specific T cell responses. However, there
was a strong correlation between antibody responses and the size of
the memory B cell pool as indicated by the number of specific
circulating 1gG-plasmablasts 7 days after booster vaccination. Our
results show that older persons respond similar to consecutive
booster vaccinations and that vaccination history and primary
responses are determining factors for the quality of booster
responses.

W2.05.06
Human B cell response to the influenza vaccine is predicted by
AID and decreased by inflammaging

B. B. Blomberg, A. Diaz, M. Romero, A. Landin, D. Frasca;
University of Miami Miller School of Medicine, Miami, FL, United
States.

Deficits in immune responses in the elderly contribute to their
mortality and morbidity. In order to develop predictive markers for a
beneficial humoral immune response, we evaluated the in vivo and in
vitro response to the seasonal influenza vaccine in young and elderly
individuals. We measured serum antibody response and associated
this with the in vitro B cell response to the vaccine, measured by AID
(activation-induced cytidine deaminase). AID is a measure of
immunoglobulin class switch recombination (CSR), the process that
generates protective antibodies and memory B cells, and is a good
measure of B cell function. Both responses decrease with age, are
significantly correlated, and measures of AID in activated (mitogen) B
cells at t0 (before vaccination) predict ability to respond to the
vaccine. We hypothesized that the increased pro-inflammatory status
of the elderly, called inflammaging, directly impacts B cell function,
thus impairing the capacity of the individual to make protective
antibodies and to respond to vaccination. Our data indicate that aged
B lymphocytes themselves make TNF-a before vaccine challenge
and this correlates with their impaired function, including reduced AID
expression after B cell stimulation. Our results reveal new molecular
mechanisms which contribute to reduced antibody responses in aging
and suggest that these will have an impact for crucial development of
effective vaccines to protect the elderly from infectious and other
debilitating diseases.

W2.06 Leukocyte trafficking

W2.06.01
Clathrin light chain subunits control actin organization during
infection and lymphocyte migration

F. M. Brodsky', M. Bonazzi®, P. Cossart®, P. Parham®, S. Majeed";
'UCSF, San Francisco, CA, United States, “CPBS-CNRS,
Montpellier, France, ’Institut Pasteur, Paris, France, “Stanford
University, Stanford, CA, United States.

The self-assembly of clathrin into a lattice-like coat on membranes is
mediated by the clathrin heavy chain (CHC) subunits, which form a
triskelion-shaped molecule. The classical function of the clathrin coat
is to sort proteins into vesicles during receptor-mediated endocytosis
and organelle biogenesis. Our work now defines novel functions for
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clathrin on both sides of host-pathogen interactions and these new
roles are dependent on the clathrin light chain (CLC) subunits. While
these subunits contribute to assembly regulation, they also provide a
functional link between the clathrin lattice and the actin cytoskeleton.
This link occurs via the Hip family proteins (Hip1R, Hipl or Sla2p in
yeast), which bind to CLC and actin. During infection by bacteria that
co-opt actin for host uptake or adhesion, clathrin is exploited as a
platform for actin organization and this requires CLC and Hip, as well
as tyrosine phosphorylation of the CHC. CLC-Hip-actin interactions
also contribute to cell migration and this is dramatically illustrated by a
lymphocyte migration defect in mice that are genetically deleted for
the CLCa isoform. Most tissues express both CLC isoforms, and the
CLCb isoform can substitute for many CLCa functions. However,
lymphocytes predominantly express CLCa and do not compensate by
increased CLCb expression in the CLCa-deleted animals, so their
lymphocytes are effectively CLC negative. In these animals,
lymphocytes are defective in directional migration towards chemokine
signals, demonstrating a major role for clathrin in lymphocyte
response to infection. Thus, the clathrin-actin connection contributes
to immune defense, as well as pathogen subversion.

W2.06.02
DOCKS8 is a Cdc42 activator critical for interstitial dendritic cell
migration during immune responses

Y. Harada?, Y. Tanaka"*?, M. Terasawa'?, J. V. Stein’, T. Kinashi*®,
Y. Fukuit??;

'Division of Immunogenetics , Medical Institute of Bioreguration,
Fukuoka, Japan, 2Japan Science and Technology agency, CREST,
Tokyo, Japan, ®Research Center for Advanced Immunology, Kyushu
University, Fukuoka, Japan, “Theodor Kocher Institute, University of
Bern, Bern, Switzerland, *Department of Molecular Genetics, Institute
of Biomedical Science, Kansai Medical University, Osaka, Japan.

To migrate efficiently through the interstitium, dendritic cells (DCs)
constantly adapt their shape to the given structure of the extracellular
matrix and follow the path of least resistance. It is known that this
amoeboid migration of DCs requires Cdc42, yet the upstream
regulators critical for localization and activation of Cdc42 remain to be
determined. In this study, we show that DOCKS8 is a Cdc42-specific
guanine nucleotide exchange factor critical for interstitial DC
migration. By generating the knockout mice, we found that in the
absence of DOCKS8, DCs failed to accumulate in the lymph node
parenchyma for T-cell priming. Although DOCKS-deficient DCs
migrated normally on 2-dimensional surfaces, DOCK8 was required
for DCs to crawl within 3-dimensional fibrillar networks and to
transmigrate through the subcapsular sinus floor. This function of
DOCKS8 depended on the DHR-2 domain mediating Cdc42 activation.
DOCK8 deficiency did not affect global Cdc42 activity. However,
Cdc42 activation at the leading edge membrane was impaired in
DOCKS8-deficient DCs, resulting in a severe defect in amoeboid
polarization and migration. These results indicate that DOCKS8
regulates interstitial DC migration by controlling Cdc42 activity
spatially.

W2.06.03

All-trans retinoic acid and rapamycin synergize with
transforming growth factor-p to induce regulatory T cells but
confer distinct in vivo migratory capacities

G. Raimondi*, S. Jhunjhunwala?, L. C. Chen®, E. E. Nichols*, Y. T.
Nicholson®, A. W. Thomson®, S. R. Little®;

Johns Hopkins School of Medicine, Baltimore, MD, United States,
*Massachusetts Institute of Technology, Boston, MA, United States,
3Starzl Transplantation Institute - University of Pittsburgh School of
Medicine, Pittsburgh, PA, United States, “University of Pittsburgh,
Pittsburgh, PA, United States, 5Department of Chemical Engineering
and McGowan Institute - University of Pittsburgh, Pittsburgh, PA,
United States.

Regulatory T cells (Treg) hold great promise for immunoregulation.
However, being the frequency of naturally-occurring Treg extremely
low, inducing Treg (iTreg) from non-Treg is a viable alternative. We
have then compared the functional and migratory properties of iTreg
induced in presence of all-trans retinoic acid (RA) or rapamycin

(Rapa) - two molecules that synergize with TGF-$ to induce stable
iTreg.

Addition of RA or Rapa during activation of mouse CD4+CD25- T
cells increased the conversion to Foxp3+ cells over TGF-§ alone. No
significant differences were found in the expression of Treg-
associated markers: CTLA-4, CD25, and GITR. All three iTreg types
had similar in vitro suppressive capacity. Major differences were
evident, however, in the expression of chemokine receptors and
integrins: TGFB-iTreg were CCR9IoCD103hi; RA-iTreg were
CCR9hiCD103hi, and Rapa-iTreg were CCR7hiCCR9loCD103lo -
suggesting different migratory properties. Bioluminescent imaging of
adoptively- transferred luciferase-expressing iTreg confirmed that
Rapa-iTreg had a greater tendency to accumulate in lymph nodes,
while RA-iTreg accumulated outside of lymphoid tissues. In a mouse
model of inflammatory bowel disease (based on adoptive transfer of T
cells with or without iTreg), Rapa-iTreg exerted the strongest
protective effect, correlating with their ability to suppress the
activation of colitogenic T cells in mesenteric lymph nodes.

Overall, although RA and Rapa are considered interchangeable in
promoting stable iTreg, they confer a different migratory potential that
translates in different abilities to control local immune responses. We
then envision interventions that employ iTreg “optimized” for the
specific type and stage of disease to be treated.

W2.06.04
The transporter Spns2 is required for secretion of lymph but not
plasma sphingosine-1-phosphate

A. Mendoza', B. Breart', W. D. Ramos-Perez’, L. A. Pitt", M. Gobert?,
M. Sunkara?, J. J. Lafaille®, A. J. Morris?, S. R. Schwab?;

'Skirball Institute, New York University School of Medicine, New York,
NY, United States, 2Gill Heart Institute, University of Kentucky,
Lexington, KY, United States.

Plasma  sphingosine-1-phosphate  (S1P) regulates vascular
permeability, and plasma and lymph S1P guide lymphocyte egress
from lymphoid organs. S1P is made intracellularly, and little is known
about how S1P is delivered into circulatory fluids. Here, we find that
mice without the major facilitator superfamily transporter Spns2 have
a profound reduction in lymph S1P, but only a minor decrease in
plasma S1P. Spns2-deficient mice have a redistribution of
lymphocytes from the spleen to lymph nodes and a loss of circulating
lymphocytes, consistent with normal egress from the spleen directed
by plasma S1P and blocked egress from lymph nodes directed by
lymph S1P. Spns2 is needed in lymphatic endothelial cells to supply
lymph S1P and support lymphocyte circulation. As the first differential
requirement for lymph and blood S1P to our knowledge, Spns2 may
be an attractive target for immune suppressive drugs.

W2.06.05
D6 is a B-arrestin-biased signaling chemokine scavenger
receptor

C. Cancellieri®, E. M. Borroni', A. Vacchini®, Y. Benureau?, F.
Bachelerie?, F. Arenzana-Seisdedos?, K. Mizuno®, A. Mantovani', R.
Bonecchi’, M. Locati®;

'Departement of Medical Biotechnologies and Translational Medicine,
University of Milan, Humanitas Research and Cancer Center,
Rozzano-Milan, Italy, 2Unité de Pathogénie Virale Moléculaire, Institut
Pasteur, Paris, France, *Department of Biomolecular Sciences,
Tohoku University, Sendai, Japan.

The atypical chemokine receptor D6 is a scavenger for inflammatory
CC chemokines with a non-redundant role in the control of
inflammatory processes. Being unable to sustain cell migration and
activate signal transduction pathways triggered by classical
chemokine receptors, such as CCR5, D6 is currently classified as a
“silent” receptor. Our previous data showed that, differently from
CCRS5, ligand induces D6 up-regulation on plasma membrane
through a rapid mobilization of receptor from recycling endosomes,
thus improving its scavenging performance. Here we report that in
cells expressing D6 or CCR5, ligand engagement causes a massive
actin  cytoskeleton reorganization and changes receptors
colocalization with actin filaments in a completely opposite fashion.
Both receptors signal to actin cytoskeleton by phosphorylating cofilinA

79



through the Racl-PAK1-LIMK1-dependent pathway. However,
opposite to CCR5, D6 activates this pathway via a beta-arrestin-
dependent, G protein-independent mechanism. Inhibition of each
component of this signaling cascade completely abrogates D6
adaptive upregulation and scavenging activity. Altogether these
results provide the first evidence that D6 scavenging activity relies on
unique signaling properties and raise the intriguing possibility to
extend our observations to the others members of atypical chemokine
receptors subfamily, in order to understand if the beta-arrestin-
dependent triggering of Rac1-PAK1-LIMK1-cofilin pathway represents
a general signaling feature which specifically defines this particular
subfamily and contributes to explain their peculiar activities aimed at
chemokine gradient shaping instead of prompt cell migration.

W2.06.06
A mechanism of the skin-infiltration of basophils that is
essential for the acquired protective immunity to tick infestation

S. Yoshikawa', T. Ohta’, K. Ishiwata’, K. Horiguchi®, L. Li*, K.
Miyake®, Y. Kawano®, H. Kanuka?, N. Watanabe?, H. Karasuyama®;
'Department of Immune Regulation, Tokyo Medical and Dental
University Graduate School, Tokyo, Japan, Department of Tropical
Medicine, Jikei University School of Medicine, Tokyo, Japan.

Blood-sucking ticks are ectoparasites that transmit a wide variety of
microorganisms to humans and animals, leading to serious infectious
disorders including Lyme disease. Many animal species show
resistance to tick re-infestation, and thereby have less chance of
pathogen transmission. We recently reported that basophils are
recruited to tick-feeding sites during the 2nd infestation, and that
basophil depletion abolishes the manifestation of tick resistance,
illustrating a pivotal role for basophils in acquired protective immunity
against tick infestation. However, it remains elusive how basophils
are recruited to tick-feedingsites during the 2nd but not 1st infestation.
We found that IL-3-deficient mice exhibited impairment in protective
immunity against ticks and basophil infiltration to tick-feeding sites
during the 2nd infestation. While Rag2-/- mice deficient for T and B
cells, failed to accumulated basophils at tick-feeding sites during the
2nd infestation, adoptive transfer of T cells isolated from wild-type but
not IL-3-deficient mice restored the basophil accumulatiuon. Of note,
the-pretreatment with IL-3 but not TSLP conferred the ability to
accumulate basophils on Rag2-/- mice even in the 1st infestation, in
spite of the absence of T cells. These results suggest that in the 2nd
infestation, T cells specific to tick antigen produce IL-3, which in turn
promotes basophil recruitment to the tick-feeding sites.

W2.07 Peripheral tolerance and
lymphocyte anergy

W2.07.01
Induction of Antigen-Specific Tolerance upon Infusion of Fc-
fusion Proteins via The Materno-fetal Interface

N. Gupta®??, Y. Meslier*?3, S. André*?®, S, Culina*®, S. Delignat"??,
B. L. Salomon®"®, R. Mallone**®, S. Kaveri*?', S. Lacroix-
Desmazes"??,

'INSERM UMRS 872, Université Pierre et Marie Curie, Paris, France,
2Université Paris Descartes, Paris, France, *Centre de Recherche des
Cordeliers, Equipe 16- Immunopathology and therapeutic
immunointervention, Paris, France, “lNSERM, U986, DeAR Lab
Avenir, Saint Vincent de Paul Hospital, Paris, France, *Paris
Descartes University, Sorbonne Paris Cité, Faculté de Médecine,
Paris, France, ®Université Pierre et Marie Curie — Univ Paris 06,
Paris, France, 'CNRS UMR 7211, Paris, France, JINSERM U959,
Paris, France, °Assistance Publique Hépitaux de Paris, Service de
Diabétologie, Hotel Dieu, Paris, France, *°Laboratoire international
associé INSERM, France, and ICMR, India, Paris, France.

Regulatory T cells that developed via central tolerance mechanisms
in the thymus play a major role in maintenance of peripheral
tolerance. For inducing tolerance to an immunogenic protein
therapeutic, we customized the immune repertoire during ontogeny of
the immune system by exploiting the physiological process of
maternal 1gG transcytosis to fetal circulation via neonatal FcRn

receptor. To this end, mouse Ig-Fc-fusion chimeric molecules were
developed using domains of FVIII (A2-Fc, C2-Fc) and hemagglutinin
(HA1-Fc), with biochemical and functional characterisation. ELISA
and in vivo imaging validated the placental transfer of the proteins to
the fetuses during gestation. The functional avidity, presentation by
thymic APCs, time window and therapeutic dose were determined in
HA-TcR transgenic mice, where HAji1.110 Specific T cells can be
identified using anti-clonotypic antibody. Intravenous injection of
100ug protein during gestational day 16 to 18 was sufficient to
significantly induce HA1-specific Tregs and to delete autoreactive T
cells in the progeny. These validated parameters were then applied to
a mouse model of hemophilia A (FVIII "') utilizing A2-Fc, C2-Fc and
monoclonal IgG1 as control. The progeny of A2-Fc and C2-Fc treated
mothers was challenged with therapeutic doses of the FVIII neo-
antigen at 6 weeks of age. The data show an induction of FVIII-
tolerance in the progeny with drastic reduction in the levels of total
anti-FVIIl IgG and abrogation of FVIlI-specific T cell proliferation. Our
study provides the first proof of concept towards exploiting the
materno-fetal interface to shape the immune repertoire and to induce
tolerance in allo-immune pathological conditions.

W2.07.02
Ly9 (CD229) cell surface receptor ameliorates autoimmune
response

X. Romero, J. de Salort, P. Engel;
Univerity of Barcelona, Barcelona, Spain.

Systemic lupus erythematosus (SLE) is a multisystem autoimmune
disease characterized by a major immunological stigmata, the
production of antibodies against own cell nuclear components.
Genetic predisposition is a central element for the development of
SLE. A fine mapping of Slel region defined a gene interval of 0.9Mb,
termed Slelb, as the most potent segment implicated in the
generation of autoantibodies. Interestingly, this segment includes
seven signaling activation molecules family (SLAMF) cell surface
receptor genes. Ly9 is a cell surface molecule that belongs to the
SLAMF receptors. Here, we use Ly9-deficient mice backcrossed to
B6 and BALB/c backgrounds to determine the role of Ly9 receptor in
autoantibody development. Our findings revealed that the absence of
Ly9 receptor per se initiates the spontaneous development of
autoantibodies. By contrast, a chemically induced lupus model,
injecting pristane, showed that both wt and Ly9-deficient strains
(BALB/c.129) developed equally high titers of auto-antibodies. We
further demonstrate that Ly9 gene ablation in BALB/c background
results in disturbed B and T cell subsets involved in autoimmunity,
with major differences observed in Tfh cells and GC B cells. In
summary, the data presented in this study shed light on the inhibitory
function of Ly9 cell surface receptor, suggesting that this molecule is
involved in maintenance of peripheral cell tolerance by serving as a
negative regulator of immune response.

W2.07.03

An Agonistic Anti-BTLA mAb (3C10) Induced Generation of IL-10
Dependent Regulatory CD4" T Cells and Prolongation of Murine
Cardiac Allograft

M. Uchiyama®?, X. Jin**, Q. Zhang?, L. YU?, H. Bashuda®, H.
Matsuda®, H. Yagita®, M. Niimi;

Juntendo University, Tokyo, Japan, *Teikyo University, Tokyo,
Japan, *Harbin Medical University, Harbin, China.

Background: The co-inhibitory receptor B and T lymphocyte
attenuator (BTLA) has been implicated in the regulation of
autoimmunity and may potentially play an important role in allograft
tolerance. We investigated the effect of an agonistic anti-BTLA mAb
(3C10) in the fully MHC-mismatched murine cardiac transplantation.

Methods: CBA mice underwent transplantation of C57BL/6 hearts
and received one dose of 3C10 on the day of transplantation (day 0)
or four doses of 3C10 on day 0, 3, 6 and 9. Adoptive transfer studies
were performed to determine whether regulatory cells were
generated. Moreover, to confirm the requirement for regulatory T cell
and Th-2 cytokines, we administrated anti-interleukin (IL)-2 receptor
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alpha antibody (PC-61) or anti-IL-10 antibody (JES-2A5) to 3C10-
treated CBA recipient.

Results: CBA mice treated with one and four doses of 3C10
prolonged allograft survival (median survival times [MSTs], 43 and
>100 days, respectively). Secondary CBA recipients given whole
splenocytes or CD4" cells from primary 3C10-treated CBA recipients
had significantly prolonged survival of C57BL/6 hearts (MSTs, >100
in both). Also, flow cytometry studies showed an increased
CD4"CD25"Foxp3” cell population in 3C10-treated mice. Additionally,
IL-2 and interferon-y production were suppressed in 3C10-treated
mice, and IL-4 and IL-10 from 3C10-treated CBA mice increased.
Moreover, 3C10 directly suppressed allo-proliferation in a mixed
leukocyte culture. However, administration of PC-61 or JES-2A5
clearly attenuated prolonged survival of 3C10-treated mice (MSTs,
15.5 and 13.5 days, respectively).

Conclusion: 3C10 could control acute rejection by its suppressive
effect on alloreactive T cells and induction of IL-10 dependent
regulatory CD4" T cells.

W2.07.04

Upregulation of inhibitory molecules in T cells is associated with
altered functions of dendritic cells by HIV-1 and activation of the
P38MAPK/STAT3 pathway

E. M. Shankar®, K. F. Che?, M. Larsson®;

1Department of Medical Microbiology, Faculty of Medicine, University
of Malaya, Kuala Lumpur, Malaysia, ?|nstitute for Environmental
Medicine, Karolinska Institutet, Stockholm, Sweden, ®Division of
Molecular Virology, Department of Clinical and Experimental
Medicine, Linkoping University, Linkoping, Sweden.

HIV-1 reportedly augments the expression of certain negative
costimulatory and inhibitory molecules on T cells, leading to immune
impairment. The signaling mechanisms underlying the induction of
suppressor molecules and subsequent onset of T-cell impairment in
HIV infection remain ambiguous. Our experiments with both
autologous and allogeneic T cells exposed to HIV-pulsed dendritic
cells showed increased expression of LAG-3, TIM-3, CD160 CTLA-4,
TRAIL, and certain suppression-associated transcription factors,
namely Blimp-1, DTX1 and FoxP3, whose recruitments were closely
regulated by P38MAPK/STAT3 signal transduction pathways.
Blockade of P38MAPK/STAT3 significantly decreased the expression
of the inhibitory molecules studied and significantly restored T-cell
proliferation. The P38MAPK/STAT3 proteins had a higher degree of
phosphorylation in the HIV-1-primed cells. We also found that IL-6
and IL-10, and certain other growth factors commonly known to
activate STAT3 signaling events were not responsible for STAT3
activation. Blockade of viral CD4 binding and fusion with DCs
significantly reduced the negative effects DCs imposed on primed T
cells. We concluded that HIV-1 negatively modulate DC functions,
causing the activation of the P38MAPK/STAT3 pathway in T cells,
leading to recruitment of inhibitory molecules and subsequent onset
of T-cell impairment.

W2.07.05

Interleukin 15 reverses age-related CD8+ T cell inactivation with
increasing interferon-gamma production and improves survival
in aged septic mice

S. Inoue?, K. Suzuki-Utsunomiya®, Y. Komori*, S. Inokuchi?, K.
Hozumi®, T. Sato®;

YInstitute of Innovative Science and Technology, Tokai University,
Isehara, Kanagawa, Japan, “Department of Emergency and Critical
Care Medicine, School of Medicine, Tokai University, Isehara,
Kanagawa, Japan, 3Department of Immunology, School of Medicine,
Tokai University, Isehara, Kanagawa, Japan.

Background: Aging plays an important role in sepsis, a systemic
inflammatory response to infection with immunosuppression. Elderly
patients with sepsis show reduced immunocompetent T cells.
Interleukin 15 (IL-15) is a pluripotent antiapoptotic cytokine that
promotes lymphocytes activation and proliferation. We examined
whether IL-15 increases T-cell activation and improves survival of
aged septic mice. Method: In vitro study Splenocytes from young (6-8
weeks) and aged (20-22 months) C57/B6 mice were stimulated

overnight using an anti-CD3 antibody with/without recombinant
mouse IL-15. We performed flow cytometric analysis for T]-cell
activation and measured interferon-gamma (IFN-y) levels in the
supernatants. In vivo study Aged mice underwent cecal ligation
puncture (CLP) or sham treatment. We subcutaneously injected 1.5
ug IL-15 or phosphate-buffered saline at 3 h after CLP. Mice were
killed at 24 h after CLP for peritoneal lavage and blood collection. We
measured cytokine levels, counted bacterial colonies in the peritoneal
cavity, and performed a 7-day survival test. Results: In vitro
stimulation of splenocytes showed that compared to young mice,
aged mice showed impaired T-cell activation (68% reduction in both
CD4+ and CD8+ T cells, p < 0.01). IL-15 reversed this impaired
CD8+T cells | activation in aged mice and increased IFN-y levels
dose dependently. Furthermore, IL-15 increased bacterial clearance
and IFN-y levels in the peritoneal cavity in vivo. IL-15 also improved
the 7-day survival after sepsis in aged mice (67% vs 0%, p = 0.015).
Conclusion: IL-15 reverses age-related T-cell inactivation with
increasing IFN-y production and improves survival in aged septic
mice.

W2.07.06

Upregulation of glucocorticoid-induced leucine zipper by
hepatocyte growth factor promotes tolerogenic dendritic cells
and inhibits experimental autoimmune encephalomyelitis

M. Benkhoucha, N. Molnarfi, M. Santiago-Raber, G. Schneiter, P.
Lalive;

Faculty of Medicine. Department de Pathology and Immunology -
CMU, Geneva, Switzerland.

Objective: To unravel the immunomodulatory mode of actions of
hepatocyte growth factor (HGF) in experimental autoimmune
encephalomyelitis (EAE), a mouse model of multiple sclerosis (MS).
Background: We previously showed that CNS-restricted expression of
HGF, a factor known for both neuronal and oligodendrocytic
protective properties, decreased EAE immunopathogenesis by
promoting tolerogenic dendritic cells (tDCs) (Benkhoucha M. et al.,
PNAS, 2010). Expression of glucocorticoid-induced leucine zipper
(GILZ), a transcriptional regulator, was reported to correlate with the
regulatory activity of tDCs, conferring a possible mechanism by which
HGF could exert regulatory activities on DCs.

Design/Methods: Systemic HGF (50 pg) treatment was applied s.c.
two days before EAE induction (myelin oligodendrocyte glycoprotein
p35-55). DC functions were evaluated ex vivo. Using DCs in which
GILZ expression was selectively suppressed, we assessed the ability
of HGF to induce tDCs.

Results: Mice treated with HGF developed reduced disease and had
in the periphery decreased frequencies of both Thl and Th17 cells
but increased proportion of Tregs. DCs from HGF-treated mice
produced high levels of GILZ. RNAi-mediated knock-down approach
demonstrated that GILZ is critical for HGF in driving tDC
differentiation. Using adoptive transfer experiments, we established
that HGF treatment of DCs from wild-type, but not from GILZ knock-
out mice, conferred significant protection to recipient mice with
established EAE.

Conclusion/Relevance: These results indentify GILZ as a critical
factor for effective suppression of T-cell-mediated CNS inflammation
by HGF via the induction of tDCs, a mechanism that may be exploited
for therapeutic benefit in pathology of autoimmune diseases such as
MS.
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W2.08 Antigen receptor signaling

1L2.08.01
Novel assignments for the CD43 molecule

M. E. Bravo-Adame’, M. Sandoval-Hernandez, N. A. Fierro?, E.
Pérez-Rueda’, J. Carneiro®, R. Vera', B. Barkla', M. E. Cruz-Munoz*,
Y. Rosenstein®;

YInstituto de Biotecnologia, UNAM, Cuernavaca, Mor., Mexico,
“Centro Universitario de Ciencias de la Salud, Hosp. Civil de
Guadalajara, Guadalajara, Jal., Mexico, ®Instituto Gulbenkian,
Oreiras, Portugal.

CD43 is the most abundant costimulatory molecule on the T cell
surface; it transduces activation signals through its cytoplasmic
domain, modulating the outcome of T cell responses. CD43 signals
lower the threshold for TCR-dependent activation by controlling
different regulatory loops. Particularly, CD43 engagement restricts the
c-Cbl and Cbl-b inhibitory effects on TCR signaling as well as the
participation of SHP-1, ultimately increasing the intensity and the
duration of downstream signals. Recently, we undertook a series of
projects aimed at identifying new signaling pathways and novel
functions modulated by CD43. The analysis of protein expression
profiles of normal human CD4+ T cells stimulated through TCR and
CD43 uncovered changes in proteins involved in a variety of
biological processes such as cell migration, cell signaling, apoptosis,
cell cycle, gene expression and metabolism, with glucose metabolic
processes significantly represented. Data will be shown supporting
the participation of CD43 in glucose metabolism, as well as in
activating moonlight functions of pyruvate kinase PKM2. In addition,
we will show how a predictive analysis of the transcription factors
(TFs) that would regulate the promoters of a panel of 42 cytokines,
chemokines, and growth factors [the expression of which is
upregulated in response to the combined signals of CD43 and the
TCR] led us to identify a group of TFs as “global” regulators. Thus, in
addition to strengthen TCR signals, CD43 modulates gene
transcription and metabolism, two important processes for a cell to
decide whether pursuing a differentiation program is wise.

W2.08.01
Antigen-specific TCR-pMHC catch bond enables force to trigger
T cell signaling

C. Zhu', B. Liu*, W. Chen', B. Evavold®;
'Georgia Institute of Technology, Atlanta, GA, United States, “Emory
University, Atlanta, GA, United States.

T cell receptor (TCR) binding to the peptide-major histocompatibility
complex (pMHC) initiates adaptive immune responses. Mechanical
force may be applied to TCR-pMHC bonds, thereby triggering T-cell
signaling. However, it is not known how force regulates the stability of
TCR-pMHC bonds and how such regulation impacts T cell triggering.
Using a single-bond mechanical assay, here we show that force
unexpectedly stabilizes TCR-pMHC interaction via an agonist-specific
catch bond, where bond lifetime is prolonged by force. Concurrent
Ca® imaging and binding measurement demonstrates that a 10-
piconewton durable force applied via agonist pMHC to a TCR is
sufficient and necessary to trigger intracellular Ca®* flux. Single cell
analysis revealed that Ca®" signaling strength best correlates with
total bond lifetime accumulated in the first minute during repeated
force application through TCR-pMHC bond. For T cells with similar
cumulative bond lifetimes, a greater number of short lifetimes
corresponds to a lower level of Ca®* flux. Therefore, our data support
a T cell triggering model, where a mechanical force applied to the
TCR delivers either an activating or inhibitory signal depending on the
bond lifetime, such that agonists form catch bonds with the TCR to
rapidly accumulate long lifetimes to activate the T cell, whereas
antagonists form short-lived slip bonds that attenuate activation.

W2.08.02
Regulation of the Ras-Erk cascade during T-cell activation

M. Poltorak®, B. Schraven?, I. Simeoni®;

'Otto-von-Guericke University, Institute of Molecular and Clinical
Immunology, Magdeburg, Germany, 2Otto-von-Guericke University,
Institute of Molecular and Clinical Immunology, Magdeburg,
Germany.

The duration and/or the magnitude of Erk activation are known to
regulate cell-fate decisions. In lymphoid cell lines, the Ras-Erk
cascade is activated by the action of two GEFs, the ubiquitously
expressed Sosl and the lymphoid-specific RasGRP1. Here, we have
assessed how Ras-Erk is activated upon TCR triggering in primary
human T cells. We used two different stimuli, CD3 mAbs cross-linked
in solution (sAbs) or immobilized on microbeads (iAbs). sAbs induce
a transient Erk signaling and an anergic-like, unresponsive state,
whereas iAbs induce sustained Erk activation and T-cell proliferation.
In order to evaluate the role of Sosl and RasGRP1 in transient vs.
sustained Erk activation, we suppressed Sosl or RasGRP1
expression using siRNA. Surprisingly, we have found that transient
Erk activation does not depend on Sosl but requires RasGRP1.
Conversely, sustained Erk signaling depends on both Sosl and
RasGRP1. In summary, our data show that the two GEFs expressed
in T cells are differentially involved in the regulation of the duration of
Erk activation and in the generation of T-cell responses (the work was
supported by DFG SFB854 and GRK1167).

W2.08.03
Kidins220/ARMS associates with B-Raf and the TCR promoting
sustained Erk signaling in T cells

G. J. Fiala*®?®, S. Deswal"??, A. Meyer*”, A. E. Eisenhardt®®, L. C.
Schmitt*®, M. Salek®, T. Brummer®®, O. Acuto®, S. Minguet™*, W. W.
A. Schamel***;

'Department of Molecular Immunology, Institute of Biology Il
University of Freiburg and Max Planck Institute of Immunobiology and
Epigenetics, Freiburg, Germany, “BIOSS Centre for Biological
Signaling Studies, University of Freiburg, Freiburg, Germany,
3Spemann Graduate School of Biology and Medicine, SGBM,
University of Freiburg, Freiburg, Germany, “Centre for Cronic
Immunodeficiency CCI, University Clinics Freiburg and Medical
Faculty, University of Freiburg, Freiburg, Germany, ®Institute for
Molecular Medicine and Cell Research, University of Freiburg,
Freiburg, Germany, °T Cell Signalling Laboratory, Sir William Dunn
School of Pathology, University of Oxford, Oxford, United Kingdom.

The activation kinetics of the mitogen activated protein kinase
(MAPK) Erk is critical for T cell activation and development. In
particular, sustained Erk signalling is required for T-cell activation,
such as IL-2 production. While Raf-1 triggers transient Erk activation,
B-Raf is implicated in sustained Erk signaling after TCR stimulation.
However, how B-Raf activation is coupled to the TCR in unknown.
Using mass spectrometry, we identified Kidins220/ARMS as novel B-
Raf interaction partners. Kidins220, a protein so far studied only in
neuronal and melanoma cells, was associated with the pre-TCR,
aBTCR and y3TCR. In mature T cells, Kidins220 is required for TCR-
induced sustained, but not transient, Erk activation. Consequently,
expression of the transcription factors c-Fos and Erg-1 was impaired
and upregulation of the activation markers CD69, IL-2 and IFN-y was
reduced, as we reported recently (1).

Next, we want to investigate the in vivo function of Kidins220 in T cell
development. We generated chimeric mice in which a T cell-
compromised host was reconstituted with fetal liver-derived cells from
the embryonic lethal Kidins220-deficient mice. Thymocytes derived
from Kidins220-/- cells exhibited a block at the double-positive stage.
Moreover, the transition to CD4+ single-positive thymocytes, where
sustained ERK is required, was drastically reduced.

In conclusion, we describe Kidins220 as a novel TCR-interacting
protein that couples B-Raf to the TCR. Kidins220 is mandatory for
sustained Erk signaling and thus, it is crucial for TCR-mediated T cell
activation and development.

(1) Deswal et al., J Immunol., 2013 Jan. 28
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W2.08.04
Dual-specificity phosphatase 14 negatively regulates TAK1
signaling and immune responses

C.Yang*, T. Tan%

YImmunology Research Center,National Health Research Institutes,
Miaoli County, Taiwan, 2lmmunology Research Center, National
Health Research Institutes, Miaoli County, Taiwan.

Dual-specificity phosphatase 14 (DUSP14, also named MKP-6) is a
general mitogen-activated protein (MAP) kinase (MAPK) phosphatase
in vitro. Here we show that overexpression of DUSP14, but not a
phosphatase-dead DUSP14 mutant, reduced T-cell receptor (TCR)
induced TAK1, JNK and IKKa/B activation; knockdown of DUSP14 by
RNA interference enhanced these activations. To elucidate the in vivo
function of DUSP14, we generated DUSP14-deficient mice. The
subsets of thymic, spleen and lymph node T cells in DUSP14-
deficient mice were indistinguishable from those in wild-type mice.
DUSP14-deficient T cells displayed increased T-cell proliferation,
enhanced cytokine production, and enhanced up-regulation of the
activation markers upon anti-CD3 antibody stimulation. DUSP14
inactivated TAK1, leading to attenuation of IKK and JNK activation.
Also, DUSP14-deficient mice exhibited enhanced in vivo T cell-
mediated immunity and were more susceptible to experimental
autoimmune encephalomyelitis (EAE) induction. The molecular
mechanism of DUSP14 modification in TCR signaling will also be
discussed. Taken together, our results indicate that DUSP14 is a
negative regulator of TAK1 signaling and immune responses.
(Supported by NHRI-98A1-IMPP01-014)

W2.08.05
Lysophosphatidic acid (LPA) receptor 5 inhibits B cell antigen
receptor signaling and antibody response

R. M. Torres®, J. HU', S. Oda®, A. Al-Shami?, Y. Fujiwara®, G. Tigyi*,
T. OravecZ’, R. Pelanda’;

*University of Colorado School of Medicine and National Jewish
Health, Denver, CO, United States, 2Lexicon Pharmaceuticals, The
Woodlands, TX, United States, *University of Tennessee Health
Sciences Center, Memphis, TN, United States, “University of
Tennessee Health Sciences Center, M, TN, United States.

The development, trafficking and function of lymphocytes is
dependent on signaling by sphingosine-1-phosphate G-protein
coupled receptors (GPCR). Lysophosphatidic acid (LPA) is another
major lysophospholipid found systemically that also signals via
distinct GPCR expressed by B and T lymphocytes. Notably, LPA
levels are found to be significantly elevated in certain pathological
settings such as certain cancers and infections. We have found that
BCR signal transduction by mature B cells is inhibited upon LPA
engagement of the LPAS5 receptor via a Gal2/13 - Arhgefl signaling
axis. The inhibition of BCR signaling by LPA5 manifests by impaired
intracellular calcium store release and most likely by interfering with
inositol 1,4,5-trisphosphate receptor activity. We further show that
LPA5 also limits antigen-specific induction of CD69 and CD86
expression and that LPA5-deficient B cells display enhanced antibody
responses. Thus, these data show that LPA engagement of LPA5
negatively regulates BCR signaling, B cell activation and immune
response. These findings extend the influence of lysophospholipids
on immune function beyond directing lymphocyte trafficking and
suggest that alterations in LPA levels as found in certain pathological
conditions likely influence adaptive humoral immunity.

W2.08.06
Negative regulation of chemokine receptor signaling and B cell
chemotaxis by p66Shc

N. Capitani®, L. Patrussi®, E. Cannizzaro®, F. Finetti’, O. Lucherini’,
P. Pelicci?, C. T. Baldari’;

*University of Siena, Siena, Italy, >European Institute of Oncology,
Milan, Italy.

Shc adaptors are ubiquitous components of the signaling pathways
triggered by tyrosine kinase-coupled receptors. In lymphocytes,

similar to other cell types, the p52 and p66 isoforms of ShcA/Shc
participate in a self-limiting loop where p52Shc acts as a positive
regulator of antigen receptor signaling by promoting Ras activation,
while p66Shc limits this activity by competitively inhibiting p52Shc.
Based on the fact that many signaling mediators are shared by
antigen and chemokine receptors, including p52Shc, we have
assessed the potential implication of p66Shc in the regulation of B
cell responses to chemokines, focusing on the homing receptors
CXCR4 and CXCR5. The results identify p66Shc as a negative
regulator of the chemotactic responses triggered by these receptors,
including adhesion, polarization and migration. We also provide
evidence that this function is dependent on the ability of p66Shc to
interact with the chemokine receptors and promote the assembly of
an inhibitory complex that results in impaired Vav-dependent
reorganization of the actin cytoskeleton, and map this function to the
phosphorylatable tyrosine residues in the CH1 domain. The results
identify p66Shc as a negative regulator of B cell chemotaxis and
suggest a role for this adaptor in the control of B cell homing.

W2.09 MHC and other polymorphic genes
in health and disease

1L2.09.01
MHC and other polymorphic genes in health and disease

J. A. Frelinger?, D. JaraquemadaZ;
*University of Arizona, Tucson, AZ, United States, Universitat
Autonoma de Barcelona, Bellaterra, Spain.

The Major Histocompatibility complex (MHC) is critical in the
regulation of immune responses. This gene complex comprises about
4 Mbp in human and mouse. The MHC encodes genes that are
critical to the generation and display of antigenic peptides on the cell
surface for recognition by T cells. These include proteins that bind
peptides. The are the class | genes that usually bind endogenously
synthesized peptides and class Il the bind exogenously derived
peptides. The also include proteins in the immunoproteosome, LMP
and in the transport pathway. In addition important innate effectors
also map in the MHC. Finally MHC related proteins such as CD1 are
also important in immune regulation. Because of its critical role in the
presentation of antigen it impacts how the immune responses
recognizes pathogens and how the pathogens can escape.

In the session here we have outstanding presentation that
demonstrate the interplay between host immunity and pathogen
immune evasion as well as the interaction between pathogens and
the induction of autoimmunity.

W2.09.01

Tapasin facilitation of MHC-I separates closely related
allomorphs, is strongly influenced by peptide length and
depends on stability

L. Geironson', C. Thuring®, M. Harndahl®, M. Rasmussen?, S. Buus?,
G. A. Rader?, K. M. Paulsson®;

‘Experimental Medical Science, Lund University, Lund, Sweden,
Experimental Immunology, University of Copenhagen, Copenhagen,
Denmark.

Only a small fraction of the peptides inside a cell are eventually
presented by HLA-I on the cell surface. The presented peptides have
HLA-I allomorph-specific motifs and length restrictions. Tapasin
influences HLA-I antigen presentation both qualitatively and
quantitatively to different degrees depending on both peptide
sequence and HLA-I allomorph. The tapasin-dependence in cellular
context has been shown to correspond to the facilitation of peptide-
HLA-I complex formation by the first 87 amino acids of tapasin (Tpnl-
87) (i.e., tapasin-facilitation = Bmax Tpnl-87/Bmax Ctrl) in a
biochemical assay. Both peptide length and tapasin-facilitation are
important for HLA-I antigen presentation and we here set out to study
if these two parameters relate to each other. We used a luminescent
oxygen channeling assay and seven different peptide libraries (X7-
X13) to study 16 HLA-A and -B allomorphs and the results show a
broad spectrum of tapasin-facilitation of HLA-I allomorphs and that
HLA-A allomorphs were generally less restricted than -B allomorphs




to peptides of the classical lengths of 8-10 amino acids. Since both
stability and tapasin-facilitation have been suggested as
discriminators of immunogenic peptides we used a scintillation
proximity based assay to study the stability of peptide-HLA-I
complexes formed with peptides of different lengths. The results
demonstrate an inverse correlation between tapasin-facilitation and
stability valid for different peptide mixes of specific lengths but also on
the level of HLA-I allomorphs, suggesting that molecules of poor
stability are either not in a conformation that allows tapasin to interact
or have a conformation where association has no effect.

W2.09.02
NLRCS5 controls basal MHC class | gene expression in an MHC-
enhanceosome dependent manner

A. Neerincx', G. Rodriguez?, V. Steimle?, T. Kufer’;
*University of Cologne, Kéln, Germany, “Université de Sherbrooke,
Sherbrooke, QC, Canada.

Nuclear binding domain, leucine rich repeat containing proteins
(NLRs)play important roles in innate immune responses as pattern
recognition receptors (PRRs). While most NLRs act in cell
autonomous immune pathways, some do not function as classical
PRRs. One such NLR is the MHC class Il transactivator (CIITA), the
master regulator of MHC class Il gene transcription. Here we report
that human NLRCS5, which we recently showed to be involved in viral-
mediated type | interferon responses, shuttles to the nucleus and
activates MHC class | gene expression. Knock-down of NLRC5 in
different human cell lines and primary dermal fibroblasts leads to
reduced MHC class | expression, while introduction of NLRCS5 into
cell types with very low expression of MHC class | augments MHC
class | expression to levels comparable to those found in
lymphocytes. Expression of NLRC5 positively correlates with MHC
class | expression in human tissues. Functionally, we show that both
the N-terminal effector domain of NLRC5 and its C-terminal LRR
(leucine rich repeat) domain are needed for activation of MHC class |
expression. Moreover, nuclear shuttling and function depends on a
functional Walker A motif. Finally, we identified a promoter sequence
in the MHC class | promoter, the X1-box, to be involved in NLRC5-
mediated MHC class | gene activation. Taken together this suggests
that NLRC5 acts in a manner similar to CITA to drive MHC
expression and revealed NLRC5 as an important regulator of basal
MHC class | expression.

W2.09.03
TAPBPR uses the same residues as tapasin to associate with
MHC class |

C. Hermann, L. M. Strittmatter, L. H. Boyle;
Department of Pathology, Cambridge Institute for Medical Research,
Cambridge, United Kingdom.

In order to induce an appropriate T cell response, MHC class |
molecules must be loaded with high affinity peptide. The key player
for peptide loading is the MHC class | dedicated chaperone tapasin.
Recently we have found a tapasin related protein called TAPBPR
which is an additional component of the antigen presentation system.
Like tapasin, TAPBPR binds to a heterodimer of MHC class | heavy
chain and B2m. In contrast to tapasin, TAPBPR is not a component of
the peptide loading complex and is not required for peptide loading.
However, it controls the ER export rate of MHC class | molecules.
Here we have characterised the interaction between TAPBPR and
MHC class I. Residues in the N-terminal and 1gC domain of tapasin
which are important for its association with MHC class | are highly
conserved in TAPBPR. Site-directed mutagenesis of these residues
followed by immunoprecipitation of TAPBPR revealed that mutation of
1282 or E226, R228, Q230, Q293 in the N-terminal domain and R335,
Q336 and S337 in the IgC domain abolishes binding of TAPBPR to
MHC class I. Tapasin is known to associate with specific residues on
MHC class | such as T134, D227 and E229. We have identified that
these residues are also essential for TAPBPR binding to MHC class I.
The identification of TAPBPR as an additional MHC class | specific
chaperon which binds to MHC class | in a similar way as tapasin has
significant implications on our understanding of MHC class | biology.

W2.09.04

Usage of a genome-wide shRNA-based lentiviral screen and
targeted siRNA knockdown to identify host cell proteins
involved in US2- and US11-mediated degradation of major
histocompatibility complex class | molecules

D. C. Chapman®, P. Stocki’, F. Teusel?, D. B. Williams®*;
1Department of Immunology - University of Toronto, Toronto, ON,
Canada, “Department of Biochemistry - University of Toronto,
Toronto, ON, Canada.

Human cytomegalovirus (HCMV) utilizes multiple mechanisms to
disrupt peptide presentation by major histocompatibility complex class
I molecules (MHC ). US2 and US11 are two HCMV proteins that
target MHC | for degradation through ER-associated degradation
(ERAD), each dependent on different cellular factors to carry out this
activity. To identify host proteins involved in US11 function, a
genome-wide shRNA screen was used to identify knockdown targets
that increased surface MHC 1| levels (as shown by fluorescence-
assisted cell sorting) in cells expressing US11. Hits identified in the
screen were filtered using gene ontology (GO) term associations,
replication by independent shRNAs, and statistical approaches.
Subsequent validation of hits by flow cytometry and western blotting
identified new potential players in ERAD, and linked MHC | to these
as an ERAD substrate. In addition to this screen-based approach,
individual targets of interest were investigated. This led to the
identification of cyclophilin C (cypC) as an ER-localized peptidyl-prolyl
cis-trans isomerase involved in US2 mediated degradation of MHC 1.
Knockdown of cypC increased both surface and total expression of
MHC | in cells expressing US2. This effect was not due to a general
ER unfolded protein response (as measured by XBP-1 splicing), but
more likely a direct effect on US2 itself, since an interaction between
cypC and US2 could be detected. Our results suggest that cypC is
involved early in US2 mediated-degradation of MHC |, and may act to
bridge US2 to other proteins of the ERAD pathway.

W2.09.05
Comparative analysis of DQA1*05/DQB1*02 mRNAs and DQ2
heterodimer expression in relation to antigen presentation

L. Pisapia’, A. Camarca®, P. Barba', S. Picascia®, G. Del Pozzo®, C.
Gianfrani?

YInstitute of Genetics and Biophysics-IGB, Naples, Italy, 2Institute of
Food Sciences-CNR, Avellino, Italy.

HLA is the main genetic risk factor in autoimmunity. The DQ2
heterodimer, coded by DQA*05/DQB*02 alleles, and located in cis
conformation in DR3-DQ2 haplotype, restrict T cell response to gluten
peptides in the great majority of celiac disease-(CD) patients. We
have investigated the correlation between DQA1*05 and DQB1*02
mRNAs and the surface expression of DQ2 in respect to the ability to
present immunodominant gluten peptides to intestinal T cells from CD
patients carrying the DR3-DQ2 haplotype in homozygousity or in
heterozygousity. We first evaluated DQA*05 and DQB1*02 mRNAs
amount by RT-qgPCR in EBV-transformed lymphoblastoid B cells
(EBV-B), obtained by CD patients either DR3/DR3 or DR3/DR1
positive. Then, the surface expression of DQA1*05 and DQA1*01
chains was analysed by specific antibodies and flow cytometry. Our
data showed that mRNAs of these alleles are more abundant
compared to DQA1*01 and DQB1*05. Furthermore, flow cytometry
analysis confirmed a greater surface expression of DQA1*05 respect
to DQA1*01 chain, in agreement with RT-gPCR data. Preliminary
results showed no statistical differences in the T cell activation,
measured as IFNy production, when DR3/3, DR3/5, and DR3/1
positive EBV-B were used to present suboptimal amount of DQ2-glia-
vyl peptide to celiac T cells, thus contrasting the expected T cell
activation on the base of an unbiased combination of the alfa and
beta chains in the APC, i.e: DR3/3 (100% DQ2), DR3/5 (50% DQ2)
DR3/1 (25% DQ2), and DR1/1 (0% DQ2). Our results provide a
molecular basis for the high penetrance of DR3-DQ2 haplotype in
autoimmune diseases.
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W2.09.06
Novel HLA-B27-restricted epitopes from Chlamydia trachomatis
suggest a role of molecular mimicry in reactive arthritis

C. Alvarez-Navarro®, J. Cragnolini*?, H. G. Dos Santos®, E. Barnea®,
A. Admon®, A. Morreale’, J. Lépez de Castro;

!Centro de Biologia Molecular Severo Ochoa (CSIC-UAM), Madrid,
Spain, 2Whitehead Institute for Biomedical Research, Cambridge,
MA, United States, *Faculty of Biology, Technion - Israel Institute of
Technology, Haifa, Israel.

The spondyloarthropathies are a group of rheumatic diseases
strongly associated with HLA-B27, which include ankylosing
spondylitis (AS) and reactive arthritis (ReA). This latter disease can
be triggered by diverse bacteria, Chlamydia trachomatis being among
the most prominent ones. However, its pathogenetic significance,
autoimmune potential, and relevant epitopes are unknown. The
purpose of this study was to directly identify Chlamydia-derived HLA-
B27 ligands processed and presented in vivo, and to examine their
potential as mediators of molecular mimicry. A methodology is
described for studying the endogenous processing and presentation
of chlamydial epitopes, which includes stable transfection of bacterial
proteins and purification of the peptide-MHC complexes from HLA-
B27-positive cells, followed by high-throughput comparative and
targeted peptide sequencing for detecting specific bacterial ligands in
the HLA-B27 peptidome. The use of mass spectrometry techniques
with high resolution and sensitivity allowed us to detect peptides
derived from the bacterial CIpC (CT286), NQRA (CT634) and DNA
primase (C794) proteins, including some recognized by CTL of ReA
patients. These peptides showed high homology to human protein
sequences fulfilling the HLA-B27 binding motif. The DNAP(211-223)
peptide was shown, through molecular dynamics simulation, to adopt
a striking conformational similarity with a self-derived and highly
flexible peptide, B27(309-320). The use of high-resolution and
sensitivity MS techniques provided a major improvement in the
detection of Chlamydia-derived antigens and shed new light about the
pathogenetic role of molecular mimicry in this disease.

W2.10 Autophagy and cell death in the
immune system

1L2.10.01
Understanding symptomatic infections in order to avoid
initiation of autoimmunity

C. Munz;
University of Zurich, Zurich, Switzerland.

Primary infection with the human herpesvirus Epstein Barr virus
(EBV) can result in infectious mononucleosis, a self-limiting disease
caused by massive lymphocyte expansion, which predisposes for the
development of multiple sclerosis. It remains unclear why some
individuals experience this symptomatic primary EBV infection, while
the majority acquires the virus asymptomatically. Using a mouse
model with reconstituted human immune system components, we
could demonstrate that depletion of human natural killer (NK) cells
enhances symptoms of infectious mononucleosis, mainly due to loss
of immune control over lytic EBV infection. Particularly, an early NK
cell differentiation stage expanded after EBV infection and loss of this
particular NK cell subset increased viral load and CD8+ T cell
expansion after infection with wild-type EBV, but not a recombinant
virus, deficient in lytic replication. These data suggest that failure of
innate immune control by human NK cells augments symptomatic
lytic EBV infection, which drives lymphocyte expansion and features
of infectious mononucleosis. Therefore, older EBV negative
individuals with decreased NK cell reactivity against lytic EBV
replication could benefit from vaccination to decrease their risk for
infectious mononucleosis and the associated development of multiple
sclerosis.

1L2.10.02
Regulation of inflammation and cell-death trough interactions of
RHIM-domain protein kinases with caspase-8

D. Wallach', T. Kang? S. Yang®, B. Toth*, A. Rajput?, J. Kim*, A.
Kovalenko®;

'Department of Biological Chemistry, The Weizmann Institute of
Science, Rehovot, Israel, 2Department of Biotechnology, College of
Biomedical and Health Science, Konkuk University, Chungju,
Republic of Korea.

Caspase-8 was discovered as the proximal enzyme in the ‘extrinsic
cell-death pathway’- one of the main mechanisms by which immune
killer cells impose apoptotic cell death. This pathway is restricted by
signaling for activation of NF-kB - transcription factors that also
control inflammatory genes. Cell vulnerability to death induction by
the extrinsic pathway is therefore likely to decrease in association
with induction of inflammation. Conversely, once the extrinsic death
pathway does become activated various proteins that signal for NF-
KB activation are cleaved and thus inactivated, resulting in arrest of
induction of inflammation. The apoptotic process itself restricts
inflammation by safeguarding against release of damage-associated
molecular patterns from the dying cell and by immunosuppressive
effects of apoptotic cell membrane structures. Studies of recent years
revealed that caspase-8 also blocks inflammation by additional
mechanisms. One common denominator to the signaling complexes
mediating the induction of those mechanisms is that they all
encompass the RHIM-domain containing protein kinase RIPK1. Some
also contain the RHIM-domain kinase RIPK3. In all these complexes,
the inhibitory effect of caspase-8 is associated with proteolytic
cleavage of these kinases, which arrests signaling by these
complexes and yields proteolytic fragments of the kinases that may
act as signaling inhibitors. Consistent with these functions of
caspase-8, in several transgenic mice models its deficiency was
found to prompt severe inflammation. Recent advances in elucidating
the mechanisms for the anti-inflammatory function of caspase-8 will
be presented.

W2.10.01
Human and mouse mononuclear phagocytes are the only
leukocyte subset expressing functional death receptors for Trail

C. Belgiovine, M. Liguori, G. Germano, C. Buracchi, A. Mantovani,
P. Allavena;
Humanitas Research Institute, Rozzano, Italy.

It is believed that TRAIL-induced apoptosis spares normal cells and
selectively kills neoplastic cells. In a careful analysis of TRAIL-R
expression in leukocyte subsets we found that monocytes express
discrete levels of signaling TRAIL-Rs (DR4 and DR5) and lack the
non-signaling decoy receptor DcR1. In contrast neutrophils and
lymphocytes predominantly express the decoy receptor and have
very low levels of signaling receptors. Accordingly, TRAIL-ligand
induced the activation of caspase 8 exclusively in monocytes.
Macrophages differentiated in vitro with M-CSF, and in particular M2-
polarized macrophages, were also confirmed to express functional
TRAILRs. The expression of TRAIL receptors is modulated in
monocytes stimulated with selected pro or anti-inflammatory stimuli.
Similar findings were observed in mouse mononuclear phagocytes,
where inflammatory Ly6Chigh blood monocytes were found to
express high DR5, and neutrophils and lymphocytes had low or
negative expression. In murine fibrosarcoma, DR5 expression co-
localized with F4/80+ macrophages and not with Grl+ MDSC or
CD31+ vessels. These results imply that monocytes and
macrophages are selectively susceptible to this killing mechanism. In
several tumor types, the presence of Tumor-Associated Macrophages
(TAM) correlates with poor clinical outcome and resistance to
conventional treatment and targeting of tumor macrophages is
considered a promising therapeutic strategy. The differential
susceptibility of mononuclear phagocytes to TRAIL-induced apoptosis
could be exploited to selectively target monocytes/macrophages in
the tumor micro-environment.
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W2.10.02
Target cell death is necessary for cytotoxic T cell detachment
and serial killing

M. R. Jenkins, J. A. Lopez, J. A. Rudd-Schmidt, I. Voskoboinik, J. A.
Trapani;
PeterMacCallum Cancer Centre, East Melbourne, Australia.

Cytotoxic CD8+ T lymphocytes (CTL) play a critical role in the cell-
mediated immune response against virus-infected and cancerous
cells. Following specific target cell (TC) recognition and formation of
an immune synapse, CTLs release perforin and granzymes and the
TC is destroyed through these synergistic actions. CTL can
sequentially kill several TCs, a process that requires the periodic
breaking of synapses. We can now visualise a functional synapse
and delivery of perforin in real time, using live cell microscopy. For
example, calcium signalling within the CTL and analysis of the
subsequent kinetics and morphological changes associated with TC
death, allows us to define the lethal hit for the first time. We
demonstrate that upon delivery of the lethal hit, TC death is
necessary for CTL to detachment. Therefore, the act of degranulation
itself is not sufficient for a synapse breaking. Synapses formed with
CTL from genetic-modified mice deficient in either perforin or both
granzymes A and B, showed sustained calcium signalling and a
striking delay in target cell detachment. One important consequence
is elevated cytokine production by perforin-null CTL; this may serve
as a model for the clinical manifestation of perforin deficiency in
human patients with FHL2, who succumb to a ‘cytokine storm’
following vial challenge. We conclude that CTL/TC detachment is a
regulated process and is dependent on feedback from the TC
following effector molecule delivery. This study highlights the
importance of a CTL rapidly detaching to facilitate further rounds of
killing, and controlling an efficient and balanced immune response.

W2.10.03
The switch in T cell survival: Cross-regulation between
homeostasis and antigen-induced activation

S. Heinzel, P. Koenen, J. Zhang, A. Strasser, P. Hodgkin;
Walter and Elisa Hall Institute for Medical Research, Parkville,
Australia.

The survival of mature T cells in the periphery is a tightly regulated
process governed by two major processes: homeostasis of naive T
cells mediated by IL-7 and antigen-induced activation. How the
transition between these two states is controlled is not well
understood. Here we investigated the events controlling survival of T
cells shortly after antigen activation before cells enter the proliferative
state. We found that T cell survival is reprogrammed upon TCR-
mediated stimulation by actively inhibiting homeostatic survival
signals while initiating a new, dominant survival program. Activation
through the TCR antagonised IL-7/IL-7R mediated STAT5
phosphorylation and Bcl-2 expression and induced pro-apoptotic
molecules Bim and Bax, while simultaneously promoting survival
through induction of alternative anti-apoptotic Bcl-2 family members
Al and Bcl-xL. Stimulation strength determined the kinetics of the
transition between the survival programs. Calcineurin or MEK
pathway inhibitors prevent the initiation of the new survival program
while permitting the dominant repression of Bcl-2. Thus, in the
presence of these drugs the response to antigen receptor ligation is
cell death. Using calcineurin inhibitors Cyclosporin A or FK506 we
were able to induce antigen specific loss of activated T cells in-vitro
and in-vivo.Our results identify a molecular switch that can serve as
an attractive target for inducing antigen-specific tolerance in treating
autoimmune disease patients and transplant recipients.

W2.10.04
IFN-y induces an autophagy-mediated antimicrobial response
against Mycobacterium leprae in human monocytes

B. J. Silva, P. R. Andrade, T. P. Amadeu, V. Diniz, S. Cérte-Real, V.
C. Valentim, H. Ferreira, J. A. C. Nery, E. N. Sarno, R. O. Pinheiro;
Oswaldo Cruz Institute - FIOCRUZ, Rio de Janeiro, Brazil.

Leprosy is a chronic infectious disease caused by the intracellular
pathogen Mycobacterium leprae (ML). Previous data suggest that the
establishment of different clinical forms is driven by host innate

mechanisms. While in multibacillary (LL) patients there are highly
infected macrophages, in paucibacillary (BT) rare or few bacilli are
found. In the present study we evaluated the role of autophagy in the
immune response to ML. Ultrastructural analysis showed a higher
number of autophagosomes in isolated skin lesion cells from BT
patients compared to LL patients. The increase of LC3-Il expression
observed in skin biopsies from BT patients was associated with
higher gene expression of cathelicidin and B-defensin 2. Previous
studies have demonstrated that IFN-y induces autophagy in human
monocytes and that the levels of IFN-y were significantly raised in BT
patients when compared to LL. Here, we demonstrated that IFN-y
treatment in ML-stimulated THP-1 cells decreased the interaction of
the bacilli with the host cell and increased LC3-l1l and Atg3
expression. There was an increase on LC3-Il expression in BT
macrophages when compared to LL, in the presence or absence of
IFN-y. IFN-y treatment promotes ML/LC3-II co-localization in THP-1
macrophages and leads to increased levels of IL-15 in the culture
supernatants. The pre-treatment with wortmannin or 3-MA was able
to reduce IFN-y-induced LC3-II expression and led to decreased IL-
15 levels after stimulation with IFN-y and ML. These data indicate that
IFN-y induces IL-15 in ML-stimulated macrophages, which
contributes to increase the microbicidal activity in host cells by
autophagy induction.

W2.10.05
p53 contributes to T cell homeostasis through the induction of
pro-apoptotic SAP

H. S. Madapura?, D. Salamon®, K. G. Wiman?, S. Lain, G. Klein®, E.
Klein®, N. Nagy™;

'Dept. of Microbiology, Tumor and Cell Biology (MTC), Karolinska
Institutet, Stockholm, Sweden, 2Dept. of Oncology-Pathology (CCK),
Karolinska Institutet, Stockholm, Sweden.

Lack of functional SAP protein, due to gene deletion or mutation, is
the cause of X-linked lymphoproliferative disease (XLP),
characterized by functionally impaired T and NK cells and a high risk
of lymphoma development. We have demonstrated earlier that SAP
has a pro-apoptotic function in T and B cells. Deficiency of this
function might contribute to the pathogenesis of XLP. We have also
shown that SAP is a target of p53 in B cell lines. In the present study,
we show that activated primary T cells express p53, which induces
SAP expression. p53 is functional as a transcription factor in activated
T cells and induces the expression of p21, PUMA and MDM2. PARP
cleavage in the late phase of activation indicates that T cells
expressing high levels of SAP undergo apoptosis. Modifying p53
levels using Nutlin-3, which specifically dissociates the MDM2-p53
interaction, was sufficient to upregulate SAP expression, indicating
that SAP is a target of p53 in T cells. We also demonstrated p53’s
role as a transcription factor for SAP in activated T cells by ChIP
assays. Our result suggests that p53 contributes to T cell
homeostasis through the induction of the pro-apoptotic SAP. The
involvement of p53 and SAP in activation induced T cell death (AICD)
is poorly understood. High levels of p53 and SAP is necessary for the
activation-induced cell death that is pivotal in termination of the T cell
response.

W2.10.06

Autophagy facilitates TLR4,3-triggered migration and invasion of
lung cancer cells by promoting chemokine and IL-6 production
through maintaining TRAF6 ubiquitination

Z. Zhan', X. Zhang? H. Fan', Z. Liu®;

'Research Center for Translational Medicine £ Institute of heart
failure; Shanghai East Hospit, Shanghai, China, 2School of Medicine
and Public Health; University of Newcastle, NSW, Australia.

Toll-like receptors (TLRs) expressed in cancer cells have been shown
to function in tumor progression and immune escape. Autophagy is
also known to exert effects on cancer cell survival and development
under stress condition. However, the link between TLR signaling and
autophagy as well as its role in tumor invasion remain largely
undefined. Here we report that TLR4 and TLR3 both induced
autophagy through TRIF adaptor, which promote migration and
invasion of lung cancer cells by maintaining TLR4,3-triggered TRAF6




ubiquitination and TAK1 activation. Autophagy appeared essential for
TLR4,3-induced production of chemokines and immunosuppressive
factors including MCP-1, MIP-3a, IL-6, VEGF and MMP-2, in that
inhibition of autophagy abolished release of these cytokines and the
increased migration and invasion of lung cancer cells which mostly
related to roles of these cytokines. Together with that IL-6 blockade
significantly decreased the TLR4,3-induced release of VEGF and
MMP-2, this seemed that IL-6 production was critical for enhanced
invasion of lung cancer cells triggered by TLR4,3-induced autophagy.
Strikingly, autophagy maintained TLR4, 3-triggered TRAF6
ubiquitination and TAK1 activation, which resulted in the enhanced
activation of MAPK and NF-kB signaling, and inhibitor of MAPK and
NF-kB signaling reversed the increased production of IL-6. The effect
of autophagy on TLR4, 3-triggered activation of MAPK and NF-kB
signaling were confirmed with siRNA knockdown of Atg5. Therefore,
our study demonstrates that autophagy-dependent production of
chemokines and IL-6 as a consequence of TRAF6 ubiquitination and
downstream signaling activation are essential for TLR-triggered
migration and invasion in lung

cancer cells.

W2.12 Signalling in immune cells

1L2.12.01
T-cell signaling via adaptor regulation of the nuclear pore
complex (NPC)

C. E. Rudd;
University of Cambridge, Cambridge, United Kingdom.

T cell activation is mediated by a complex array of intracellular
signaling events that lead to transcription and effector functions. In
addition to the CD4- and CD8-p56Ick complexes and their initiation of
the tyrosine phosphorylation cascade in T-cells involving ZAP-70,
recent studies have identified adaptor proteins that integrate
responses. Several of these such as LAT (Linker for the activation of
T-cells) and SLP-76 (SH2 domain containing leukocyte protein of
76kDa) regulate calcium mobilization, while others such as ADAP
(adhesion- and degranulation-promoting adapter protein) and SKAP1
(Src kinase-associated phosphoprotein 1) account of integrin
adhesion of T-cells. SKAP1 binds to the Rapl binding protein to
ensure membrane localization and interaction with LFA-1 cytoplasmic
tail. This pathway regulates both the activation of integrins as well as
the 'stop’ signal needed for T-cell interaction with dendritic cells. The
talk will outline recent new findings on the role of adaptors in motility
as well as in the modulation of nuclear pore complex (NPC) mediated
transport by binding and regulation of exchange factor RanGAP.

W2.12.01
GRAIL targets CDC37 to maintain CD4 T cell unresponsiveness

C. C. Whiting, D. Gomez-Martin, J. M. Schartner, L. Su, C. Fathman;
Stanford University, palo alto, CA, United States.

GRAIL (gene related to anergy in lymphocytes, also known as
RNF128), an ubiquitin-protein ligase (E3), plays a central role in CD4
T cell unresponsiveness. We recently demonstrated that GRAIL is
expressed in resting CD4 T cells as well as in anergic CD4 T cells
suggesting that GRAIL might hold CD4 T cells in cell cycle arrest.
Applying a novel E3 substrate screen we developed, we identified
cdc37 (a G1l-specific cyclin) as a potential target of GRAIL.
Specifically, CDC37 can be ubiquitinated by GRAIL. CDC37 interacts
with GRAIL in a co-immunoprecipitation assay and confocal
microscopy shows both proteins co-localize predominantly in Rab7+
endosomes. Additional studies demonstrate that induced GRAIL
expression leads to diminished CDC7 expression. Inversely, primary
T cells lacking GRAIL have higher levels of CDC37 compared to
wildtype T cells under resting as well as with TCR stimulation. These
data together suggest that GRAIL ubiquinates and targets CDC37 for
degradation and thus, maintains CD4 T cells in G1/S interphase
arrest. This is consistent with published data demonstrating that
GRAIL knock out T cells are hyperproliferative compared to wild-type
T cells upon TCR engagement. Results from these studies highlight a

role for CDC37 in GRAIL-mediated cell cycle regulation and CD4 T
cell proliferation.

W2.12.02
TRAF6 regulates TCR signaling via interaction with and
modification of LAT adapter

J. Xie', J. Liang®, L. Diao", A. Altman?, Y. Li*;
Sun Yat-sen University, Guangzhou, China, ?La Jolla Institute for
Allergy and Immunology, San Diego, CA, United States.

TNF receptor-associated factor 6 (TRAF6) is an essential ubiquitin E3
ligase in immune responses, but its function in adaptive immunity is
not well understood. Here we show that TRAF6 is recruited to the
peripheral ring of the T cell immunological synapse in Jurkat T cells or
human primary CD4" T cells conjugated with SEE-pulsed B cells. This
recruitment depends on TRAF6 interacting with linker for activation of
T cells (LAT) via its TRAF domain. Although LAT was indispensable
for TCR/CD28-induced TRAF6 ubiquitination and its ligase activity,
RNA interference-induced TRAF6 knockdown in T cells decreased
TCR/CD28-induced LAT ubiquitination, tyrosine-phosphorylation and
association with tyrosine kinase ZAP70. Overexpression of TRAF6 or
its catalytically inactive form C70A promoted and decreased,
respectively, LAT tyrosine phosphorylation upon stimulation.
Moreover, LAT was ubiquitinated at Lysine-88 by TRAF6 via K63-
linked chain. In addition, TRAF6 was required for and synergized with
LAT to promote the TCR/CD28-induced activation of NFAT. These
results reveal a novel function and mechanism of TRAF6 action in the
TCR-LAT signaling pathway distinct from its role in TCR-induced NF-
KB activation, indicate LAT also play an adapter role in TCR/CD28-
induced activation of TRAF6.

W2.12.03
TNF reverse signaling induces translocation of CKIP-1

E. Duda’, K. Juhasz®, A. Zvara®, Z. Balogi®, A. Sonnleitner?, A.
Borsodi*;

YInst. Medical Biology, Szeged, Hungary, Center for Advanced
Bioanalysis GmbH, Linz, Austria, *Biological Research Center,
Szeged, Hungary, “BioTargeting Ltd., Szeged, Hungary.

When the transmembrane form of tumor necrosis factor (MTNF)
interacts with its cognate receptors or agonistic antibodies signaling
pathways are activated in the ligand expressing cells. This "reverse
signaling" appears to be a fine-tuning control mechanism in the
immune response. We have shown that ligation of mTNF leads to
nuclear translocation of the N-terminal cytoplasmic fragment (Nterm)
of TNF. We found that over-expression of Nterm is enough to elicit
the reverse signal. Using the cytoplasmic domain of TNF as bait in a
Y2H system TNF-interacting protein(TIP)/casein kinase-2 interacting
protein-1 (CKIP-1) was identified. We found that CKIP-1 expression
was elevated upon LPS challenge in THP-1 monocytes. Over-
expression of CKIP-1 triggered activation of THP-1 cells and up-
regulated the human TNF promoter, especially when co-expressed
with c-Jun in HEK293 cells. TNF reverse signaling induced the
translocation of CKIP-1 from the plasma membrane to intracellular
compartments in THP-1 cells. Expression of the Nterm of mTNF also
elicited the re-localization of CKIP-1 in HEK293 cells. CKIP-1-
triggered activation of THP-1 cells was antagonized by TNF reverse
signaling. Similarly, the presence of the Nterm of mTNF inhibited
CKIP-1 mediated TNF promoter activation in HEK293 cells. Reverse
signaling in THP-1 monocytes and expression of the Nterm of mTNF
in HEK293 cells induced apoptosis that could be prevented by over-
expression of CKIP-1. Our findings demonstrate that CKIP-1 activates
pro-inflammatory pathways and interferes with TNF reverse signaling-
induced apoptosis, while reverse signaling blocks CKIP-1-induced
activation of the TNF promoter in human monocytes.
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W2.12.04
Pl 3-kinase sub-pathways in lymphocyte activation: regulation
and functions of phosphatidylinositol (3,4)-bisphosphate

A. Marshall, N. Jayachandran, H. Li, |. Landego, S. Pauls, S. Hou;
University of Manitoba, Winnipeg, MB, Canada.

Activation of PI3-kinase enzymes is essential for lymphocyte
development and function. Active PI3Ks generate several types of D3
phosphoinositides (PI), including PI(3,4,5)P3 and PI(3,4)P2. These
Pls are under distinct regulation by Pl phosphatases, have distinct
protein binding partners and distinct functions in cell biology. We are
assessing the regulation of the PI(3,4)P2 sub-pathway via
phosphatases SHIP1 and INPP4A, as well as the functions of
PI(3,4)P2-binding proteins TAPP1, TAPP2, Bam32/DAPP1 and
lamellipodin. Function of TAndem PH domain containing Proteins
(TAPPs) have been assessed using knock-in mutant mice in which
both TAPP1 and TAPP2 are uncoupled from PI(3,4)P2. We found
that these TAPP Kl mice exhibit elevated serum antibody levels and
also develop autoantibodies and kidney pathology resembling that of
lupus. TAPP KI B cells show increased responses to BCR stimulation
associated with elevated Akt activation. TAPP KI mice show evidence
of chronic lymphocyte activation in vivo and generated elevated
germinal center (GC) responses upon immunization. We hypothesize
that TAPP adaptor binding to PI(3,4)P2 contributes a novel regulatory
mechanism controlling B cell activation. We further find that PI(3,4)P2
can positively contributes to some B cell functions, particularly
migratory responses to chemokine stimulation. We found that
selective degradation of PI(3,4)P2 by INPP4A impairs B cell migration
and have implicated PI(3,4)P2-binding proteins TAPP2 and
lamellipodin as important regulators of lymphocyte migration.
Together these results indicate that distinct Pl pathways activated by
PI3K contribute to different aspects of B cell activation.

Funding provided by the Canadian Institutes of Health Research and
the Canadian Cancer Society.

W2.12.05
Interleukin-7 signaling is motorized in human CD4 T-cells

B. Tamarit™?, F. Bugault’, A. Pillet*?, V. Lavergne®, P. Bochet"?, J.
Théze!, T. Rose’;

YInstitut Pasteur, Paris, France, “Université Pierre et Marie Curie,
Paris, France, >*CNRS UMR3525, Paris, France.

Interleukin(IL)-7 is the main homeostatic regulator of CD4 T-
lymphocytes (helper) at both central and peripheral levels. Upon
activation by IL-7, several signalling pathways, mainly Jak/STAT,
PI3K/Akt and MAPK, induce the expression of genes involved in T-
cell differentiation, activation and proliferation. We have analyzed the
early events of CD4 T-cell activation by IL-7. We have shown that IL-
7 in the first few minutes induces the formation of cholesterol-
enriched membrane microdomains that compartmentalize its
activated receptor and initiate its anchoring to the cytoskeleton
supporting the formation of the signalosome on the IL-7-receptor
cytoplasmic-domains.

We describe by stimulated emission depletion (STED) microscopy,
the key roles played by membrane microdomains and cytoskeleton
transient organization in the IL-7-regulated Jak/STAT signalling
pathway. We image phospho-STAT5 and cytoskeleton components
along IL-7-activation kinetics using appropriate inhibitors. Lipid raft
inhibitors delay and reduce IL-7-induced Jakl and Jak3
phosphorylation. Drug-induced disassembly of cytoskeleton inhibits
phospho-STAT5 formation, transport and translocation into the
nucleus that controls the transcription of genes involved in T-cell
activation and proliferation.

We fit together the results of these quantitative analyses and propose
the following mechanism: activated IL-7-receptors embedded in
membrane microdomains induce actin-microfilament meshwork
formation, anchoring microtubules that grow radially from rafted
receptors to the nuclear membrane. STAT5 phosphorylated by
signalosomes are loaded on kinesins and glide along the
microtubules across the cytoplasm to reach the nucleus two minutes
after IL-7-stimulation. Radial microtubules disappear 15 minutes later
while transversal microtubules, independent of phospho-STAT5
transport, begin to bud from the microtubule-organization-center.
Tamarit et al. 2013 JBiolChem 288(15).

W2.12.06

Molecular profiling of LFA-1 signalling in T-cells identifies novel
genomic signatures implicated in Thl, Th17 and iTreg
polarization

N. K. Verma®, E. Dempsey*, S. P. Barry®, A. Davies’, A. Long*, P. G.
Fallon', Y. Volkov*, D. Kelleher?;

Trinity College Dublin, Dublin, Ireland, 2Imperial College London,
London, United Kingdom.

Background: T-cell expression of functional phenotypes is dependent
on a range of interacting signals. Here we demonstrate molecular
mechanisms by which LFA-1-mediated signalling associated with
lymphocyte migration modulates T-cell differentiation into Thl, Th17
oriTreg.

Methods: Primary human or mouse T-cells were stimulated via LFA-1
by incubating on immobilised recombinant ICAM-1. Affymetrix
GeneChip® microarrays and Ingenuity Pathway Analysis were
performed. Biochemical and imaging techniques including real-time
PCR, Western-blotting, ELISA, siRNA-mediated gene silencing,
confocal microscopy and High Content Analysis were utilised.
Results: Molecular profiling of LFA-1-stimulated T-cells identified
genomic signatures defining both Notch and TGF-B signalling
pathways. We further demonstrate that LFA-1/ICAM-1 interaction
activates Notch signalling by nuclear translocation of its cleaved
intracellular domain and up-regulation of target genes Heyl and
Hesl. This interaction also up-regulates a subset of molecules
associated with reduced TGF-B responsiveness, including Smad?,
Smurf2 and Ski. The increased expression of these molecules in T-
cells significantly attenuates TGF-B-mediated phosphorylation of
Smad2 and/or suppression of IL-2 secretion. While LFA-1/ICAM-1
favours Notch-dependent Thet+ Th1 polarization, LFA-1-stimulated T-
cells are refractory to TGF-B-mediated induction of Foxp3+ iTreg or
RORyt+ Th17 differentiation. Pre-treatment of T-cells with blocking
anti-LFA-1 antibody, specific inhibitors or siRNA against identified
genes substantially antagonises LFA-1/ICAM-1-mediated effects on
functional phenotypes and restores their TGF- sensitivity.
Conclusion: This study establishes a crucial role of LFA-1-mediated
signalling in immunoregulation concurrent with lymphocyte maotility,
involving both Notch and TGF-B pathways. Our findings suggest a
rational basis for novel selective and “tunable” therapeutic
approaches aimed to modulate immune functions in inflammatory
diseases.

W3.01 Lymphoid organogenesis and
lineage commitment

I1L3.01.01

TNF and both soluble and membrane-bound lymphotoxins have
distinct functions in GALT organogenesis and in intestinal
immunity

A. A. Kruglov*?, S. A. Nedospasov'??,

'German Rheumatism Research Center, a Leibniz Institute, Berlin,
Germany, 2Lomonosov Moscow State University, Moscow, Russian
Federation, *Engelhardt Institute of Molecular Biology, Russian
Academy of Sciences, Moscow, Russian Federation.

TNF and lymphotoxin are known to be involved both in the
development and in the maintenance of Iymphoid organs’
microstructure, and various cellular sources of these cytokines may
contribute to these functions. In this study we addressed distinct
contributions of TNF, membrane-bound LTalB2 and soluble LTa3
produced by RORyt+ innate lymphoid cells (ILC) in the intestinal
immune system. We generated novel mice with cell type-restricted
ablation of TNF, LTB and LTa in RORyt+ cells and found that ILC-
derived TNF and both types of LT are distinctly required for GALT
development. Furthermore, we found that ILC-derived soluble LTa3,
but not TNF or heterotrimeric LTalf32, is critical for IgA induction in
the lamina propria. There appears to exist two distinct mechanisms of
IgA induction by ILC: a T-cell-independent pathway that is critically
dependent on ILC-derived LTalP2 expression and a novel T cell-
dependent pathway that relies on a non-redundant function of sLTa3
produced by ILC. Finally, ILC-derived sLTa3 is important for control of
microbiota composition.
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W3.01.01

The layered immune system: adult hematopoietic stem cells
cannot fully reconstitute all of the functionally distinct immune
cell subsets

E. E. B. Ghosn', R. Yamamoto?, S. Hamanaka®, Y. Yang', L.
Herzenberg®, H. Nakauchi’, L. Herzenberg®;

'Stanford University, School of Medicine, Stanford, CA, United States,
University of Tokyo, Institute of Medical Science, Tokyo, Japan,
3University of Tokyo, Institute of Medical Science, ERATO, Tokyo,
Japan, “University of Tokyo, Institute of Medical Science, ERATO,
Stanford, Japan.

The mammalian immune system develops progressively during
ontogeny. In both mice and humans, the types of immune cells that
develop in fetuses/neonates differ from those that develop in
adulthood. Among lymphocytes, B-1, y8T, and iNKT cells are the
earliest to emerge and persist at low frequencies thereafter. In
contrast, B-2, marginal zone B (MZB) and afT cell emerge later but
rapidly rise to predominance in adults. The accepted dogma has been
that a single hematopoietic stem cell (HSC) from either neonatal or
adult bone marrow (BM) can give rise to all of these developmentally
distinct immune cell subsets.

However, in studies here, we finally demonstrate that individual HSC
sorted from adult BM and transferred to lethally irradiated recipients
clearly gives rise to B-2, MZB and B-1b but does not detectably
reconstitute B-la. These findings place B-la in a separate lineage
derived from HSC that are rare or missing in adults. In addition, we
surprisingly show that HSC harvested from fetal/neonatal BM similarly
fail to fully reconstitute B-1a in adoptive recipients, while E12 yolk sac
cells fully reconstitute all B cell subsets.

In conclusion, we have now demonstrated that certain lymphocytes
can originate from an unsuspected developmental pathway that is
independent of both neonatal and adult BM HSC. This finding is
poised to introduce dramatic changes into the current understanding
of the developmental landscape of the immune system, and to impact
human regenerative therapies in which HSC are used to restore
hematopoiesis.

W3.01.02

Deletion of the atypical chemokine receptor CCX-CKR alters
thymic stroma, impairs thymocyte development and promotes
autoimmunity.

S. R. McColl*, M. Bunting®, N. Seach?, M. Hammett?, D. L. Asquith®,
H. Korner*, R. L. Boyd?, R. J. B. Nibbs®, 1. Comerford™";

The University of Adelaide, Adelaide, Australia, 2Monash University,
Clayton, Australia, *University of Glasgow, Glasgow, United Kingdom,
“The University of Tasmania, Hobart, Australia.

The atypical chemokine receptor CCX-CKR regulates bioavailability
of CCL19, CCL21 and CCL25, homeostatic chemokines that play
crucial roles in thymic lymphopoiesis. Deletion of CCX-CKR results in
accelerated experimental autoimmunity induced by immunization.
Here we show that CCX-CKR-deletion also increases incidence of a
spontaneous Sjogren’'s syndrome-like pathology, characterised by
lymphocytic infiltrates in salivary glands and liver of CCX-CKR-/-
mice, suggestive of a defect in self-tolerance when CCX-CKR is
deleted. This prompted detailed examination of the thymus in CCX-
CKR-/- mice. Negatively selected mature SP cells were less abundant
in CCX-CKR-/- thymi, yet expansion of both DP and immature SP
cells was apparent. Deletion of CCX-CKR also profoundly reduced
frequencies of DN3 thymocyte precursors and caused DN2 cells to
accumulate within the medulla. These effects are likely driven by
alterations in thymic stroma as CCX-CKR-/- mice have impaired
expansion of cTECs, the cell population that expresses the highest
level of CCX-CKR in the thymus. A profound decrease in CCL25
within the thymic cortex was observed in CCX-CKR-/- thymi, likely
accounting for their defects in thymocyte distribution and frequency.
These findings identify a novel role for CCX-CKR in regulating cTEC
expansion, which promotes optimal thymocyte development and
selection important for self-tolerant adaptive immunity.

W3.01.03
Identification of thymic epithelial stem cells ensuring lifelong
central T-cell tolerance

M. Sekai"?, Y. Hamazaki', N. Minato™?;

'Department of Immunology and Cell Biology, Graduate School of
Medicine, Kyoto University, Kyoto, Japan, “Department of
Immunology and Cell Biology, Graduate School of Biostudies, Kyoto
University, Kyoto, Japan.

The thymus consists of two distinct compartments, the cortex and the
medulla, each containing functionally different thymic epithelial cells
(cTECs and mTECs). mTECs are crucial for establishing
immunological self-tolerance by promiscuous expression of tissue-
specific self antigens (TSASs) in part via Autoimmune regulator (Aire).
mTECs show high turnover rate, promoting cross-presentation of the
TSAs by dendritic cells and effective deletion of autoreactive T cells.
However, the mechanism for sustaining regeneration of functional
mTECs to ensure lifelong T-cell self-tolerance remains unknown.
Here we demonstrate that self-renewing mTEC stem cells capable of
sustaining a functional thymic medulla throughout postnatal life are
generated during early embryonic stage. Implantation of purified wild
type embryonic Claudin-3,4" mTEC progenitor fraction into aly/aly
thymic microenvironment completely restored thymic medulla
including Aire® mTECs and suppressed the autoimmune
manifestation for nearly life-long. A SSEA-1" fraction within the
embryonic Claudin-3,4" mTEC progenitor population contained self-
renewable clonogenic TECs in culture, which could specifically
regenerate mature mTECs in vivo. While the mTEC stem cell activity
was markedly diminished after birth in concordance with physiological
thymic involution in normal mice, it was sustained at high levels in
adult RAG2™ mice. Our results demonstrate that life-long central T
cell tolerance is ensured by the stem cells specified for a mTEC
lineage, albeit the stem cell activity is declined postnatally under
robust T cell development in the thymus. These findings provide an
important clue for developing strategies for maintaining TEC stem
cells and cell-based therapies against autoimmunity related to thymic
dysfunction in diseases and aging.

W3.01.04

Dissecting the cellular and molecular requirement for
Lymphotoxin in orchestrating B cell accumulation in ectopic
follicle like structures in arodent model of Multiple Sclerosis

N. Pikor, G. Galicia, D. Ng, J. Gommerman;
University of Toronto; Department of Immunology, Toronto, ON,
Canada.

Multiple Sclerosis (MS) is a T cell dominated inflammatory disease of
the central nervous system (CNS). Nevertheless, recent studies have
implicated B cells as disease modifiers, including B cell depletion
studies and the correlation of B cell rich, meningeal follicle like
structures (FLS) with increased CNS neuropathology. While ectopic
FLS are common to many chronic inflammatory diseases, the cellular
and molecular instigators supporting FLS in the CNS remain unclear.
Preliminary studies in the rodent model of MS, Experimental
Autoimmune Encephalomyelitis (EAE) have implicated the Tumor
Necrosis Factor family member Lymphotoxin (LT) in FLS formation,
complementary to its role in orchestrating the architecture of
secondary lymphoid organs. In this study we use the SJL model of
EAE to evaluate the requirement of B cells and LT signaling as
drivers of meningeal FLS in CNS inflammation. First, using a B cell
depletion strategy we determined that despite their abundance in the
follicles, meningeal FLS can form in the absence of B cells. Next, we
used a combination of pharmacological and genetic approaches to
dissected the requirement of LT on different cell populations to
support FLS formation in the CNS. We consistently observed a
pronounced decrease in B cell accumulation within the FLS as well as
less compact morphology of meningeal follicles, dependent on LT
receptor expression by a non-hematopoeitic cell population. Taken
together these results shed light on the cellular requirements of
lymphotoxin signaling in supporting meningeal FLS in a model of
CNS autoimmunity.
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W3.01.05
Pbx1 restrains myeloid maturation while preserving lymphoid
potential in hematopoietic progenitors

F. Ficara™? L. Crisafulli*?, C. Lin®, M. lwasaki®, L. Zammataro®, M. L.
Cleary?,

Y1stituto di Ricerca Genetica e Biomedica, Consiglio Nazionale delle
Ricerche, Milan, Italy, ZHumanitas Clinical and Research Center,
Rozzano (M), Italy, *Stanford University School of Medicine,
Stanford, CA, United States, “Center for Genomics Science@SEMM,
Istituto Italiano di Tecnologia, Milan, Italy.

The capacity of the immune system to promptly respond to peripheral
demands relies on adequate pools of progenitors able to transiently
proliferate and differentiate in a regulated manner. However, little is
known about factors that may restrain progenitor maturation to
maintain their reservoirs. In addition to a profound defect in
hematopoietic stem cell (HSC) self-renewal, conditional knockout
mice for the Pbx1 proto-oncogene have a significant reduction in
lineage-restricted progenitors, as well as aberrant size, cell number
and microscopic structure of thymus and spleen. Through analysis of
purified  progenitor proliferation, differentiation capacity and
transcriptional profiling, we demonstrate that Pbx1l regulates the
lineage-specific output of multipotent and oligopotent progenitors. In
the absence of Pbx1 multipotent progenitor (MPP), including
lymphoid-primed multipotent progenitors (LMPPs), and common
myeloid progenitor (CMP) pools are reduced due to aberrantly rapid
myeloid maturation. This is associated with premature expression of
myeloid differentiation genes and decreased maintenance of proto-
oncogene transcriptional pathways including reduced expression of
Meisl, a Pbx1l dimerization partner, and its subordinate
transcriptional program. Conversely, Pbx1 maintains lymphoid
differentiation potential of LMPPs and common lymphoid progenitors
(CLPs), whose reduction in the absence of Pbx1 is associated with a
defect in lymphoid priming that is also present in CMPs, which
persistently express lymphoid and HSC genes underlying a
previously unappreciated lineage promiscuity that is maintained by
Pbx1l. These results demonstrate a role for Pbx1l in restraining
myeloid maturation while maintaining lymphoid potential to
appropriately regulate progenitor reservoirs.

W3.01.06
Survivin inhibition disturbs Bcl-6 and Blimp-1 control of
lymphocyte differentiation

M. Bokarewa, S. Andersson, M. N. Svensson, M. Erlandsson, I.
Jonsson, K. M. Andersson;
University of Géteborg, Géteborg, Sweden.

Survivin is a proto-oncogene and an inhibitor of apoptosis regulating
cell division. In normal tissue survivin is critical for development of
CD34+ stem cells and for beta-selection of early T cells. In the
present study we assessed if inhibition of survivin affects antigen-
induced maturation of T cells.

Survivin transcription was inhibited by shRNA-lentiviral construct
(shSurv, 10"6-10"7 particles /mouse) provided as a single injection
on the day of immunization. This resulted in significant survivin
inhibition within T and B populations of bone marrow and spleen
compared to mice received non-targeting construct (ShNT).

Survivin inhibition was inversely correlated to an increase of
transcription repressors Bcl-6 and Blimp-1. In consistence with
overexpression of Blimp-1, shSurv mice had low levels of IL-2,
suppressed proliferation response and increased populations of the
effector (CD62I-CD44hi) CD4+ and CD8+ cells, followed by high IL-6
production. shSurv mice had increased populations of Tregs
(CD4+Foxp3+) and Th2 cells supported by high mRNA of Foxp3 and
GATAZ3, and high release of IL-10 and IL-4.

shSurv mice had small CXCR5+CD4+ and CXCR5+B220+
populations, suggesting insufficient Bcl-6 and poor Tfh development
despite high expression of IL-21. Bcl-6 was sufficient to suppress
production of TNFa, IFNy, and IL-17A and to impair development of
Th1, and Th17 subsets.

In conclusion, Survivin expression is an essential modulator of
lineage commitments. Inhibition of survivin favours Blimp-1-driven
development of Tregs and Th2 cells and impairs formation of Tth.

W3.02 Role of the stroma in innate and
adaptive immunity

IL3.02.01
Role of Lymph node structure in adaptive immunity to influenza
virus

M. C. Woodruff?, C. H. Herndon®, S. S. Turley®*, M. C. Carroll**?
'Boston Children's Hospital, PCMM, Boston, MA, United States,
Graduate Program in Immunology, Harvard Medical School, Boston,
MA, United States, *Dana Farber Cancer Institute, Boston, MA,
United States, “Harvard Medical School, Department of Microbiology
and Immunobiology, Boston, MA, United States, *Harvard Medical
School, Department of Pediatrics, Boston, MA, United States.

In order to understand the dynamics of localization and uptake of an
influenza vaccine within skin draining LNs, we have used a murine
model in which mice are injected sub-cutaneously with fluorescent-
labeled UV-inactive influenza virus (recombinant strain PR8 bearing
the OT-Il epitope). Combining two-photon live imaging with three-
dimensional (3 -D) reconstruction of draining lymph nodes, viral
particles were tracked within the afferent lymphatics over the first six
hours. Results identified labeled virus resolving in medullary
projections within inter-follicular regions (IFRs). These specialized
sites, which are located adjacent to B cell follicles, are marked by a
transition of sinus lining macrophages from sub-capsular
macrophages to medullary macrophages. Further, 3-D analysis over
a 6-12 hour period of LN isolated from immunized mice revealed
large scale repositioning of the LN resident DC (LNDC) to the IFR.
With a slightly delayed kinetics, viral specific CD4+ T cells are
identified within IFRs where they make direct contact with LNDC and
viral antigen. Strikingly, viral specific (but not naive) CD4+ T cells
express activation markers CD69 and CXCR3 and develop a Th 1
phenotype prior to skin draining DC arrival.

Together, we believe that these data elucidate the importance of LN
structure and the localization of lymph borne viral antigen to the
specialized IFR in the development of effective humoral immunity to
influenza vaccination.

NIH Support: 5 T32 Al 7529-15 (MW); NIH P01 Al078897 (MCC)

1L3.02.02
Stroma-derived Hyaluronan induces CD44-dependent apoptosis
in diabetic insulin-secreting cells

D. Naor', N. Assayag-Asherie?, E. A. Turley®, I. Raz*;

*Hebrew University, Faculty of Medicine, Jerusalem, Israel, The
Hebrew University, Faculty of Medicine, Jerusalem, Israel, *London
Region Cancer Center ,Canada, London, ON, Canada, “Hadassah
University Hospital ,Israel, Jerusalem, Israel.

We showed that the development of type 1 diabetes (T1D) in NOD
mice is highly dependent on interaction between cell surface CD44
and its ligand hyaluronic acid (HA) (Proc. Natl. Acad. Sci. USA. 97,
285- 290,2000) generated by pancreatic islet stromal cells. Yet, the
mechanism of action underlined this finding has not been elucidated.
Here we show that the balance between CD44-dependent low
mobility of inflammatory cells and CD44-dependent high susceptibility
of insulin-secreting B cells to apoptosis dictates the activity of T1D in
NOD mice. The reduced mobility of wild type (WT; CD44") diabetic
inflammatory cells has been proven by the low rates of their in vivo
islet invasion and in vitro cell migration, when compared with the
CD44-deficient phenotype, indicating that the WT cells are firmly
adhere to the HA substrate. This anti-diabetic effect is counter-
balanced by the susceptibility of WT (but not CD44-null) insulin-
secreting B cells to the autoimmune attack. The relative resistance of
CD44-deficient B cells to pro-inflammatory cytokine attack in vitro or
autoimmune attack in vivo has been evident by the decrease of their
inducible nitric oxide (NO) synthase (iNOS) and caspase-3 signals, as
well as by decline of their NO release and increase in glucose-
stimulation insulin secretion, when compared with the WT phenotype.
Hence, the balance between the reduced mobility of CD44-positive
inflammatory cells and the enhanced susceptibility of 8 cells to
programmed cell death dictates whether the mouse is diabetic or free
of diabetes.
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W3.02.01
Endocytosis and recycling of immune complexes by follicular
dendritic cells enhances B cell binding and activation

B. A. Heesters™? P. Chatterjee?, Y. Kim*, S. F. Gonzalez®, M. P.
Kuligowski®, T. Kirchhausen®, M. C. Carroll*;

'Harvard Medical School, Boston, MA, United States, *Utrecht
University, Utrecht, Netherlands, “Institute for Research in
Biomedicine, Bellinzona, Switzerland, “Centenary Institute of Cancer
Research and Cell Biology, Newtown, Australia.

Follicular dendritic cells, which are stromal derived, are centrally
located within B cell follicles of secondary lymphoid tissues, including
the spleen and lymph nodes. Here they are a major reservoir for
antigen that is essential for formation of germinal centers, the site
where memory and effector B cells differentiate. A long-standing
question is how the follicular dendritic cells retain antigen in its native
form for extensive periods and how they display it to specific B cells.
We find that follicular dendritic cells take-up complement-coated
immune complexes directly from non-cognate B cells via complement
receptors (CD21/CD35) and rapidly internalize them by an actin
dependent pathway. Immune complexes are retained intact within a
cycling compartment and are displayed periodically on the cell
surface where they are accessible to antigen-specific B cells. After
antigen-acquisition these cognate B cells are activated, as expected.
Thus, internalization of immune complexes into a non- degradative
compartment and periodic cycling of the intact immune complex to
the cell surface would explain the long standing question how
antigens are retained for extensive periods of time and made
available to B cells.

W3.02.02
Dynamics of plasma cell survival niches in the bone marrow

S. Zehentmeier', K. Roth*, ©. Sercan’, H. Chang®, Z. Cseresnyes®, R.
Niesner', A. Radbruch?, A. E. Hauser?;

'Deutsches Rheumaforschungszentrum, Berlin, Germany, *Charité
Universitatsmedizin, Berlin, Germany.

The maintenance of long-lived bone marrow PC is guaranteed by a
special bone marrow microenvironment termed survival niche. This
niche consists of stromal components as well as hematopoietic cells
(e.g. eosinophils), which have been reported to secrete plasma cell
survival factors such as APRIL and IL-6.

We have investigated the dynamics of reticular stroma cells and bone
marrow eosinophils in the microanatomical context of the plasma cell
survival niche. We studied the turnover of both stromal cells and
accessory niche cells in T-dependent secondary immune responses.
30 days after secondary immunization of mice, we found 80% of bone
marrow PC in direct contact to reticular bone marrow stroma cells.
Studying the proliferation of reticular stroma cells by EdU pulse-chase
labeling in vivo, we found that mesenchymal cells of the bone marrow
do not respond to immunization by increased proliferation and that
reticular stroma cells localized next to PC do not proliferate in the first
12 days after immunization. This indicates that reticular stroma cells
are stable components of the plasma cell survival niche. In strong
contrast to reticular stroma cells, eosinophils in the vicinity of PC have
a high turnover, reflected by the incorporation of EAU during the pulse
and complete loss of EdU within 18 days after the pulse. These
findings support the idea of a dynamic PC survival niche, comprised
of hematopoietic accessory cells with a high turnover like eosinophils,
and stable organizers of the niche such as reticular stroma cells.

W3.02.03
Galectin-1-expressing stromal cells constitute a specific niche
for pre-Bll cell development in mouse bone marrow

J. Tellier"?, F. Mourcin?, C. Breton?, P. Narang®, L. Chasson?, A.
Jorquera®, M. Coles®, S. Mancini?, C. Schiff’;

'Walter and Eliza Hall Institute, Parkville, Australia, ’Centre
d'immunologie Marseille Luminy, Marseille, France, *Center of
Immunology and infection, York, United Kingdom.

In the bone marrow (BM), stromal cells constitute a supportive tissue
indispensable for the generation of pro-B/pre-Bl, pre-Bll, and

immature B lymphocytes. IL-7-producing stromal cells constitute a
cellular niche for pro-B/pre-Bl cells, but no specific stromal cell
microenvironment was identified for pre-Bll cells expressing a
functional pre-B cell receptor (pre-BCR). However expression of the
pre-BCR represents a crucial checkpoint during B-cell development.
We recently demonstrated that the stromal cell derived-galectinl
(GAL1) is a ligand for the pre-BCR, involved in the proliferation and
differentiation of normal mouse pre-Bll cells. Here we show that
nonhematopoietic osteoblasts and reticular cells in the BM express
GAL1. We observed that pre-Bll cells, unlike the other B-cell subsets,
were specifically localized in close contact with GALL1(+) reticular
cells. We also determined that IL-7(+) and GALL1(+) cells represent 2
distinct mesenchymal populations with different BM localization.
These results demonstrate the existence of a pre-Bll specific stromal
cell niche and indicate that early B cells move from IL-7(+) to GAL1(+)
supportive BM niches during their development.

W3.02.04
Local Complement Activation Abrogates the Tumor-Endothelial
Barrier and Mediates T Cell Homing and Tumor Immune Attack

A. Facciabene, F. De sanctis, K. Balint, P. Magotti, J. Lambris, G.
Coukos;
University of Pennsylvania, Philadelphia, PA, United States.

Given the survival advantage associated with T cell infiltration of
tumor implants, this association has implications for clinical outcome.
Cancer immune therapy does not only depend on the ability of the
patients to mount an anti-cancer immuneresponse but also to the
capability of the effector cells to infiltrate tumors through the
endothelial barrier. Here, we show that tumor infiltration by antitumor
T cells in vivo requires local endothelial complement activation and
anaphylatoxin release. Thl cytokines, released by tumor-reactive T
cells, induce endothelial C3 expression, local complement activation,
and Cba anaphylatoxin release. This promotes the upregulation of
ICAM-1 and VCAM-1 and T-cell adhesion to the endothelium,
circumventing the endothelial barrier in vivo and in vitro. We conclude
that a sufficiently potent T cell response succeeds in overcoming the
tumor endothelial barrier, and that local complement activation, acting
via Cba, is a critical mechanism by which effector T cells disrupt this
barrier.

W3.02.05
Alterations in stromal cell compartment during thymus atrophy
induced by P. brasiliensis infection

T. Alves da Costa, R. Di Gangi, C. Francelin, R. Thomé, L. Verinaud;
UNICAMP, Campinas, Brazil.

Thymus is the development site of T lymphocytes, which are
important cells of the specific immune response. To perform its
function, the thymic microenvironment must be preserved. Despite its
importance, the thymus is a target organ for many infectious
diseases, including paracoccidioidomycosis, the most prevalent
systemic mycosis in Latin America, caused by the fungus
Paracoccidioides brasiliensis (Pb). We have already demonstrated in
experimental models that Pb invades the thymic microenvironment,
inducing severe atrophy characterized by organ weight decrease and
loss of corticomedullary delimitation. We have also reported that such
atrophy is related to the increased death of immature lymphocytes
and to the premature migration of these cells to the periphery.
However, the possibility that thymic atrophy during the
paracoccidioidomycosis infection is also associated to alterations in
non-lymphoid cells, which include dendritic cells (DCs), thymic
cortical (cTECs) and medullary epithelial cells (mMTECs) cannot be
discarded. In this study, we examined the stromal cell compartment of
thymuses from BALB/c mice infected with the Pb virulent isolate
(Pb18) during the acute phase of the disease. By
immunofluorescence technique, our results show an altered pattern of
distribution of DCs as well as mTECs (Keratin-5" cells) and cTECs
(Keratin-8") in thymuses from Pb-infected animals. Also, by flow
cytometry technique, we observed phenotypic alterations in DCs and
severe reduction in the number of mTECs and cTECs. Altogether,
these findings show that the stromal compartment is also deeply




affected during thymic atrophy caused by Pb
complementing previous studies of our laboratory.
Supported by FAPESP(#2012/22131-7) and CAPES.

infection,

W3.02.06
A quasi clone specific mechanism for the regulation of the size
of the primary CD8 T cell response

R. W. Dutton, T. Zou;
UMass.Med.Sch, Worcester, MA, United States.

Previous studies suggested that the control of the size of the primary
CD8 T cell response was clone specific (Kemp et al., 2004,
J.Immunol. 173: 2923-27) and that regulation was achieved by
controlling the number of progeny that survive. We now propose that
the availability of the thymic positive selecting self peptide for
recognition by a responding T cell clone is a factor in the control of
clonal burst size. The recognition of the selecting peptide
distinguishes members of the clone from members of other clones
specific for the same epitope but which were selected on different
thymic peptides. We have developed an in vivo - in vitro model in
which the addition of CD45 negative stromal cells and the thymic
selecting peptide can enhance, in a clone specific manor, the survival
of CD8 T cells from transgenic mice responding to cognate peptide
antigen. We hypothesize that T cells interact with Fibroblastic
Reticular Cells in a selecting peptide dependent manor and receive a
very locally available survival signal, such as IL-7, that increases the
number of progeny that can survive. The mechanism proposed can
serve to stabilize the repertoire of T cells responding to a particular
epitope in the face of other selective pressures.

W3.03 Thymic selection and T cell
development

I1L3.03.01

Role of the affinity of TCR-self peptide interaction in
commitment to CD4"Foxp3" and CD4Foxp3 T cells and in
shaping their TCR repertoires

L. Wojciech’, L. Ignatowicz', P. Kisielow?;

'Center for Biotechnology and Genomic Medicine, Georgia Regents
University, Augusta, GA, United States, ?Institute of Immunology and
Experimental Therapy, Wroclaw, Poland.

Binding of class Il MHC presented peptides by TCRs on immature
CD4'8" thymocytes results in their deletion (negative selection) or in
differentiation (positive selection) into two functionally different kinds
of CD4+T cells: Foxp3® regulatory and Foxp3  non-regulatory
effectors. Previous studies suggested that commitment towards
CD4"Foxp3” lineage requires higher affinity of TCR interaction with
the selecting MHC/peptide complex than commitment to CD4 Foxp3
lineage, which could explain differences in their TCR repertoires. To
study the role of the affinity of TCR-self peptide interaction we
analyzed the TCR repertoires of CD4'Foxp3 and CD4"Foxp3"
thymocytes in mice with restricted TCR repertoire (TCR™") that
expressed class || MHC molecules (A bound exclusively with one
peptide recognized with either low (Ep) or high (Ep63K2) affinity by
multiple TCRs from this repertoire. In “single peptide” A°"Ep TCR™
mice, the TCR repertoires of CD4'Foxp3® and CD4'Foxp3’
thymocytes are diverse but share large proportion of identical TCRs.
In contrast, in “single petide” A"Ep63KTCR™™ mice fewer TCRs are
shared by corresponding repertoires, which are more dissimilar and
less diverse as a consequence of negative selection of thymocytes
recognizing self peptide with higher affinity. Our results indicate that
intrathymic commitment into CD4"Foxp3" or CD4'Foxp3” lineage is
not dictated by different affinity of TCR-self peptide interaction and
that negative selection plays dominant role in separating their TCR
repertoires.

1L3.03.02
Anti-cytokine autoantibodies in APECED correlate with chronic
mucocutaneous candidiasis

P. Peterson, J. Kérner, K. Kisand;
University of Tartu, Tartu, Estonia.

Autoimmune polyendocrinopathy candidiasis ectodermal dystrophy
(APECED) is a monogenic autoimmune disease caused by mutations
in the Autoimmune Regulator (AIRE). AIRE is a transcriptional
regulator expressed in thymic epithelial cells where it promotes the
expression of tissue-specific antigens. APECED patients commonly
have chronic mucocutaneous candidiasis, hypoparathyroidism,
Addison’s disease and multiple other autoimmune disorders including
type 1 diabetes. The autoantibodies in patient sera recognize many
organ-specific targets. In particular, they are reactive to type |
interferons; IFNalpha and IFNomega and to Thl7 cell-associated
cytokines; IL-17 and IL-22. These autoantibodies are neutralizing,
occur in extremely high titers, are disease-specific and, in addition to
APECED, have been only reported in patients with thymomas. We
found that the immunoglobulins responsible for neutralizing type |
IFNs and IL-22 belong to IgG with dominant subtypes of IgG1 and
IgG4, the latter possibly having immune regulatory rather than
inflammatory function. We also found neutralizing autoantibodies to
IL-17 in aged Aire-deficient mice, which is the first antigen to which
reactivity is seen in both human and mouse AIRE-deficiency states.
We conclude that autoimmunization against IFN and Th17 cytokines
in AIRE-deficiency is closely related to the disease initiation.

W3.03.01
Novel role for heparan sulfate in thymic development of CD8+ T
cells

D. Simon Davis, C. R. Parish;
The John Curtin School of Medical Research, Australian National
University, Canberra, Australia.

A remarkable feature of adaptive immunity is the process of positive
and negative selection of T cells in the thymus that results in self-
MHC restricted T cells with minimal autoreactivity. Our recent studies
have provided new insights into this important process. It has been
known for decades that murine CD4+CD8+ (double positive (DP))
thymocytes form  multicellular conjugates with  autologous
erythrocytes in vitro, a phenomenon termed autorosetting. We have
recently identified CD8p as the thymocyte autorosetting receptor and
heparan sulfate (HS) as the autorosetting ligand on erythrocytes.
Furthermore, a subpopulation of thymic cells, probably of stromal
origin, has been identified that expresses extraordinarily high levels of
cell surface HS, exhibits very high MHC expression and rosettes with
thymocytes. Immunohistochemical studies showed that these HShi
cells are located in small ‘islands’ throughout the thymic cortex.
Additional in vitro studies demonstrated that high molecular weight
HS mimetics, such as dextran sulfate 500-kDa (DxS-500), are
capable of inducing a strong and prolonged intracellular calcium flux
in DP thymocytes that is CD8f and SLP76, but not Zap70, dependent
and lowers the thymocyte TCR activation threshold. In contrast,
sialylation of CD8B expressed by single positive thymocytes and
peripheral CD8+ T cells results in a dramatic reduction in HS binding
and loss of the DxS-500 induced calcium flux. Collectively these data
imply that the interaction of CD8B on DP thymocytes with HS
expressed by thymic HShi stromal cells triggers an intracellular
calcium flux that aids the positive selection of thymocytes with low
affinity for self-MHC.

W3.03.02
B cells engender thymic Tregs

S. N. Walters®, K. E. Webster', S. Daley?, S. T. Grey";
'Garvan Institute, Sydney, Australia, >Australian National University,
Canberra, Australia.

Although B cells have been reported in the thymus the exact role they
play is unclear. Here we observe that B cells can modulate thymic
production of Foxp3™ CD4" T cells (Tregs). BAFF transgenic mice
harbor increased numbers of peripheral-Tregs whose expansion is B
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cell dependent. BAFF did not enhance Treg survival, proliferation or
conversion in the periphery but promoted a ~3 fold increase in thymic
Helios" Treg numbers. Interestingly BAFF also increased thymic B
cells. Thymic-Treg expansion was lost in BAFF-Tg/uMT"’BM
chimeras and B cell null uMT"' mice exhibited decreased numbers of
thymic Tregs. There was also a direct correlation between the amount
of thymic B cells and thymic Tregs. Based on the surface markers
IgM, CD21 and CD23, four distinct populations of intra-thymic B cells
could be determined, reminiscent of splenic B cell populations. CD19"
B cells accumulated in the thymic medulla region close to medullary
thymic epithelial cells suggesting a role in thymic Treg selection.
Further to this thymic B cells were observed in close proximity to
Foxp3® T cells. In the absence of B cell surface MHC class I, thymic
Treg expansion did not occur, indicating the possibility of direct B-
Treg interactions in the thymus. Further, thymic Treg expansion did
not occur in BAFF-Tg/IgHEL BCR BM chimeras demonstrating a
requirement for antigen-specificity. Thus, we present a model
whereby intra-thymic B cells provide a source of cognate signals to
modulate thymic Treg production. This results in increased numbers
of peripheral Tregs that allow for allograft acceptance.

W3.03.03
Involvement of commensal bacteria in thymic Aire expression

A. Nakajima®, N. Negishi®, H. Tsurui', M. Nanno?, H. Yagita®, K.
Okumura®, S. Habu';

Juntendo University, Tokyo, Japan, 2Yakult Central Institute, Tokyo,
Japan.

Autoimmune regulator (Aire) expression in thymic epithelial cells
(TECs) is involved in negative selection of self-antigen reactive T
cells. However, little is known about how Aire expression is regulated.
In this study, we found that Aire expression is reduced in TECs in
germ-free (GF) mice in which commensal bacteria are absent, in
comparison to specific pathogen-free (SPF) mice, allowing us to
predict that components of commensal bacteria are involved in
promoting Aire expression in TECs. Mutant mice lacking Nod1, an
intracellular pattern recognition receptor of bacteria-derived
molecules, also revealed reduced Aire expression in TECs. In the
organ culture system of fetal thymus (FTOC) of wild type mice in the
presence of synthetic ligand of Nodl, Aire expression was
reciprocally increased in TECs. Staphylococcal enterotoxin B (SEB)
produced from Staphylococcus aureus also induced_ Aire up-
regulation in FTOC, which was reduced when thymic lobes were co-
cultured with blocking antibody against the cytokine RANK ligand
(RANKL). These observations indicate that intestinal bacterial
components are involved in promoting Aire expression in TECs in
vivo and in vitro, suggesting the novel possibility that commensal
bacteria contribute to intrathymic negative selection through Aire
induction.

W3.03.04
A Key Role for PTPN22 in Setting the Threshold for Natural and
Inducible Regulatory T Cell Development

G. Fousteri?, I. Debernardis®, T. Jofra’, S. Stanford?, N. Bottini®, M.
Battaglia™;

san Raffaele Scientific Institute, Milan, Italy, 2La Jolla Institute for
Allergy and Immunology, La Jolla, CA, United States.

Regulatory T cells (Tregs) represent a vital component of the
adaptive immune response securing peripheral tolerance. During
positive selection in the thymus, a stable population of FOXP3-
expressing natural Tregs (nTregs) develops as a result of strong
agonist recognition. In addition to nTreg development, a fraction of
conventional CD4+ T cells can acquire de novo FOXP3 expression in
the periphery developing into inducible Tregs (iTregs). For both
natural and inducible Treg development combined signals through the
TCR, CD28, IL-2 and TGF-beta promote the upregulation of FOXP3.
How FOXP3 expression is induced and maintained during Treg
development is poorly understood. Here we demonstrate that mice
deficient for PTPN22, a protein tyrosine phosphatase that inhibits
TCR signaling, had increased frequency and number of nTregs in
thymus and secondary lymphoid organs. We found that in the
absence of PTPN22, the induction of TGF-beta-driven FOXP3

expression by conventional CD4 T cells was dependent on the
degree of TCR activation. While PTPN22 antagonized FOXP3 at low
TCR-mediated activation, it augmented FOXP3-inducing signals at
higher TCR activating conditions. Since iTregs can be elicited from
conventional CD4 T cells in response to lymphopenia, we employed
this model to study the contribution of PTPN22 in iTreg development
in vivo. iTreg induction by PTPN22-deficient CD4 T cells was reduced
at two weeks after transfer in lymphopenic hosts, which, however,
was increased at six weeks post transfer. Altogether, our results
identify PTPN22 as indispensable factor for setting the proper
threshold for natural and inducible Treg development in vitro and in
vivo.

W3.03.05
Aire-mediated central tolerance includes naive but not post-
translational modified self antigens

B. Raposo, P. Merky, R. Holmdahl, J. Béacklund,;
Karolinska Institutet, Stockholm, Sweden.

The autoimmune regulator (Aire) controls ectopic expression of
peripheral tissue-restricted antigens (TRAs) in medullary thymic
epithelial cells, and is involved in mediating deletion of autoreactive T
cells in the thymus. Despite the relevant role of Aire in regulating
tolerance to TRAs, autoreactive T cells are frequently observed within
the mature T cell repertoire. Many self-antigens are naturally
subjected to post-translational modifications, such as glycosylation,
and it is possible that such modified TRAs are not sufficiently
presented to induce tolerance in the thymus. Here we have
investigated the regulation of tolerance to type Il collagen (Cll), a self-
antigen naturally subjected to glycosylation. Using an autologous
collagen-induced arthritis model, where the transgenic expression of
Cll is Aire-dependent, we show that tolerance to Cll is restricted to
the non-modified version of the autoantigen, whereas T cells specific
for the glycosylated version escape central tolerance. This finding
explains earlier observations that the glycosylated form of CII
constitutes the immunodominant epitope, despite that peripherally
expressed self-Cll appears uniformly glycoslylated. However, as
many self-antigens are naturally subjected to post-translational
modifications or may become altered over time either spontaneously
or due to traumas, our data points out a possible general mechanism
whereby T cells may escape an otherwise efficient tolerogenic
mechanism.

W3.03.06
Functional study of WW domain-containing oxidoreductase in T
cells

T. Chang, L. Hsu;
Taiwan National Cheng Kung University, Tainan, Taiwan.

WW domain-containing oxidoreductase (known as WOX1) has been
shown to promote stress-induced cancer cell death and function as a
tumor suppressor. Previous studies indicated that WOX1-deficient
mice exhibit preweaning lethality, abnormal bone formation and
growth retardation. However, whether WOX1 plays a role in the
immune system is unknown. In this study, we investigated the
functional role of WOX1 in lymphoid organs and found thymus
atrophy in WOX1-deficient mice. Using cleaved caspase-3 staining
and TUNEL assay, we examined higher levels of caspase activation
and apoptosis in WOX1-deficient thymus. After ex vivo culture for 24
hours, WOX1-deficient thymocytes showed higher percentages of cell
death than control, as determined by annexin-V and propidium iodide
staining. The presence of a pan-caspase inhibitor, Z-VAD, in cultures
partially prevented apoptosis in WOX1-deficient thymocytes. These
results suggest that WOX1-deficient thymocytes are prone to cell
death. To explore the intrinsic or extrinsic defect that causes
extensive apoptosis in WOX1-deficient thymocytes, wild-type or
WOX1-deficient bone marrow cells carrying CD45.2 were transferred
into CD45.1+ NOD.SCID mice. Our results demonstrated that wild-
type bone marrow cells differentiated into mature T cells and showed
normal distribution of thymocyte subpopulations in NOD.SCID
recipients 6 weeks after adoptive transfer. However, WOX1-deficient
bone marrow cells failed to differentiate into mature T cells in
recipient mice. In summary, we show here that WOX1-deficient
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thymocytes exhibit intrinsic defects in sustaining cell differentiation
and survival. These in vivo findings run against the role of WOX1 as a
pro-apoptotic protein and unravel a novel function of WOX1 in
thymocyte development.

W3.04 Genetic rearrangements of
lymphocyte receptors

1L3.04.01

Combinatorial H3K9acS10ph histone modifications in IgH locus
Sregions target 14-3-3 adaptors and AID to specify antibody
class switch DNA recombination

P. Casali’, G. Li%
YInstitute for Immunology, University of California, Irvine, CA, United
States, 2University of California, Irvine, CA, United States.

Class switch DNA recombination (CSR) is central to effective
antibody responses. By recombining an upstream (donor) S region
and a downstream (acceptor) S region, it changes an antibody IgH
constant region and endows it with news biological effector functions.
14-3-3 adaptors recruited/stabilize to/on S regions AID, which is
critical for CSR. 14-3-3 a high affinity for 5'-AGCT-3' repeats, which
recur at a high density in all S regions. How 14-3-3 and the AID-
centered CSR machinery target exclusively the S regions that will
undergo recombination is poorly understood. We hypothesized that
histone posttranslational modifications play an important role in CSR
targeting. We showed that “primary” (CD154 or LPS) CSR-inducing
stimuli induced histone methyltransferases and acetyltransferases,
which catalyzed H3K4me3 and H3K9ac/Kl4ac modifications in S
regions as well as germline IH-S-CH transcription (specified by
cytokines) were associated with but did not precisely predict the S
region targets of CSR. By contrast, the combinatorial H3K9acS10ph
histone modification marked only the donor Sy and acceptor S
regions that were set to recombine. H3K9acS10ph was introduced
into the recombining S regions by CD154- or LPS-induced pGcen5 and
Pcaf histone acetyltransferases and specifically recruited 14-3-3 (and
AID), as determined by free H3K9acS10ph peptide competition.
Thus, the combinatorial H3K9acS10ph histone code is “written” by
primary stimuli-induced histone-modifying enzymes, specifically
marks the S regions that will undergo recombination and is “read” by
14-3-3 adaptors, thereby targeting the AlD-centered CSR machinery
to “transduce” CSR as specific functional outcome. Supported by NIH
AI079705, Al105813, Al045011 and AI060573 grants to P.C.

IL3.04.02
Proteostasis in the exocytic compartment: synthesis, folding
and transport of antibodies as intracellular signals

S. Cenci®, T. Anelli*, M. Bertolotti®, E. Milan®, N. Pengo*?, R. Sitia®;
!Division of Genetics and Cell Biology. Universita Vita Salute San
Raffaele Scientific Institute, Milan, Italy, 2Present adress: University
College, London, United Kingdom.

Immunoglobulin subunits act as powerful signaling devices during the
entire B cell developmental program. At the B cell level, for instance,
the antigen receptor is essential for survival also in the absence of
nominal antigen. Upon encounter with antigen in a suitable context,
however, the B cell receptor delivers signals that induce B
lymphocytes to differentiate into antibody secreting plasma cells.
Most of these undergo apoptosis after a few days of intense
immunoglobulin production, so as to limit antibody responses. Real
professional secretors, plasma cells allow dissecting the mechanisms
that maintain protein homeostasis (proteostasis) in the exocytic
compartment, the stresses that the exuberant production and
transport of antibodies along the exocytic route entail, as well as their
roles in signaling. Our data reveal how proteotoxic stresses
physiologically contribute to regulate the biogenesis, function and
lifespan of B and plasma cells, and explain in part why multiple
myeloma cells are exquisitely sensitive to proteasome inhibitors.

W3.04.01
A novel DNA break and phosphorylation-dependent positive
feedback loop promotes class switch recombination

J. Chaudhuri;
Memorial sloan Kettering Cancer Center, New York, NY, United
States.

Activation induced cytidine deaminase (AID) is essential for class
switch recombination (CSR), a deletional-recombination reaction that
occurs between repetitive DNA elements, termed switch (S) regions,
in the immunoglobulin heavy chain (Igh) locus. The ability of AID to
mediate CSR is significantly dependent on its phosphorylation at
serine-38 (S38); however, the trigger that induces AID
phosphorylation and the mechanism by which phosphorylated AID
drives CSR have not been elucidated. We have used catalytically-
inactive AID and mice impaired in processing deaminated DNA to
demonstrate that AID phosphorylation at S regions is induced by DNA
breaks. Conversely, in the absence of AID phosphorylation, DNA
breaks are not efficiently generated at S regions due to a failure of
AID to interact with the apurinic/apyrimidinic endonuclease APEL.
Additionally, Ataxia telangiectasia mutated (ATM) deficiency impairs
AID phosphorylation and interaction with APE1. Our results uncover a
novel positive feedback loop for amplification of DNA breaks at S
regions through a phosphorylation- and ATM-dependent interaction of
AID with APEL.

W3.04.02
AlD-dependent IgV hypermutation requires a splice isoform of
the SR protein SRSF1

N. Kanayama®, Y. Kanehiro', K. Todo®, Y. Kawaguchi®, S. Miyazaki’,
K. Watanabe®, H. Tokumitsu®, J. L. Manley®, M. Magari*, H. Ohmori®;
1Department of Biotechnology, Okayama University, Okayama,
Japan, “Department of Biological Science, Columbia University, New
York, NY, United States.

Somatic hypermutation (SHM) of IgV genes in B cells is crucial to
generate high-affinity antibodies during immune responses. Both IgV
transcription and activation-induced cytidine deaminase (AID) are
required for SHM. However, it remains unclear how IgV genes are
much more sensitive to AlD-induced mutagenesis than other genes
and what links the action of AID with IgV transcription in SHM. We
found an essential role for a splice isoform of the prototypical
serine/arginine-rich (SR) protein splicing factor SRSF1, termed
SRSF1-3, in AID-induced SHM in a hypermutating chicken B cell line
DT40. We unexpectedly found that both SHM and gene conversion
(GCV) did not occur in a DT40 line lacking SRSF1-3 expression
(DT40-ASF), while they are readily detectable in parental wild-type
DT40 cells. In DT40-ASF cells, the endogenous SRSF1 gene is
disrupted and a tet-regulated SRSF1 cDNA is introduced. Importantly,
reconstitution of SRSF1-3 in DT40-ASF cells completely restored
SHM and GCV without increasing off-target mutations. In contrast,
overexpression of AID in DT40-ASF cells led to a large increase in
off-target mutations, while marginally affected IgV mutation. ChIP
analysis showed that SRSF1-3 bound preferentially to the IgV gene
and inhibited processing of the Ig transcript, but reconstitution of
SRSF1-3 did not enhance the recruitment of AID on the IgV gene.
Our findings define an unexpected and important role for SRSF1,
specifically for its splice variant, in enabling AID to specifically attack
its natural substrate during IgV hypermutation.

W3.04.03

Effect of the 3'Regulatory Region insulation on B cell
development and DNA rearrangements at the Immunoglobulin
heavy chain locus

F. Braikia, C. Conte, M. Moutahir, A. khamlichi;
CNRS UMR5089-IPBS / University of Toulouse, Toulouse, France.

The Immunoglobulin heavy chain locus (IgH) undergoes a series of
developmentally-regulated DNA rearrangements, named V(D)J
recombination.

Regulation of these events is effected by various cis-acting elements
among which the Ep enhancer plays a major role. Another important
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cis-element is the 3' Regulatory Region, located downstream of the
IgH locus, and which was suggested to interact with Ep enhancer.
CTCF-binding elements have been described at the IgH locus and
are thought to mediate the formation of large loops that may be
important for various processes linked to V(D)J recombination.

In this study, we have adopted an insulation approach by inserting the
well-characterized cHS4 insulator of the chicken [B-globin locus,
upstream of the IgH 3'RR. We generated two mouse lines in which
either the wild-type, CTCF-binding, cHS4 insulator was used or a
mutated version of it devoid of CTCF-binding site.

We will present our recent results on the long-range effect of 3'RR
insulation on B cell development, V(D)J recombination, allelic
exclusion and IgH expression.

W3.04.04
Genetic variation and positional biases influence rearrangement
of lymphocyte receptor genes

M. J. Kidd, A. M. Collins;
University of New South Wales, Kensington, Australia.

An important source of the diversity of lymphocyte receptors is
combinatorial diversity - the joining of gene segments to produce
functional lymphocyte receptor genes. Estimates of the size of the
primary human immunoglobulin repertoire generally assume that
functional genes of the same type (V, D or J) are equally likely to be
present in any V(D)J rearrangement. However, there are clear biases
in gene usage, and some studies have even suggested that there are
weak positional biases in the pairings of different DJ and V(DJ) heavy
chain genes. Using 454 pyrosequencing, we have studied repertoires
of V(D)J rearrangement in 30 individuals. Each dataset included at
least 5000 sequences. The data show that the frequencies with which
different IGHD genes partner with each IGHJ gene are subject to
strong, though complex, positional biases. Techniques that allow the
inference of both chromosomal sets of germline genes in an
individual have allowed us to separately analyze rearrangements of
each chromosome. IGHD/IGHJ haplotypes associated with different
IGHD and IGHJ alleles show stronger or weaker but still predictable
positional biases. Furthermore, individuals who carry IGHD gene
deletion polymorphisms on one chromosome show a predictable
overutilization of DJ pairings with those D genes on the second
chromosome. Incorporating these positional biases into models of
repertoire development will be essential if we are to understand
individual variation in immunocompetence.

The primary repertoire may be more comprehensible and predictable
than previously reports have suggested, and genetic variation may
account for individual differences in the primary antibody repertoire.

W3.04.05
Secondary immunoglobulin heavy chain rearrangements in IgA
cloned mice

R. Kumar?®, O. Kanagawa?, S. Fagarasan®, S. Casola’;

The FIRC Institute of Molecular Oncology Foundation (IFOM),
Milano, Italy, Research Center for Allergy and Immunology,RIKEN
Yokohama Institute, Yokohama, Japan.

The generation of a diversified repertoire of Immunoglobulin Heavy
(IgH) chains requires RAG-mediated VDJ recombination. Recent
reports have suggested that secondary IgH rearrangements both in
humans and mice contribute to the complexity of the primary antibody
repertoire. Secondary IgH rearrangements have been preferentially
studied under conditions where B cells express either non-functional
or autoreactive IgH chains, raising the question of the physiological
relevance of this process. This study estimated the contribution of
secondary IgH rearrangements to primary antibody diversification
under physiological conditions. We employed a novel mouse strain
generated through the reprogramming of terminally differentiated
intestinal IgA plasma expressing a non-autoreactive BCR.
Heterozygous IgA (IgAH/+) mice allowed us to easily track secondary
VH rearrangements. Surprisingly, almost 20% of peripheral B cells in
IgAH/+ cloned mice expressed IgM instead of IgA. Sequencing of IgA
rearrangements in sorted IgM+ B cells of IgAH/+ mice indicated that
both VH replacement and direct VH-to-JH joining contributed to the
disruption of the original VH rearrangement. The presence of n-
nucleotides in the CDR3 region of secondary VH rearrangements

indicated that these events occurred in pro-B cells. Interestingly,
analysis of V-gene usage in secondary IgH rearrangements revealed
a strong bias for V-genes proximal to the pre-rearranged VH gene.
The preferential use of proximal VH genes for secondary VH
rearrangements correlated with higher levels of germline transcripts
detected in pro-B cells. Altogether these results reveal a major
contribution of secondary IgH rearrangements to the diversification of
the primary antibody repertoire under conditions of unperturbed B-cell
development.

W3.04.06
The conservation of immunoglobulin genes: an evolutionary link
between autoreactivity and innate response against pathogens

A. M. Vale!, P. Kapoor?, T. I. Mahmoud?, C. Zemlin?, M. Zemlin?, P.
D. Burrows?, J. F. Kearney? D. E. Briles?, A. Nobrega®, H. W.
Schroeder?;

YInstituto de Microbiologia Prof Paulo de Goes, Rio de Janeiro, Brazil,
University of Alabama at Birmingham, Birmingham, AL, United
States.

Selection and physiologic production of protective natural antibodies
(NADbs) have been associated with exposure to endogenous antigens.
The extent to which this association depends on germline NAb
sequence is uncertain. To test the role of natural selection of germline
sequence in this cross-protection, in mice with gene-targeted
alterations of DH sequence we evaluated responses against a
hazardous self antigen, oxidized low density lipoprotein (OxLDL), and
against phosphorylcholine (PC), a bacterial cell wall component.
Here, we show that alterations in germline DH sequence can sever
the association between the production of self-reactive NAbs and
NAbs that afford protection against a pathogen. In unmanipulated
hosts, the availability of the evolutionarily conserved DFL16.1 gene
segment sequence profoundly affected the serum levels of NAbs
against bacterial phosphorylcholine (PC), but not OxLDL. Mice with
partially altered DFL16.1 sequence could use N nucleotides to
recreate the amino acid sequence associated with the classical
protective T15 idiotype positive NAbs, whereas those without
DFL16.1 could not. DFL16.1 gene deficient mice proved more
susceptible to challenge with live Streptococcus pneumoniae. We
present data that support the moderating concept that natural
selection of conserved DH sequence, and self-antigen driven somatic
selection operate in concert to create a protective, functional NAb
repertoire reactive with a bacterial cell wall component. In remarkable
contrast, NAb reactivity and function in the case of an endogenous
antigen representative of molecular debris does not show this
dependence on evolutionarily conserved DH sequences. The
potential relevance of these findings for the rational design of
vaccines is discussed.

W3.05 Antigen processing and
presentation

IL3.05.01
Compartment cross-talk controlling phagosome maturation and
exogenous antigen presentation in dendritic cells

P. van Endert*?, M. Weimershaus?, J. Babdor?, D. Descamps?, A.
Lennon-Dumenil®, M. Zwick®, T. Brocker®, L. Saveanu?;

France, 2INSERM, U1013; Université Paris Descartes, Paris, France,
*INSERM, U932; Institut Curie, Paris, France, “Institute for
immunology, Ludwig-Maximilians-Universitat, Munich, Germany.

Dendritic cells (DC) process internalized material in a manner
optimized for simultaneous extraction of antigenic information for
stimulation of adaptive immune responses and controlled activation of
innate signaling. This optimization is thought to depend on DC-
specific attenuated phagosome maturation due to fusion events with
the endoplasmic reticulum-Golgi intermediate compartment (ERGIC)
on the one hand, and with inhibitory lysosome-related organelles on
the other hand. Here we report a critical role of a specific slowly
recycling endosomal compartment in DC-specific phagosome
maturation. Formation and stability of the compartment requires a
number of proteins including the aminopeptidase IRAP and Rab14.
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Upon destabilization of the compartment by IRAP deletion or
expression of Rab14 mutants, phagosome maturation is accelerated,
associated with functional consequences described in the
accompanying abstract by Saveanu et al. Interestingly, knockdown of
Sec22b, described to mediate ERGIC-fusion with phagosomes,
profoundly affects formation of the compartment. Our results point to
a central role of a specific endosomal storage compartment in
triggering of adaptive and innate immune responses by DCs.

W3.05.01
The true story of how MHC peptides are produced

A. Adrr210nl, L. Gutter-Kapon®, E. Milner', D. Bourdetsky®, E. Barnea’,
|. Beer;

Technion-Israel Institute of Technology, Haifa, Israel, *Haifa IBM
Research Laboratory, Haifa, Israel.

The cellular proteolytic pathways leading to the formation of the MHC
peptidome were analyzed by dynamic metabolic labeling of cultured
cells with stable heavy isotope heavy amino acids, followed by large-
scale immunopeptidome and proteome analyses. The MHC
molecules were immunoaffinity purified and the bound peptides were
analyzed by capillary chromatography and mass spectrometry
(dynamic-SILAC immunopeptidome analysis). Specific proteolysis
inhibitors were used to define the relative contribution of the
proteolytic pathways that produce the immunopeptidomes.
Surprisingly, the proteasomes inhibitors, epoxomicin and bortezomib,
affected the rate of synthesis of the cellular proteins and of their
degradation products, the MHC peptides in a complex manner. While
(as expected) the proteasome inhibitors reduced the rates of
degradation of many cellular proteins, they increased the degradation
(and synthesis) rates of others. Correlating between the rates of
production of the source proteins and their derived HLA peptides
suggests that the contribution of the proteasomal proteolysis to the
production of the HLA peptidome should be reevaluated. It is possible
that the proteasomal proteolysis contributes more significantly to the
production of HLA peptides derived from newly synthesized proteins,
possibly including defective ribosome products (DRiPs) and short
lived proteins (SLiPs), while non-proteasomal pathway (such as the
autophagosomal pathway) contribute more to the production of HLA
peptides derived from stable, long-lived proteins.

W3.05.02
ER-resident editors optimize distinct features of the peptide
cargo loaded onto MHC class | molecules

T. Kanaseki®, K. C. Lind?, H. Escobar®, N. Nagarajan®, E. Reyes-
Vargas®, B. Rudd®, L. Van Kaer*, N. Sato", J. Delgado®, N. Shastri?,
Sapporo Medical University, Sapporo, Japan, University of
California Berkeley, Berkeley, CA, United States, *University of Utah
School of Medicine, Salt lake City, UT, United States, “vVanderbilt
University School of Medicine, Nashville, TN, United States.

Effective CD8+ T cell responses depend upon presentation of a
stable peptide repertoire by MHC | molecules on the cell surface. The
overall quality of pMHC | is determined by poorly understood
mechanisms that generate and load peptides with appropriate
consensus motifs onto MHC I. Here we show that both tapasin, a key
component of the peptide loading complex, and ERAAP, the ER
aminopeptidase  associated with  antigen  processing, are
quintessential editors of distinct structural features of the peptide
repertoire. The T cell responses elicited by the pMHC | showed that
absence of tapasin or ERAAP independently altered the peptide
repertoire by causing loss as well as gain of new pMHC I. Changes in
amino acid sequences of MHC bound-peptides revealed that ERAAP
and tapasin respectively defined the characteristic amino and carboxy
termini of canonical MHC | peptides. Thus, the optimal pMHC |
repertoire is produced by two distinct peptide editing steps in the ER..

W3.05.03
A CD74-dependent MHC class | endolysosomal cross-
presentation pathway

W. A. Jefferies’, G. Basha®, K. D. Omilusik?, A. Chavez-Steenbock®,
A. T. Reinicke®, N. Lack®, K. Choi;

*University of British Columbia, Vancouver, BC, Canada, *University
of California, San Diego, San Diego, CA, United States, *University of
Lubeck, Lubeck, Germany.

Immune responses are initiated and primed by dendritic cells (DCs)
that cross-present exogenous antigen. The chaperone CD74
(invariant chain) is thought to promote DC priming exclusively in the
context of major histocompatibility complex (MHC) class Il. However,
we demonstrate here a CD74-dependent MHC class | cross-
presentation pathway in DCs that had a major role in the generation
of MHC class I-restricted, cytolytic T lymphocyte (CTL) responses to
viral protein— and cell-associated antigens. CD74 associated with
MHC class | in the endoplasmic reticulum of DCs and mediated the
trafficking of MHC class | to endolysosomal compartments for loading
with exogenous peptides. We conclude that CD74 has a previously
undiscovered physiological function in endolysosomal DC cross-
presentation for priming MHC class I-mediated CTL responses.

Our observations have defined a previously unknown pathway for the
priming of immune responses; future studies should completely
elucidate this process. Our results are of considerable clinical
relevance and suggest that targeting vaccine candidates to the
endolysosomes of DCs would enhance priming for both MHC class |
and MHC class Il antigens and thereby improve the immunogenicity
and efficacy of vaccines.

W3.05.04
IRAP endosomes are an intracellular crossroad of innate and
adaptive immunity

L. Saveanu™? M. Weimershaus'?, J. Babdor"?, M. Tohme™?, P.
Vargas®, A. Lennon-Dumenil’, D. Descamps*?, B. Manoury*®, P. van
Endert*?;

'INSERM, PARIS, France, *Universite Paris Descartes, Paris, France,
*INSERM U932, PARIS, France, “INSERM U1013, PARIS, France,
*UNIversite Paris Descartes, Paris, France.

An efficient immune response depends on tight cooperation between
innate and adaptive immunity. Such cooperation requires dendritic
cells (DCs) that detect pathogens via innate immune receptors
including TLRs, and present antigens to specific T cells. Coupling
TLR signaling to antigen presentation depends on cellular
mechanisms that are still poorly understood. Here, we demonstrate
that these mechanisms implicate a previously uncharacterized
endosomal DC compartment bearing the features of storage
endosomes. These endosomes contain, and are formed in the
presence of the antigen trimming aminopeptidase IRAP (Insulin
Responsive AminoPeptidase). We show that they are important for
regulating the dynamics of phagosomal maturation and TLR9
signaling in DCs, in addition to the previously described role of IRAP
in antigen trimming during cross-presentation. Destabilization of the
endosomal storage compartment by IRAP deletion led to accelerated
phagosome maturation, as documented by premature loss of early
endosomal markers and accelerated acquisition of phagolysosome
markers such as Lampl and V-ATPase. This was associated with
faster degradation of phagocytosed antigen, enhanced acidification
and increased killing of internalized microbes. IRAP deletion also
affected the trafficking of TLR9, as illustrated by steady state mis-
localization of the receptor to lysosomes. Altered TLR9 trafficking was
correlated with a hyper-inflammatory phenotype of IRAP deficient
mice, which displayed increased mortality during Pseudomonas
aeruginosa infection. These data suggest a major role of IRAP in
maintaining a functional storage endosome compartment required
both for innate and adaptive immunity.
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W3.05.05

CDA T cell receptor transgenic mice recognizing an unstable
peptide of insulin are directly recruited into islets bypassing
local lymph nodes

J. F. Mohan, B. Calderon, E. R. Unanue;
Washington University School of Medicine, Saint Louis, MO, United
States.

In the NOD model of autoimmune diabetes, a predominant
component of the islet autoreactive CD4 T cell repertoire is directed
against the B:9-23 segment of the insulin beta chain. Previous studies
have established that the overwhelming majority of insulin reactive T
cells specifically recognize a weak peptide-MHC binding register
within the B:9-23 peptide. These T cells are uniquely stimulated when
the B:9-23 peptide but not the insulin protein is offered to APC.
Strong evidence suggests that these T cells are intimately involved in
the autoimmune response leading to diabetes. Within the islets,
resident APC routinely take up free peptides derived from the insulin
protein found in the secretory granules of beta cells. As a result, islet
APC constitutively present insulin peptides and have the capacity to
trigger these T cells during disease development. To study these
unconventional insulin reactive T cells in greater detail we generated
a TCR transgenic (8F10) mouse. The peptide specific CD4 T cells in
8F10 mice are not negatively selected despite being actively recruited
to the islets and being highly pathogenic. Additionally, we have found
that the local lymph nodes are dispensable for the migration of 8F10
T cells into islets, indicating that these T cells can bypass an initial
priming stage in the pancreatic lymph node previously thought to be
critical prior to islet T cell entry. We believe these findings are highly
relevant to the study of autoimmunity and provide new insight into the
anatomical location of disease initiation in autoimmune diabetes.

W3.05.06
Structural basis of human beta-cell killing by CD8+ T cells in
Type 1 diabetes

D. K. Cole;
Cardiff University, Cardiff, United Kingdom.

Autoreactive T-cells play a role in type 1 diabetes (T1D) by Kkilling
insulin producing beta cells in the pancreas, although the mechanism
has not been fully resolved. The antigen specific interaction between
the T-cell receptor (TCR), on the T-cell surface, and peptide-major
histocompatibility complexes (pMHCs) on the target cell surface,
govern T-cell mediated immunity. Thus, we examined how T-cells kill
human islet beta cells by solving the atomic structure of an
autoreactive-TCR (1E6) specific for a MHC-restricted glucose-
sensitive preproinsulin peptide (A2-ALW).

Rigid ‘lock-and-key’ binding underpinned the 1E6-A2-ALW
interaction, whereby 1E6 docked similarly to most MHCI-restricted
TCRs. However, this interaction was extraordinarily weak, due to
limited contacts with MHCI. Thus, highly focused peptide-centric
interactions associated with suboptimal TCR-pMHCI binding affinities
might lead to thymic escape and potential T-cell-mediated
autoreactivity.

This first sight of how T-cells target insulin producing beta cells has
increased our understanding of how T1D arises. This knowledge will
be used in the future to help predict who might get the disease, and
also to develop new approaches to prevent it. Our aim is to catch the
disease early before too many insulin-producing beta cells have been
damaged.

This study has been recently published in Nature Immunology
(Nature Immunology. 2012 Jan 15;13(3):283-9) and was featured in
the News and Views section of the same issue.

W3.06 Costimulation

1L3.06.01
Autonomous CD28 signalling pathways in the regulation of T
lymphocyte survival and pro-inflammatory functions

L. Tuosto;
Istituto Pasteur-Fondazione Cenci Bolognetti, Department of Biology
and Biotechnology Charles Darwin, Sapienza University, Rome, Italy.

CD28 costimulatory receptor is a crucial determinant of the outcome
of T lymphocyte activation. The engagement of CD28 by its natural
ligands, B7.1/CD80 or B7.2/CD86, expressed on the surface of
professional APC, lowers TCR activation threshold, thus leading to
the enhancement of early signalling events necessary for efficient
cytokine production, cell cycle progression, survival and regulation of
T cells effector responses. CD28 is also able to act as a unique
signalling receptor and to deliver TCR-independent autonomous
signals, which account for its critical role in the regulation of pro-
inflammatory cytokine/chemokine production and T cell survival.

In the last years, we extensively worked on the characterization of
CD28 autonomous signalling and we found that CD28 stimulation by
B7 expressed on APCs, in the absence of TCR engagement, is able
to recruits and activates IKKa and a non-canonical NF-kB2-like
cascade leading to both the production of pro-inflammatory
cytokine/chemokines and the activation of survival genes, which
protect cells from apoptosis and ensure their long-term survival. The
mechanisms and molecules coupling CD28 to NF-kB signaling
pathway as well as their functional relevance in immune diseases will
be discussed.

IL3.06.02
Viruses and type 1 diabetes - the good and the bad

M. G. Von Herrath*?2,

! a Jolla institute and NovoNordisk, La Jolla and Seattle, WA, United
States, “Diabetes Center La Jolla Institute, La Jolla, CA, United
States, *NovoNordisk T1D R&D Center, Seattle, WA, United States.

We have been studying the histopathology of human type 1 diabetes
as part of the nPOD consortium (www.jdrf.nPOD.org). This has
offered important insight into the development of human type 1
diabetes including some surprises, which could make us rethink
therapeutic priorities in some cases. Three interesting, yet
unexplained, findings indicate the potential involvement of viral
infections in triggering or re-igniting insulitis that then leads
progressively to beta-cell loss: First, insulitis cannot be consistently
documented prior to the onset of diabetes clinically, raising the
possibility that human diabetes in its development is a relapsing-
remitting disorder. Second, many human islet over-express uniformly
MHC class | after diagnosis of diabetes (a phenomenon not present
in healthy controls or type 2 diabetes), which is not seen that
pronounced and uniformly in mouse models, the cause for this being
unknown. Last, human diabetes appears develop in a lobular fashion
and not randomly affecting islets throughout the pancreas, as this is
usually seen in rodent models. Thus, we have to consider that
enteroviral (or possibly even herpes virus) infections could constitute
at least an additional factor that contributes to diabetes pathogenesis.
On the other hand, studies in experimental animal models clearly
show that viral infections can also prevent diabetes (enteroviruses,
rotaviruses). This occurs through mechanisms that 'reset' the immune
system, eliminate autoreactivity and enhance immune regulation,
which are byproducts of successfully overcome viral infections.
Systematic studies in humans such as the ones initiated by nPOD-V,
VIDIS and PEVNET will be critical in resolving this important
dilemma.
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W3.06.01
Mechanical Insights into the functional impacts of interactions
between antigen-presenting cells and T cells

T.Lim?, A. Mortellaro®, C. Lim?, G. J. Hammerling®, P. Ricciardi-
Castagnoli®;

'Singapore Immunology Network, Singapore, Singapore, National
University of Singapore, Singapore, Singapore, 3German Cancer
Research Center DKFZ, Heidelberg, Singapore.

Antigen recognition and discrimination by T lymphocyte are essential
in initiating appropriate immune responses. The mechanisms
underlying exquisite  sensitivity and specificity of antigen
discrimination are not fully elucidated but involved physical
intercellular interactions between T cell and antigen-presenting cell
(APC) including dendritic cells (DCs) and B cells. Using single cell
force spectroscopy (SCFS), we have successfully probe mechanical
interactions between DC and T cells in response to a panel of altered
peptide ligands (APLs). In the presence of different type of APLs,
DC:T conjugate displays different ranges of mechanical forces that
match their corresponding T cell responsiveness. Strong cell-cell
interaction forces are contributed not only by surface adhesion
molecules including TCR:pMHC, CD28:B7 and ICAM-1:LFA-1
interaction pairs, but also dependent on the integrity of membrane
cholesterol and cytoskeleton dynamics. As compared to B:T
interactions, stronger DC:T cell-cell interactions are likely to provide a
mechanically stable environment that induces potent functional T cell
activation, suggesting that the measurement of mechanical forces
could be a significant predictor of T cell functional activation efficacy.
Our SCFS studies provide mechanical insights into the adhesive roles
of cell surface proteins in regulating APC:T cell-cell interactions.
Functional roles of TLR ligands in regulating APC:T interactions and
T-cell responses will be discussed.

W3.06.02
Basilic, alymphoid-specific protein essential for CD28
costimulation and regulatory T cell development

M. Malissen®, L. Yinming*, M. Cucchetti*, R. Roncagalli®, T.
Yokosuka?, T. Saito?, C. Wuelfing®, B. Malissen’;

Centre d'Immunologie de Marseille Luminy, Marseille, France,

2 aboratory for cell signaling, RIKEN Research Center for Allergy and
Immunology, Yokohama, Japan, *chool of Cell and Molecular
Medicine, University of Bristol, Bristol, United Kingdom.

Background: Early studies have led to a "two-signal model" of T cell
activation in which the first signal is delivered via the T cell antigen
receptor following recognition of antigenic peptides bound to class |
and Il molecules of the major histocompatibility complex. This signal
provides antigen specificity to T cell responses. The second signal is
known as the costimulatory signal and is delivered by the CD28
molecule upon recognition of the CD80 and CD86 ligands that are
expressed on antigen presenting cells.

Methods: By using an N-ethyl-N-nitrosourea-mutagenesis screen
aiming at discovering effectors of CD28-mediated costimulatory
signals, we identified a mutation in the functionally uncharacterized
Basilic gene.

Results: We showed that Basilic is a T cell-specific protein that is
essential for CD28 costimulation and regulatory T cell development.
TCR-CD28 engagement at the immune synapse resulted in the
spatial colocalization of CD28 with wild-type and mutant Basilic forms.
However, the Basilic mutant form prevented CD28 signaling by
abrogating the connection between CD28 and protein kinase C-6 and
Carmal, two key effectors of CD28 costimulation.

Conclusions: Our findings provide a more complete model of CD28
costimulation in which Basilic plays an essential role.

W3.06.03
Human memory T-cell subsets require distinct costimulatory
signals to efficiently expand ex vivo

V. Volpin*? N. Cieri*?, C. Bonini®;
'San Raffaele Scientific Institute, Milan, Italy, 2Universita Vita-Salute
San Raffaele, Milan, Italy.

Costimulation plays a critical role for activation of T cells in response
to pathogens, cancer and in alloreactive immune responses.

However, costimulatory requirements of memory T cell responses
have been much less studied than those for primary response
generation, especially in humans. In the present work, we evaluated
the ability of several costimulatory molecules (the CD28-family
member CD28 and ICOS, and the TNFR-family members 4-1BB,
0X40, GITR, CD27, CD30, HVEM) in expanding ex-vivo human
memory T-cell subsets. We assessed the effect of these
costimulatory molecules on central memory (TCM), effector memory
(TEM) and on the recently identified memory stem T cells (TSCM).
Memory T-cell subsets were FACS-sorted, according to the
expression of CD45RA/CD62L and CD95, activated by coated anti-
CD3 antibody in the presence of anti-costimulatory molecules
antibodies and cultured with low dose homeostatic cytokines. The
efficacy of costimulatory molecules was measured in terms of T-cell
expansion and preservation of the original surface phenotype.
Strikingly, we found that each memory T-cell subset best responded
to distinct costimulatory signals. TSCM lymphocytes expanded, while
maintaining a higher fraction of cells with the original and less-
differentiated phenotype, when stimulated in the presence of OX40-
and GITR-mediated signals, while TCM best performed when CD28-
and 4-1BB-costimulated. Finally, TEM cells expanded to higher
numbers in response to CD27 costimulation. We are currently
evaluating the cytokine secretion profile of differentially costimulated
T-cell subsets. Altogether, these findings may help in designing new
strategies to boost immunity against immune-evading pathogens and
tumors, as well as to increase vaccine efficacy.

W3.06.04
Differential usage of costimulatory/coinhhibitory pathways by
antigen-specific CD8+ T cells in patients with chronic hepatitis C

S. Owusu Sekyere, P. Suneetha, V. Schlaphoff, M. Manns, M.
Cornberg, H. Wedemeyer;
Hannover Medical School, Hannover, Germany.

The function of antigen-specific T cells is regulated by a sophisticated
network of co-stimulatory/inhibitory receptors. Particularly, hepatitis C
virus (HCV), Epstein-Bar virus (EBV) and cytomegalovirus (CMV) that
establish lifelong infections show upregulation of an expanding
repertoire of distinct coinhibitory receptors on virus-specific CD8+ T
cells. The differential usage of costimulatory pathways by CMV, EBV
and HCV-specific CD8+ T cells has not been studied thus far. It also
remains unknown if antigen-specific CD8+ T cell responses to CMV
and EBV are altered in the face of secondary infections such as
chronic hepatitis C. To investigate these, we assessed the
proliferation, degranulation and cytokine production of CMV-, EBV-
and HCV-specific CD8+ T cells after in vitro blockade of PD-1, CTLA-
4, Tim-3 and 2B4 in varying combinations in PBMC of healthy blood
donors and chronic HCV patients. We also analysed expression of
different costimulatory molecules by virus-specific CD8+ T cells ex
vivo by flow cytometry. We found that at the individual level, a ‘private
pattern’ of co-stimulatory receptor usage determines the functionality
of CMV-, EBV- and HCV-specific CD8+ T cells in chronic HCV
patients. Notwithstanding, we observed that regulation of virus-
specific CD8+ T cell responses by costimulatory molecules is similar
between CMV and EBV but distinctly different from HCV at the level
of proliferation and interferon-y production. Finally we report that CMV
or EBV-specific CD8+ T cells in chronic HCV patients and healthy
individuals use similar patterns and hierarchies of costimulatory
molecules.

W3.06.05
PD-1 controls effectors but not the generation or function of
natural or induced regulatory T-cells

K. K. Ellestad, G. Thangavelu, C. L. Ewen, C. C. Anderson;
University of Alberta, Edmonton, AB, Canada.

During T cell activation, the balance of co-stimulatory and co-
inhibitory interactions plays an important role in shaping the resulting
T cell response. Co-inhibitory signals help maintain peripheral
immune tolerance, and thus animals with defective co-inhibitory
molecules, such as PD-1 KO mice, are predisposed to autoimmunity.
Unlike PD-1 KO mice, which develop mild autoimmunity, adult Rag
KO recipients of PD-1 KO hematopoietic stem cells (HSC) succumb




to rapid and severe multi-organ autoimmune disease soon after newly
generated T cells emerge from the thymus, implicating PD-1 as an
especially critical controller of T cell self-reactivity during lymphopenia
induced homeostatic proliferation (LIP). While we have found no
reduction in absolute numbers of FoxP3+ regulatory T cells (Treg) in
diseased PD-1 KO vs. wild type (WT) HSC recipients, some studies
have indirectly suggested that PD-1 deficiency may inhibit the
conversion of conventional T cells to induced Treg (iTreg) in the
periphery. We therefore investigated whether PD-1 deficiency results
in an intrinsic inability of T cells to convert to iTreg in vivo, which
could underlie disease in PD-1 KO HSC recipients. Surprisingly, our
findings show that PD-1 deficiency increases the numbers of iTreg
and does not reduce Treg suppressive function. In the context of LIP,
co-inhibitor deficient effector T cells cause disease primarily by
expanding beyond the ability of Treg to control them. The finding that
PD-1 restrains the effector response rather than promoting iTreg may
guide application of immunotherapeutics currently under investigation
to block human PD-1 in cancer.

W3.06.06

Immunogenic, but not steady-state, antigen presentation permits
Treg control of CD8+ T-cell effector differentiation through IL-2
modulation

R. J. Steptoe, A. McNally, R. Thomas;
University of Queensland, Woolloongabba, Australia.

One proposed mechanisms of Treg suppression is absorption of IL-2
by Treg and in vivo experimental evidence for this has recently been
obtained. While modulation of IL-2 bioavailability controls CD8+
effector differentiation under strongly immunogenic conditions it is not
known whether this modulates CD8+ T cell responses under steady-
state conditions. Here we assess this using a model in which dendritic
cells (DC) are manipulated to present cognate antigen to CD8+ T
cells either in the steady-state or when activated. Our observations
show Treg exert a check on expansion and effector differentiation of
CD8+ T cells, under strongly immunogenic conditions associated with
TLR ligand activation of DC and this is mediated by limiting IL-2
availability. In contrast, when DC remained unactivated, depletion of
Treg had little apparent effect on effector differentiation or IL-2
homeostasis. We conclude that while modulation of IL-2 homeostasis
is an important mechanism by which Treg control CD8+ effector
differentiation under immunogenic conditions, this mechanism plays
little role in modulating CD8+ T-cell differentiation under non-
immunogenic or tolerogenic conditions.

W3.07 B cell development and plasma cell
differentiation

W3.07.01
The Ras/Erk/PI3K pathways during positive selection of primary
B cells

C. Babolin, L. Sinik-Teodorovic, R. Torres, R. Pelanda;
National Jewish Health and University of Colorado Denver, Denver,
CO, United States.

Expression and signaling of the B cell antigen receptor (BCR) guide
the differentiation and selection of immature B cells. The BCR is also
able to signal in the absence of ligand binding, a response called
"tonic". We have found that tonic BCR signaling in immature B cells
propagates via Erk and PI3K through a pathway that can be activated
by Ras. These pathways promote the differentiation of non-
autoreactive immature B cells and their selection into the peripheral B
cell pool. Here, we propose that alterations of the Ras/Erk/PI3K
pathways can modify the selection of immature B cells and the
composition of the peripheral B cell pool, potentially increasing the
frequency of autoreactive B cells. We demonstrate that these
pathways are less active in autoreactive cells than in non-
autoreactive cells. Morevover, we show that activation of the tonic
BCR signaling cascade within autoreactive immature B cells breaks
central tolerance and leads to the differentiation into transitional B
cells via the same Erk and PI3K pathways. Our findings support a
model whereby arrest in differentiation and central B cell tolerance

are caused by the absence of tonic BCR signaling rather than the
presence of self-antigen-mediated signals.

Source of Support:

NIH #5R0O1AI1052310-09

W3.07.02

Characterization of Umbilical Cord Blood
CD34+CD43+CD19+CD38lo/int Cells Suggests a Common
Progenitor for Human B1 And B2 Cells

T. D. Quach’, N. E. Holodick®, R. Vuyyuru?, T. Manser?, T. L.
Rothstein’;

INSLIJ The Feinstein Medical Research Institute, Manhasset, NY,
United States, 2Kimmel Cancer Center, Thomas Jefferson University,
Philadelphia, PA, United States.

Recently Vuyyuru et. al. reported that human Umbilical Cord Blood
hematopoietic stem cells (UCBHSC) engrafted NSG (HIS) mice
generate protection against Borrelia hermsii, which causes relapsing
fever in infected humans, and is counteracted by murine B1b cells in
WT mice. A substantial number of HIS B cells displayed the human
B1-phenotype, CD19+CD27+CD43+CD70-. Importantly, we
confirmed that only these B cells spontaneously secreted IgM
antibody, a characteristic of B1 cell function. Together, we found that
CD34+ UCBHSC can give rise to both B1 and B2 cells. To further
identify human B1 potential progenitors, we characterized the
phenotype of human CD34+ UCBHSC utilizing multi-color flow
cytometry. Ex vivo analysis of CD34+ UCBHSC cells showed that
90% of CD34+CD38lo/int cells express CD43. As cells differentiated
into B cell lineage, identified by the dual expression of CD19 and
CD10, most early B cells lost CD43 while gaining higher CD38 and
surface Ig expression. Interestingly, a small fraction of B lineage
committed cells retained CD43 while gaining CD38 and surface Ig
expression. To investigate the progenitor potential of
CD34+CD38lo/int and CD34+CD38int/hi, we co-cultured sorted
CD34+CD38lo/int and CD34+CD38int/hi cells with human primary
stromal cells. We found that sorted CD34+CD38lo/int cells gave rise
to both CD34+CD19+10+CD43+CD38hi and
CD34+CD19+CD10+CD43-CD38hi cells, whereas sorted
CD34+CD38hi cells generated mostly CD34+CD19+CD10+CD43-
CD38hi B cells. Our findings suggested
CD34+CD43+CD19+CD38lo/int as the common progenitors for both
human B1 and B2 cells, and as these cells developed, B2 cells lost
both CD34 and CD43 expression, whereas B1 cells only lost CD34
expression while sustaining CD43 expression.

W3.07.03
A human marginal zone B cell precursor

M. Descatoire*?, S. Weller!, S. Irtan®, J. C. Weill*, C. A. Reynaud®;
'INSERM U783, paris, France, 2Faculté Paris Descarte, Paris,
France, *Hopital Necker-enfants malades, paris, France.

In mice, marginal zone B cells (MZB) represent a distinct B cell
lineage which arises in the spleen where marginal zone precursor
cells (MZP) differentiate under the control of the Notch2 pathway. In
humans, the existence of such a lineage is still controversial. We
propose here that in humans, blood IgM+IgD+CD27+ B cells
represent circulating splenic MZB cells with a differentiation pathway
that could be conserved at least in part between mice and humans.
We identified in human spleen a putative MZP subset, characterized
by its capacity to differentiate into MZB-like cells through Notch2
activation in vitro. This subset which is IgM™" IgD"®" CD27"
ABCB1” CD24™ and CD1c™, can be distinguished from naive cells
by the presence of a glycosylated variant of the CD45RB molecule. It
accounts on average for 5% of total splenic B cells in children and
decreases throughout life. A transcriptomic analysis confirmed that
MZP represent an intermediate differentiation stage between naive
and MZB cells. A Notch induction signature predominated among
genes discriminating MZP from naive B cells, a signature further
developed among MZB cells. We next analyzed the blood of three
patients with an inactivating mutation in one Notch?2 allele (a subset of
Allagille syndrome) and observed a specific decrease of
IgM+IgD+CD27+ MZB cells whereas switched memory B cells were
not impacted, similarly to the phenotype seen in Notch2-
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haploinsufficient mice Altogether, our results suggest that the early
development of human blood and splenic MZB cells, proceeds, as in
the mouse, through a Notch2-dependent differentiation pathway..

W3.07.04
The ELL-associated factor 2 negatively regulates germinal
center B cell survival and humoral immune responses

Y. Li', Y. Takahashi?, S. Fuiji®, J. Wang™;

!Laboratory for Inmune Diversity, RIKEN Yokohama Institute,
Yokohama, Japan, 2National Institute of Infectious Diseases, Tokyo,
Japan, *Research Unit for Cellular Inmunotherapy, RIKEN
Yokohama Institute, Yokohama, Japan.

The germinal center (GC) B cells undergo Ig gene hypermutation and
those with increased affinity for antigen are selected to survive and
differentiate into plasma or memory cells whereas those with
deleterious/nonsense mutations are eliminated by apoptosis. It is not
well understood how GC B cell survival is regulated. We found that
the ELL-associated factor 2 (EAF2) is selectively and highly
expressed in GC B cells. Mice deficient in EAF2 contained a higher
frequency of GC B cells than did WT mice after immunization with the
T-dependent (TD) antigen NP-CGG (4-hydroxy-3-nitrophenyl-acetyl
coupled to chicken gamma-globulin). Immunohistochemical staining
of spleen sections revealed that EAF2-deficient mice had a 2-fold
increase in the size of GC and decreased TUNEL® apoptotic cells
compared with WT mice. In addition, GC B cells isolated from EAF2-
deficient mice exhibited enhanced survival compared with WT GC B
cells under in vitro culture conditions. These results collectively
suggest that EAF2 promotes the apoptosis of GC B cells.
Consistently, EAF2-deficient mice produced increased levels of NP-
specific antibodies in response to NP-CGG than WT mice.
Furthermore, the mutant mice also showed elevated antibody
production against the T-independent (TI) antigen NP-Ficoll than did
WT mice. These results demonstrate that EAF2 mediates apoptosis
of GC B cells and negatively regulates humoral immune responses
against both T-D and T-I antigens.

W3.07.05
Epstein-Barr virus-encoded Latent membrane protein 2A impairs
B cell selection in germinal centers (GCs) but not GC formation

T. Minamitani, S. Sakakibara, T. Yasui, H. Kikutani;
Research Institute for Microbial Diseases, WPI Immunology Frontier
Research Center, Osaka University, Suita, Japan.

Germinal center (GC) reaction is a critical process for generation of
high-affinity B cells. It is known that Epstein-Barr virus (EBV) infect
GC B cells and persist in memory B cells and is associated with
lymphoid malignancies derived from GC B cell origin. EBV-infected
GC B cells express EBV-encoded latent membrane protein 2A
(LMP2A) that is known to mimic B-cell antigen receptor signals. To
determine whether LMP2A affects GC reaction, we generated knock-
in mice expressing LMP2A in GC B cells (LMP2a®“®). Normal GC
formation and increased numbers of CD138" plasma cells were
observed in spleen of LMP2a®® mice after immunization with NP-
CGG. However, LMP2a°“® mice had markedly reduced number of
NP-specific B cells and significantly lower serum levels of NP-specific
IgG. Sequencing analysis of Ig heavy chain from NP-specific B cells
revealed the significantly reduced frequency of V,186.2 gene usage
but not of somatic hypermutation in LMP2a®® mice. In vitro Ig
production assay demonstrated that LMP2A inhibited neither Ig
production nor Ig class switching. In addition, elevated serum levels
of autoantibodies were observed in LMP2a®“® mice. These results
suggest that LMP2A-mediated signals perturb GC selection in which
low affinity B cell clones such as autoreactive B cells would be
generated. We discuss the molecular mechanism by which LMP2A
contributes to latent infection of EBV in GC and memory B cells.

W3.07.06
IgE-expressing B cells are restrained by an intrinsic cell fate
predisposition

Z.Yang, C. D. C. Allen;
University of California, San Francisco, San Francisco, CA, United
States.

IgE antibodies are best known for their role in allergic disease. The
pathological hypersensitivity reactions mediated by IgE, coupled with
the extremely low abundance of IgE in serum, suggest that IgE+ B
cell responses are normally tightly regulated. However, direct studies
of IgE+ B cells have been hindered by substantial technical
challenges in the detection of these rare cells. To overcome these
limitations, we have generated IgE reporter mice, in which membrane
IgE expression is translationally linked to the expression of the yellow
fluorescent protein Venus. In these mice, IgE+ B cells can be readily
detected by flow cytometry and microscopy. In addition, we have
developed an improved flow cytometry procedure to detect IgE+ B
cells in any strains of mice.

We have used these new tools to study the genesis and fate of IgE+
B cells during primary immune responses. Initially, IgE+ B cells
differentiated into both plasma cells and germinal center B cells,
similar to IgG1+ B cells generated in parallel. However, IgE+ B cells
showed an atypical propensity to upregulate the transcription factor
Blimp-1 and to undergo accelerated differentiation into short-lived
plasma cells, which contributed to the loss of IgE+ B cells from the
germinal center. As a result, the duration and affinity maturation of the
IgE antibody response were limited. We also observed that the
differentiation of activated B cells into plasma cells is affected both
intrinsically by the isotype of the B cell receptor that is expressed and
extrinsically by the concomitant activation signals.

W3.08 Thl and Th2 cells

W3.08.01
Crucial role of IL-18R1 signaling in Thl cell differentiation in
mice infected with Trypanosoma cruzi

A. Oliveira®, A. P. Granato®, J. F. Gomes-Neto', C. H. D. Barbosa®, F.
B. Canto', R. Fucs®, A. Nobrega®, M. Bellio®;

'Universidade Federal do Rio de Janeiro, Rio de Janeiro, Brazil,
2Universidade Federal Fluminense, Niteroi, Brazil.

The myeloid differentiation protein 88 (MyD88) has been implicated in
the polarization to Thl response through the induction of IL-12 in
dendritic cells (DC), following TLR activation. As expected, MyD88-
deficient mice are highly susceptible to infection with different
intracellular parasites, including the human parasite Trypanosoma
cruzi, the etiologic agent of Chagas' disease. In fact, IFN-gamma
production by CD4" T cells is severely affected in MyD88™ mice
infected with T. cruzi. However, we have shown that CD8 T cell-
mediated responses are intact in MyD88-deficient mice, suggesting
that DC function is not completely abolished in MyD88-deficient mice.
As MyD88 is also an essential adaptor for signaling through IL-1R
and IL-18R, we aimed to investigate the intrinsic role of MyD88
expression in CD4 and CD8 T cells during infection with this parasite.
In order to answer these questions, we analyzed the production of
IFN-gamma by spleen CD4+ and CD8+ T cells in mixed (WT +
MyD88KO — WT) bone marrow chimeric mice infected with the Y
strain, by intracellular staining and flow cytometry. We also analyzed
mixed (WT + IL-1R1" — WT) and mixed (WT + IL-18R1" — WT)
bone marrow chimeras and measured CD4+ T cell in vivo
proliferation by BrDU incorporation. Our results show that MyD88
expression in CD4+ T cells, by signaling through IL-18R1, is
necessary for the expansion of the Thl subset induced during
infection with T. cruzi.

Financial support: Pronex, CNE-FAPERJ, CNPq and by The
National Institute of Science and Technology for Vaccines (INCTV -
CNPq).
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W3.08.02

Pro- and anti-inflammatory cytokine signals control the balance
between Th1l and Tfh differentiation during the first few days of
viral infection

H. D. Marshall®, I. A. Parish?, M. Staron, B. J. Laidlaw®, J. Ray", J.
Craft!, S. M. Kaech®;

YYale University, New Haven, CT, United States, “The John Curtin
School of Medical Research, The Australian National University,
Canberra, Australia.

During viral infections, anti-viral CD4 T cells receive multiple
sometimes opposing cytokine signals, but how these cells interpret
and respond to all of these signals is not well understood. We have
profiled the Tyl and Tey responses during acute viral infection from
the earliest activation events through memory cell formation. During
acute LCMV infection, LyGCID effector Tyl cells gave rise to functional
Twl memory cells and within the first 2 days of infection, and the
earliest activated T cells had already bifurcated into Ly6C", CD25",
PSGL1", T-bet", BCL6" (Tw1 precursor) and Ly6C", CD25"°, PSGL1",
T-bet, Bcl6" (Ten precursor) subsets. The Tul precursor population
was also the greatest IL-2 producer at these very early time points,
prior to elaboration of IFN-gamma. Furthermore, the first anti-viral
CDA4 T cells to exit the T zone into the inflammatory red pulp were Tyl
precursors. Direct IFN-I was not required for Tyl precursor formation,
but was sulfficient to promote IL-2 responsiveness and was required
for the migration of Tyl precursor cells out of the white pulp. Gene
expression profiling of Tyl and Tey effector cells revealed a profound
TGF-beta signature in anti-viral FoxP3" Tgy cells and indeed, we
found that direct TGF-beta signals promoted the differentiation of Tgy
precursor cells. Together, these studies identify novel pro- and anti-
inflammatory signals that control the balance between anti-viral Tyl
and Tgy differentiation during the first few days of infection and have a
profound impact on the overall effector and memory cells generated.

W3.08.03

CD4+ T cells are both trigger and target of the glucocorticoid
response that prevents lethal immunopathology in toxoplasma
infection

D. G. Kugler, P. R. Mittlesstadt?, J. D. Ashwell?, A. Sher?, D.
Jankovic’;

'L PD, NIAID, NIH, Bethesda, MD, United States, 2LICB, NCI, NIH,
Bethesda, MD, United States.

While synthetic glucocorticoids (GC) are commonly used in the
treatment of inflammatory diseases, the role of endogenous GC in the
regulation of host-protective immune responses is poorly understood.
Here we show that GC are induced during acute Toxoplasma gondii
infection and directly control the T cell response to the parasite. When
infected with toxoplasma, GR™“® mice that selectively lack GC
receptor expression in T cells undergo acute mortality despite
displaying parasite burdens indistinguishable from control animals
and unaltered levels of the innate cytokines IL-12 and IL-27.
Mechanistically, the excessive immunopathology of infected GR'™*"
animals was associated with hyperactive Thl cell function in vivo, but
not in vitro, as revealed by enhanced IFN-g and TNF production.
Unexpectedly, these CD4" T lymphocytes also overexpressed IL-10.
Importantly, CD4" T cell depletion in either wild-type or GR'™"® mice
led to ablation of the GC response to infection. Moreover, in
toxoplasma infected RAG2" animals, adoptive transfer of CD4" T
cells was required for GC induction. These findings establish a novel
IL-10-independent immunomodulatory circuit in which Thl cells
trigger a GC response that in turn dampens their own effector
function. In the case of T. gondii infection, this self-regulatory pathway
is critical for preventing collateral tissue damage.

W3.08.04
Blimp-1 triggers the formation of immunoregulatory IL-10
producing Thl cells during chronic viral infection

I. A. Parish®? H. D. Marshall?, P. A. Lang®*®, A. Bristle®, J. H.
Chen?, W. Cui®, P. S. Ohashi®**®, C. T. Weaver’®, S. M. Kaech?®,
John Curtin School of Medical Research, Australian National
University, Canberra, Australia, Yale University School of Medicine,
New Haven, CT, United States, *Campbell Family Institute for Breast
Cancer Research, Ontario Cancer Institute, University Health
Network, Toronto, ON, Canada, 4Department of Immunology,
University of Toronto, Toronto, ON, Canada, *Department of
Gastroenterology, Hepatology, and Infectious Diseases, University of
Dusseldorf, Diisseldorf, Germany, ®Department of Medical
Biophysics, University of Toronto, Toronto, ON, Canada, 'Department
of Pathology, University of Alabama at Birmingham, Birmingham, AL,
United States, 8Department of Microbiology, University of Alabama at
Birmingham, Birmingham, AL, United States, *"Howard Hughes
Medical Institute, New Haven, CT, United States.

During many chronic viral infections, the anti-viral T cell response
becomes attenuated in a process that is partly host regulated. While
elevated expression of the immunosuppressive cytokine IL-10 is
involved in this process, the relevant cellular sources of IL-10, as well
as the pathways responsible for IL-10 induction, remain unclear. In
this study, we trace IL-10 production over the course of chronic
lymphocytic choriomeningitis virus (LCMV) infection using an IL-10
reporter mouse line. We demonstrate that “exhausted” virus-specific
T cells, particularly virus-specific Thl cells, display elevated IL-10
expression during chronic LCMV infection and that ablation of IL-10
from the T cell compartment can partially restore T cell function and
reduce viral loads. We find that Blimp-1 is required for IL-10
expression by Thl cells and implicate antigen as the likely Blimp-1/IL-
10 induction signal. Thus, effector T cells self-limit their
responsiveness during persistent viral infection via an IL-10-
dependent negative feedback loop.

W3.08.05
RNA-binding protein HuR coordinately regulates GATA-3 and
CD4+ Th2 cytokine gene expression in dose-dependent manner

U. Atasoy®, M. Gubin®, R. Calaluce®, J. Martindale?, M. Gorospe®, C.
Stellato’, V. Casolaro®;

*University of Missouri-Columbia, Columbia, MO, United States,
National Insitute of Aging, NIH, Baltimore, MD, United States,
®National Institute of Aging, NIH, Baltimore, MD, United States,
“Johns Hopkins University, Baltimore, MD, United States.

Posttranscriptional control by RNA binding proteins (RBPs) and
microRNAs of CD4+ T cells is poorly understood. Asthma is driven by
GATA-3, IL-4 and IL-13. The RBP, HuR, posttranscriptionally
regulates IL-4 and IL-13. GATA-3 3’ UTR contains AU-rich elements
(ARE) which are binding sites for HUR. We identified GATA-3, IL-4
and IL-13 as HuR targets using RNA immunoprecipitation applied to
microarrays. We hypothesized that HuR may be coordinately
regulating Th2 differentiation. We used a HuR over-expression
transgenic mouse, as well as a HUR conditional mouse (HUR™ to
ablate HuUR in activated T cells, as well as siRNA and lentiviral ShRNA
to knock-down HuR. HuR over-expression stabilized GATA-3, IL-4
and IL-13 mRNAs, leading to increases in mRNA and protein.
Conversely, HUR RNAIi produced opposite results. These findings
were confirmed in human lymphocytes. We verified GATA-3 is a HUR
target by IP and biotin pull-downs and defined binding sites. Th2
polarized cells with reduced HuR levels (26%) from HuR " mice, had
significant decreases in IL-4, IL-13 and GATA-3 mRNA but not
protein. Surprisingly, Th2 cells from HUR"™ mice with HUR knockdown
(93%) showed significantly increased IL-4, IL-13 mRNA and protein
levels but no changes in GATA-3 or IFNg. We measured mRNA
transcription, stability and translation for cytokine mRNAs. IL-4
transcription was increased but not its stability. In contrast, IL-2 and
IL-13 transcription were unchanged but their transcripts were
stabilized. Polysomal gradient analysis revealed equal rates of
translation. Further studies defining how RBPs regulate GATA-3 and
Th2 cytokines in asthma will be critical.
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W3.08.06

Modifications of the bone marrow microenvironment in the
transition from monoclonal gammopathy of undetermined
significance to multiple myeloma in VK*MYC mice

A. Calcinotto®, E. Cattaneo®, M. Grioni*, S. Bertilaccio®, M. Chesi?, L.
Bergsagel®, G. Casorati, P. Dellabona®, M. Bellone®;

'Fondazione Centro San Raffaele, Milano, Italy, 2Mayo Clinic,
Scottsdale, AZ, United States.

Multiple myeloma (MM) is a neoplastic plasma cell (PC) disorder of
the oldest, and it is characterized by clonal proliferation of PC in the
bone marrow (BM), monoclonal protein in biological fluids and organ
dysfunction. While monoclonal gammopathy of undetermined
significance (MGUS) often anticipates MM, the role of the cellular
components of the BM microenvironment in the shift from MGUS to
MM is unknown. To this aim, we have investigated disease
development and progression in the Vk*MYC mouse model of
spontaneous MM.

We have found that the BM of Vk*MYC mice is the primary organ of
PC accumulation and based on the frequency of PC in the BM and M-
spike quantification, we were able to distinguish between MGUS and
MM in the Vk*MYC mice. The transition from MGUS to MM in these
mice was characterized by increased vascularization of the BM. A
comparison between age-matched Vk*MYC and WT mice affected by
MGUS revealed precocious alteration of the CD4/CD8 T cell ratio,
increased percentage of IL2 and IL4 producing CD4+ T cells, and
CD8+ T cells more prone to produce IFNy in the BM of the former.

In summary, our data suggest that early in disease development, yet
unknown factors elicit an inflammatory reaction that significantly
modifies the cellular composition of the BM and associates with
neoangiogenesis and PC accumulation. Being the pathology in the
Vk*MYC mouse similar to the human disease, our data might be
relevant to understand the mechanisms of progression from MGUS to
MM in humans.

W3.10 Th17 cells

1L3.10.01
Contribution of IL-17 to the chronicity of inflammatory diseases

P. Miossec;
University of Lyon, Lyon, France.

IL-17 was first identified as a T cell derived cytokine with effects on
inflammation and neutrophil activation. Using the example of
Rheumatoid arthritis (RA), it was next shown that its inhibition
induced a significant reduction in the production of inflammatory
mediators by explants of inflamed synovitis. This effect resulted from
synergistic interactions between IL-17 and other proinflammatory
cytokines such as TNF or IL-1. In addition to its effect on inflammation
and related destruction, the role of IL-17 was shown in RA chronicity
through an effect on reduced apoptosis of synoviocytes. Exposure of
synoviocytes to IL-17 reduced NO-induced apoptosis. At the same
time, enhanced expression of anti-apoptotic molecules such as
synoviolin was observed in the blood of RA patients, specifically
those not responding well to the TNF inhibitor infliximab. Extension to
a mouse model indicated that mice lacking the IL-17R had reduced
arthritis, reduced synovium infiltrate but increased local apoptosis.
Increased local production of IL-17 may result from local cell-cell
interactions. Indeed, interaction between activated T cells with
various mesenchymal cells, either from bone marrow, synovium, or
skin was found to favor the switch towards the Th17 pathway through
a caspase-1 monocyte-driven mechanism. Taken together, these
results support the early targeting of IL-17 in chronic inflammation
associated with matrix destruction. Reduced effect of IL-17 inhibition
can be expected when inflammation had a long term effect on
mesenchymal cells. Recent clinical results are in line with these
observations.

W3.10.01
Phosphorylation status determines the divergent roles of Smad2
and Smad3 as STAT3 cofactors in Th17 differentiation

J. Yoon'?, K. Sudo’, S. Park®, M. Kuroda', S. Nakae®, T. Yamashita®,
J. Ju®, K. Matsuzaki’, T. Sumida®, M. Mamura®;

Tokyo Medical University, Tokyo, Japan, 2CHA University, Seoul,
Republic of Korea, 3Sungkyunkwan University, Suwon, Republic of
Korea, “The University of Tokyo, Tokyo, Japan, *Azabu University,
Kanagawa, Japan, °Catholic University of Korea, Seoul, Republic of
Korea, ‘Kansai Medical University, Osaka, Japan, 8University of
Tsukuba, Ibaraki, Japan.

Transforming growth factor-§ (TGF-B) and interleukin (IL)-6 are the
pivotal cytokines to induce IL-17-producing CD4" T helper cells
(Tul7), which play pathogenic roles in inflammatory diseases.
Although crucial roles of IL-6 signaling through STAT3 in Tnl7
differentiation have been well demonstrated, roles of TGF-f3 signaling
through Smads are still controversial. Here we show that distinct
phosphorylation status of the highly homologous TGF- receptor-
regulated Smads (R-Smads) divergently regulate STAT3-induced
Twl7 differentiation. Smad2 deficiency ameliorated murine collagen-
induced arthritis (CIA) with decreased Tyl7 cells, whereas Smad3
haploinsufficiency exacerbated CIA with increased Ty17 cells. Smad2
and Smad3 exerted the opposite effects on STAT3-induced
transcription of IL-17A and the retinoic acid receptor-related orphan
nuclear receptor, RORyt (encoded by Rorc), an essential transcription
factor for induction of IL-17. Smad2 phosphorylated at the linker
region, serine 255 interacted with STAT3 to enhance transcription of
RORyt and IL-17A. By contrast, Smad3 MH2 domain interacted with
STAT3 to suppress STAT3-induced T417 differentiation by regulating
different sets of genes through distinct C-terminal phosphorylation
status: C-terminally unphosphorylated Smad3 recruited protein
inhibitor of activated STAT3 (PIAS3) to repress STAT3-induced
transcription of RORyt and IL-17A, while C-terminally phosphorylated
Smad3 enhanced STAT3-induced transcription of the JAK/STAT
inhibitors: SOCS3, SHP1/2. Thus, cite-specific phosphorylation status
of R-Smads determines their divergent functions as transcription
cofactors of STAT3 to regulate Ty17 differentiation.

W3.10.02
Transcriptional regulation of human Th17 cell differentiation

S. K. Tripathi*, Z. Chen®, T. Aij6? A. Larjo*?, V. Salo®, S. Tuomela®,
H. Lahdesmaki'®, R. Lahesmaa®;

“Turku Centre for Biotechnology, Turku, Finland, 2Department of
Information and Computer Science, Aalto University School of
Science, Espoo, Finland, *4Department of Signal Processing,
Tampere University of Technology, Tampere, Finland, Tampere,
Finland, “5Department of Information and Computer Science, Aalto
University School of Science, Espoo, Finland.

Dissecting the molecular mechanisms by which naive CD4+ T cells
differentiate to effector Th17 cells is important for understanding the
pathogenesis of inflammatory and autoimmune diseases. Most of our
current understanding on Th17 cell differentiation relies on studies
done in mouse, whereas the molecular mechanisms controlling Th17
cell differentiation program in human are not well defined.

We aim at identifying gene regulatory networks and molecular
machinery regulating early stages of human Th17 cell differentiation
program through combined RNA interference, genome-wide
experimental and computational approaches. As a first step, naive
CD4+ T cells isolated from umbilical cord blood were used to
construct detailed kinetics of gene expression after initiation of Th17
differentiation (Tuomela et al. Blood 2012, 119:e151-60). Genome-
wide expression analysis of the cells polarizing towards Thl7
phenotype, demonstrated differential regulation of several novel and
known genes associated with Th17 differentiation. The differential
expression of selected candidate genes were further validated at
protein level and analyzed for their specificity in initiation of Th17 as
compared to initiation of other T helper subsets. Using this dataset as
a starting point for constructing the gene regulatory network, we
selected to study further the role of STAT3, a transcription factor
influencing Th17 polarisation. We have combined RNAi and ChIP
sequencing to identify direct and indirect STAT3 targets during Th17
cell differentiation. Further analysis is in progress. Finally, this
integrated data set on STAT3-mediated transcriptional network will
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provide a basis for modulating Th1l7 mediated pathogenic and
autoimmune immune responses in human.

W3.10.03
Protein C receptor (PROCR) regulates pathogenic phenotype of
Th17 cells

Y. Kishi*, C. Wang®, C. Wu', N. Yosef'?, A. Regev?, N. Joller, V.
Kuchroo';

'Center for Neurologic Diseases, Brigham and Women'’s Hospital and
Harvard Medical School, Boston, MA, United States, 2Broad Institute
of MIT and Harvard, Cambridge, MA, United States.

We performed a temporal microarray analysis of developing Th17
cells to identify cell surface molecules, which are differentially
expressed in Th17 cells and regulate the development of Th17 cells.
We found protein C receptor (PROCR) to be specifically expressed in
Th17 cells. Focusing on the regulation of PROCR expression, we
demonstrated that the Th17-specific transcription factors Roryt, IRF4,
and STAT3 bound to the promoter of PROCR by chromatin
immunoprecipitation (ChlP)-PCR. Furthermore, we found PROCR
expression was dramatically reduced in Th17 cells from Roryt KO,
IRF4 KO, or STAT3 KO mice, indicating these Th17-specific
transcription factors induce PROCR expression. To elucidate the
biological function of PROCR in Thl17 cells, we overexpressed
PROCR in T cells and observed that PROCR decreased the
expression of genes identified as part of the pathogenic signature of
Th17 cells, including CXCL3, IL-3, and CCL4. To specifically address
the role of PROCR in Th17 cells in vivo, we overexpressed PROCR
in myelin oligodendrocyte glycoprotein-specific Th17 cells in vitro and
adoptively transferred these cells to induce experimental autoimmune
encephalomyelitis (EAE), a model for multiple sclerosis. In line with
our in vitro data, PROCR reduced the pathogenicity of Th17 cells as
recipients of PROCR expressing Th17 cells displayed ameliorated
disease. In conclusion, we identified PROCR as a receptor that is
specifically expressed in Th1l7 cells and regulates the pathogenic
phenotype in Th17 cells. Furthermore, we found Roryt, IRF4, and
STAT3 regulated PROCR expression in Thl7 cells. Finally, we
demonstrated PROCR could reduce Th17 pathogenicity in vitro and
in vivo.

W3.10.04
IL-17A secretion by CD8+ T cells supports Th17-mediated
autoimmune encephalomyelitis

M. Huber?, S. Heink?, A. Pagenstecher®, K. Reinhard®, J. Ritter*, A.
Visekruna®, A. Guralnik®, T. Kamradt®, M. Lohoff";

YInstitute for Medical Microbiology, University of Marburg, Marburg,
Germany, “Institute for Immunology, Jena University Hospital, Jena,
Germany, *Dept. Neuropathology, University of Marburg, Marburg,
Germany.

IL-17-producing CD8" T (Tcl7) cells are detectible in multiple
sclerosis (MS) lesions; however their contribution to the disease is
unknown. To identify functions of Tcl7 cells, we induced
experimental autoimmune encephalitis (EAE), a murine model of MS,
in mice lacking interferon regulatory factor 4 (IRF4). IRF4-deficient
mice failed to generate Tcl17 and Th1l7 cells and were resistant to
EAE. After adoptive transfer of wild-type CD8" T cells and
subsequent immunization for EAE induction in these mice, the CD8"
T cells developed a Tcl7 phenotype in the periphery but could not
infiltrate the CNS. Similarly, transfer of small numbers of wild-type
CD4" T cells alone did not evoke EAE, but when transferred together
with CD8" T cells, IL-17-producing CD4" (Th17) T cells accumulated
in the CNS and mice developed severe disease. Th17 accumulation
and development of EAE required IL-17A production by CD8" T cells,
suggesting that Tcl7 cells are required to promote CD4" T cell-
mediated induction of EAE. Accordingly, patients with early-stage MS
harbored a greater number of Tcl7 cells in the cerebrospinal fluid
than in peripheral blood. Our results reveal that Tc17 cells contribute
to the initiation of CNS autoimmunity in mice and humans by
supporting Th17-cell pathogenicity.

W3.10.05
Development and stability of human Th17 cells require
endogenous NOS2 and cGMPc/GK-dependent NO signaling

N. Obermajer*, J. Wong', K. Chen®, M. Scott, S. Khader?, J. Kolls®,
K. Odunsi®, R. Edwards™®, T. Billiar, P. Kalinski?,

*University of Pittsburgh, Pittsburgh, PA, United States, 2Roswell Park
Cancer Institute, Buffalo, NY, United States, *University of Pittsburgh
Cancer Institute, Pittsburgh, PA, United States.

Nitric oxide (NO), a mediator of inflammation and immunity, is
involved in the pathogenesis of and resistance to cancer,
autoimmunity and infectious diseases. We observed that the local
markers of Thl7 responses in ovarian patients cancer positively
correlated with the intarumoral expression of nitric oxide synthase-2
(NOS2/iNOS). While high concentrations of exogenous NO
indiscriminately suppressed Thl, Th2, and Thl7 responses, the
physiologic NO concentrations produced by patients’ myeloid-derived
suppressor cells (MDSCs) promoted the development of
RORyt(Rorc) IL-23RIL-17" Th17 cells.

In addition to the positive impact of the exogenous (MDSC-produced)
NO, we observed that the development of Thl7 cells from naive-,
memory-, or tumor-infiltrating CD4" T cells, driven by IL-1B/IL-6/IL-
23/NO-producing MDSCs or by recombinant cytokines (IL-1(3/IL-6/IL-
23), is associated with the induction of endogenous NOS2 and NO
production, and critically depends on NOS2 activity within CD4" T
cells.

Inhibition of NOS2 activity or the canonical cGMP/cGK pathway of
NO signaling abolishes the de novo induction of Thl7 cells and
selectively suppresses IL-17 production by established Th17 cells
isolated from ovarian cancer patients. Our data indicate that, apart
from its previously recognized role as an effector mediator of Th17-
associated inflammation, NO is also critically required for the
induction and stability of human Th17 responses. The current results
provide rationale for targeting NO, NOS2, cGMP, and cGK as new
targets to manipulate Th17 responses in cancer, autoimmunity and
inflammatory diseases.

W3.10.06

Evidence of a transient nature of the Th17 phenotype of
CD4+CD161+ T cells in the synovial fluid of juvenile idiopathic
arthritis patients

L. Maggi, L. Cosmi, V. Santarlasci, M. Capone, V. Querci, M. Rossi,
F. Liotta, E. Maggi, F. Annunziato, S. Romagnani;
University of Florence, Florence, Italy.

Objective: To investigate the phenotype and function of CD4+ T cells
in synovial fluid (SF) from the affected joints ofchildren with
oligoarticular-onset juvenile idiopathic arthritis (JIA) and to establish a
possible link with disease activity. Methods: CD4+ T cells were
obtained from the peripheral blood (PB) and SF of 23 children with
oligoarticular-onset JIA, as well as from the PB of 15 healthy children
and were analyzed for CXCR3, CCR6, CD161 expression and for
IFN(interferon)-y and interleukin-17A (IL-17A) production. Results:
The numbers of CD4+CD161+ cells, showing either the type 1 T
helper (Thl) or Th17/Th1 phenotype, were higher in SF than in PB of
children with JIA. The few Th17 cells from SF of JIA underwent a
spontaneous shift to the Thl phenotype in vitro, whereas Th1l7 cells
from PB of healthy children shifted only in presence of JIA SF; this
effect was neutralized by antibody blocked of IL-12 activity. The
frequencies of CD4+CD161+ cells, particularly the Th17/Th1l cells, in
the JIA SF positively correlated with levels of erythrocyte
sedimentation rate and C-reactive protein. Conclusion: These findings
suggest that a shifting of CD4+CD161+ T cells from Thl7 to the
Th17/Thl or Thl phenotype can occur in the SF of oligoarticular-
onset JIA, and indicate that the accumulation of these cells is
correlated with parameters of inflammation. Thus, the results support
the hypothesis that these cells may play a role in JIA disease activity.
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W3.11 Gamma-delta T cells

IL3.11.01
Regulatory interactions between granulocytes and gamma/delta
T cells in response to aminobisphosphonates

D. Kabelitz*, V. Chandrasekaran?, T. K. Lindhorst?, S. Kalyan;
YInstitute of Immunology, Kiel, Germany, Otto-Diehl Institute of
Organic Chemistry, Kiel, Germany.

When  Ficoll-Hypaque-separated  human  peripheral  blood
mononuclear cells (PBMC) are activated by aminobisphosphonates
(n-BP) in the presence of exogenous IL-2, a strong and selective
proliferation of Vgamma9/Vdelta2 T-cells ensues. This is commonly
attributed to the uptake of n-BP by monocytes and subsequent
endogenous production of pyrophosphates due to the inhibitory effect
of n-BP on farnesylpyrophosphate synthase. To study the uptake of
n-BP in various cell populations, we chemically coupled the n-BP
zoledronic acid to CFSE (“FluorZOL"), and analyzed cellular ingestion
of FluorZOL by flow cytometry. When using RBC-lysed whole blood
(containing all leukocytes) we observed strong uptake of FluoZOL not
only in monocytes but also in granulocytes and very little, if any, in
lymphocytes. gamma/delta T-cell proliferation was drastically inhibited
when total leukocytes rather than PBMC were stimulated with n-BP or
FluorZOL, despite highly efficient uptake. The inhibitory effect of
granulocytes on gamma/delta T-cell proliferation in response to n-BP
could be fully prevented by neutralizing three inhibitory factors of
granulocytes. These observations could explain the observed
disappearance of gamma/delta T-cells from blood upon prolonged
treatment with n-BP (Kalyan et al, J Bone Miner Res 28:728,2013);
and, furthermore, these findings may be relevant for the future
exploitation of gamma/delta T-cells for immunotherapeutic
application.

W3.11.01
Heterogeneity and prognostic influence of tumor- infiltrating yd
T lymphocytes in colon cancer patients

E. Lo Presti', S. Meraviglia', G. Cicero?, V. Orlando', S. Buccheri’,
M. P. La Manna', D. Di Liberto’, S. Cutrera®, N. Caccamo’, F. Dieli’;
'Dipartimento di Biopatologia e Biotecnologie Mediche e Forensi-
Universita di Palermo, Palermo, Italy, “Dipartimento di Discipline
Chirurgiche ed Oncologiche-Universita di Palermo, Palermo, Italy.

Tumors grow in a complex and intricated network of epithelial and
mesenchymal cells, inflammatory and immune cells and the
characterization of the immune contexture is a major prognostic factor
for patients survival and represent a target for innovative cancer
therapies.

We characterized colon cancer-infiltrating yo T cells in a cohort of 70
patients in terms of phenotype and effector functions and correlated
the immunological analysis with clinicopathological features of colon
cancer. Results show that V81 T cells were the predominant
population in the vast majority of specimens and upon short term
mitogen in vitro stimulation produced IL-10, while Vy9Vvé2 T cells
were found uniformly at lower proportion in most of the patients, had
a predominant terminally-differentiated effector memory (TEMRA)
CD45RA'CD27" phenotype, expressed cytotoxic molecules as
perforin and granzyme B and upon short term in vitro stimulation with
phosphoantigen produced pro-inflammatory cytokines as IL-17 and
IFNy in different combinations.

Correlation with different clinicopathologic features demonstrates that
higher percentage of tumor-infiltrating Vy9vé2 T cells are found in
well differentiated tumors and in patients with early-stage disease and
absence of metastasis; moreover, intratumoral yd T cell numbers are
positively correlated with overall survival of colon cancer patients.

In conclusion, our results highlight the role of yd T cells against
colorectal cancer cells and suggest that immune response mediated
by y& T lymphocytes may contribute to the immunosurveillance of
colon cancer. These findings may foster the development of novel
alternative or adjuvant therapies targeting yo T cells for the treatment
of colon cancer patients.

W3.11.02
Key role of Free Heavy Chain of HLA class | molecules in HCMV
and tumor stress sensing by gamma-delta TCR

R. Marlin*?, S. Netzer*?, V. Pitard"?, S. Daburon*?, C. Harly*?, T.
Bachelet'?, J. Moreau™*?, J. Taupin**?, J. Déchanet-Merville*?;
'CNRS UMR 5164, Bordeaux, France, “Univ. Bordeaux Segalen,
Bordeaux, France, *immunology and Immunogenetic laboratory,
Bordeaux, France.

Non-Vd2 yd T cell clones isolated from Cytomegalovirus (HCMV)-
infected individuals show dual TCR dependent reactivity against
tumor cell lines and HCMV-infected cells suggesting recognition of
stress-associated self antigens by non-Vd2 TCRs. In order to identify
these uncharacterized ligands, we immunize mice with tumor cells
targeted by HCMV-reactive non-V62 TCRs and select mAbs able to
specifically abrogate the reactivity of yd TCR transductants against
these targets.

In this study, we focused on a Vy9v®d3 TCR, which confers to
transductants a restricted reactivity against three tumor B cell lines
only. By contrast, several blocking mAbs (LSM) selected to recognize
Vy9Va3 antigen, ubiquitously targeted HLA class | (HLA-I) molecules
expressed by a wide panel of cells. These results suggested the
Vy9V&3 TCR recognition of HLA-I molecules expressed in a particular
shape or environment in the three B cell targets. Interestingly, B cell
targets and HCMV-infected cells expressed B-2-microglobulin-free
HLA-I heavy chains (FHC). Silencing B-2-microglobulin in B cell
targets abrogated both HLA-I FHC cell surface expression and
Vy9Va3 TCR reactivity, suggesting the recognition of HLA-I FHC by
the Vy9Vd3 TCR. Moreover, the original Vy9V&3 T clone expressed
CD85j and CD158b inhibitory receptors specific for HLA-I, that do not
bind FHC, suggesting a regulation of TCR-mediated HLA-I
recognition in physiological context. Blocking these receptors
markedly increased the Vy9V3d3 T clone reactivity against B cell
targets and HCMV-infected cells.

Altogether, our results identify HLA-I FHC as a potential stress-
associated antigen common to HCMV-infection or cellular
transformation that mediate stress surveillance by yd T cells.

W3.11.03
Implication of gamma delta T cells in the immune response
against murine CMV

C. Khairallah, S. Netzer, M. Juzan, A. Villacreces, V. Praloran, J.
Moreau, J. Dechanet-Merville, M. Capone;

CIRID UMR-CNRS 5164, Batiment 1B, Université Bordeaux Segalen,
Bordeaux, France.

We previously showed that gamma delta T cells are key contributors
to the immune response against CMV in humans, and participate to
CMV riddance partially through interferon gamma (IFNgamma)
release. The aim of the present study was to use the mouse model of
CMV infection in order to dissect in vivo the implication of murine yd T
cells in the control of mouse CMV (MCMV). Using C57BL/6 mice
deficient for alpha beta and/or gamma delta T cells, we showed that
whichever subpopulation is sufficient to confer protection against
MCMV. Viral loads increased with time in all organs tested from
CD3epsilon-/- (alpha beta- gamma delta-) infected mice, and the
presence of high levels of transaminases in blood was suggestive of
liver damage. CD3epsilon-/- ultimately died unlike TCRalpha-/- (alpha
beta- gamma delta+) mice that survived with much lower viral loads.
In TCRalpha-/- mice, CD27+ gamma delta T cells were increased in
the liver 7 days post MCMV-infection suggesting an implication of
IFNgamma-secreting gamma delta T cells in the clearance of MCMV
in this organ. Finally, bone marrow transfer experiments using
TCRalpha-/- donors rendered CD3epsilon-/- mice resistant to MCMV
in accordance with a protective anti-viral role for gamma delta T cells.
These results which suggest that gamma delta T cells could
compensate for the absence of alpha beta T cells during MCMV
infection could be of particular relevance in immune-suppressive
contexts where alpha beta T cells are more specifically compromised.
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W3.11.04
HDACY7 plays a significant role in yd T-cell development and
function

M. G. MacKenzie, C. Gawden-Bone, S. Matthews;
University of Dundee, Dundee, United Kingdom.

In many cellular systems Histone Deacetylases (HDACs) play
important roles in the regulation of cell differentiation, proliferation and
survival. HDACs regulate chromatin structure and thus gene
transcription by reversing histone lysine acetylation. As such they
been identified as key players in the development of the immune
system with evidence suggesting HDAC7 acts as a gene expression
switch regulating T-cell development and function. A small subset of
T-cells express TCR chains encoded by the gamma and delta gene
loci. A role for HDACY in these y&T cell's development and function is
yet to be identified. We have bred an HDAC7 floxed/floxed mouse
with a vav-cre transgenic mouse in order to delete HDAC7 from all
haematopoietic cells. yd T-cell number in the Thymus of these mice is
normal however we have identified a 10-fold increase in y® T-cell
number in the peripheral tissues (spleen and lymph nodes) compared
to wild type. Splenocytes from these mice stimulated in-vitro with CD3
and cultured in the presence of IL2 for 6 days preferentially proliferate
yd T-cells to a higher degree than af T-cells. Interestingly these
activated HDAC7 KO yd T-cells are functionally competent for
producing IFNy, but not IL-17. Preliminary data also suggests an
impairment of yd T-cells ability to home to epithelial compartments as
shown by a 50% reduction of yd T-cells in the ear epithelia. We
propose HDAC7 plays a significant role in the proliferation of yd T-
cells and their ability to produce IL-17 with a further role in yd T-cell
homing.

W3.11.05
A network of High Mobility Group box transcription factors
programs innate IL-17 production

N. Malhotra®, K. Narayan', O. Cho", K. Sylvia', H. Melichar', M.
Rashighi', V. Lefebvre?, J. E. Harris®, L. J. Berg®, J. Kangl;
'UMass Medical School, Worcester, MA, United States, “Cleveland
Clinic Lerner Research Institute, Cleveland, OH, United States.

All lymphocytes, whether innate or adaptive, can be segregated into
effector subsets, based on distinct gene regulatory networks. Innate
or innate-like lymphocytes become effectors in their tissue of origin
such as thymus (yd0 T and iNKT cells) and gut (Lymphoid Tissue
inducer-like, LTi, cells) while adaptive lymphocytes acquire
specialized functions upon pathogen encounters. Unique gene
regulatory networks responsible for the generation of innate
lymphocytes were unknown. yd T cells are the major source of IL-17
and IL-22 (Tyd17) at the early phases of immune response and are
also responsible for inflammatory disorders in the skin. We
demonstrate that a transcription factor (TF) network consisting of a
quartet of High Mobility Group box TFs, SOX4, SOX13, TCF1 and
LEF1, programs the intrathymic differentiation of Tyd17 cells. While
SOX4 and SOX13 positively regulate the two requisite Tyd17 cell-
specific genes, Rorc and Blk, TCF1 and LEF1 interact with SOX
proteins and promote alternate effector subset differentiation.
Furthermore, we show that T cell lineage specification factor TCF1 is
indispensable for the generation of 1L-22 producing gut NKp46"
innate lymphoid cells and restrains cytokine production by LTi-like
effectors. These results predict that a shared gene network
architecture programs all innate sources of IL-17 and IL-22,
independent of anatomical origins and antigen receptor expression.

W3.11.06
Major contribution of gamma delta T cells to IL-17A production
and ovarian cancer growth in vivo

M. Rei'? T. Lanca®, R. Thompson®, F. Balkwil’, H. Kulbe®, B. Silva-
Santos®, D. Pennington®,

YInstituto Medicina Molecular, Lisbon, Portugal, ’Graduate Program in
Areas of Basic and Applied Biology, Porto, Portugal, 3Barts and The
London School of Medicine and Dentistry, London, United Kingdom.

A significant body of evidence implicates y& T cells in tumour
immunosurveillance. The anti-tumour function of yd cells stems from
their potent cytotoxicity and their capacity to produce high levels of

IFN-y. However, y& cells were also recently implicated in promoting
tumour growth, possibly as a result of their ability to secrete IL-17A.
Considering the ultimate goal of manipulating yd cells for cancer
treatment, we aim to further dissect the pro-tumour mechanisms of yd
cells. We use a transplantable 1D8 ovarian cancer cell line, that grows
slower upon IL-17A neutralization. Our data show that yd cells
infiltrate ID8 tumour foci and are a major source of IL-17A in the
tumour microenvironment. Furthermore, yd cell-deficient mice (TCR&-
/-) show reduced D8 tumour burden, which strongly suggests that the
pro-tumour role of IL-17A is mediated by yd cells. A significant
fraction of yd cells is proliferating in situ and accounts for a 2.3-fold
increase in yd cell numbers in the peritoneal cavity, 6 weeks after ID8
cell injection. The majority of these yd cells display a Vyl- Vy4-
phenotype, indicating they belong to the Vy6+ subset which is
naturally enriched in the peritoneal cavity. Interestingly, both IFN-y+
and IL-17A+ yd cells accumulate in the tumour microenvironment,
potentially suggesting a dominance of the pro-tumour effects of IL-
17A over the anti-tumour functions of IFN-y. We are currently
generating TCRd-/- IL-17A-/- mice to further assess the contribution
of yd cells to the IL-17A-mediated tumour growth in this ovarian
cancer model.

W3.12 Follicular helper T cells

I1L3.12.01
Interleukin-21 directs T follicular helper cell differentiation

A. Vogelzang, H. McGuire, S. Liu, C. King;
The Garvan Institute of Medical Research, Darlinghurst, NSW 2010,
Australia.

T helper cell derived cytokines such as interleukin (IL)-21 play an
important role in the generation of antibody forming cells during the
germinal center reaction following T dependent immunization.
However, several recent studies have questioned whether IL-21 has
a CD4" T cell intrinsic role. Using a variety of approaches including
MHC |l tetramer-based detection of endogenous antigen specific Tth
cells, we provide evidence that IL-21 acts on antigen specific CD4" T
helper cells to support their survival and differentiation. IL-21 receptor
deficient (1121r-/-) “Tth-like” cells exhibited phenotypic similarities with
Tfh cells, but had abnormally high expression of programmed cell
death protein 1 (PD-1), selectively differentiated into FoxP3+
regulatory Tfh cells and were functionally deficient as B cell helpers.
The propensity for 1121r-/- T cells to differentiate into T regulatory cells
may reflect the altered balance between responsiveness to IL-2 and
IL-21 (Stat5/Stat3) and reinforces the important role for IL-21 in Tfth
cell differentiation.

W3.12.01

Functional overlap of ROQUIN-1 and ROQUIN-2 in the repression
of mMRNAs controlling Tfh cell accumulation and systemic
inflammation

A. Pratama, R. R. Ramiscal, D. G. Silva, S. Das, V.
Athanasopoulos, X. Hu, J. J. Hogan, C. Goodnow, M. Cook, C. G.
Vinuesa;

John Curtin School of Medical Research, Canberra, Australia.

Accumulation of Tfh cells and excessive production of pro-
inflammatory cytokines by myeloid cells lead to autoantibody-driven
diseases. ROQUIN-1 (Rc3h1) has been previously shown to repress
ICOS and IFNy and prevent Tth cell accumulation. Unlike Rc3hlsan
mice that carry a single mutation in the RNA binding ROQ domain of
ROQUIN-1, mice lacking the protein within T cells paradoxically do
not display increased T follicular helper (Tth) cells. We analyzed mice
with mutations that eliminate the RING domain from ROQUIN-1
(Rc3h1RING) or its paralog, ROQUIN-2 (Rc3h2). We find that the
RING deletion impairs Icos mRNA regulation by ROQUIN-1, but not
as dramatically as the ROQ mutation. We propose that in RING-
deficient ROQUIN-1 mice, ROQUIN-2 can compensate and largely
repress ICOS expression and Tfh cells accumulation. These
paralogs, whose common ancestral gene preceded adaptive
immunity, also target TNF in non-lymphoid cells. We found that mice
carrying the combined mutations Rc3hlsan and Rc3h1RING show
early lethality, have heightened sensitivity to endotoxic shock and
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increased susceptibilty to TNF-dependent autoantibody-induced
arthritis. Thus the ROQUIN family emerges as a post-transcriptional
brake for both the adaptive and innate immune systems to curtail
antibody responses and inflammation.

W3.12.02
Identification of human Tfh-specific miRNAs and investigation of
their role in Tfh differentiation and function

A. Ripamonti, E. Provasi, G. Rossetti, S. Curti, V. Ranzani, V.
Parente, F. Facciotti, M. Moro, S. Abrignani, M. Pagani;
INGM, Milan, Italy.

Follicular helper T cells (Tfh) are a separate CD4+ T helper subset
specialized in provision of help to B cells. They develop
independently from other T cell subsets and are critical for humoral
immunity, including the generation of long-lived and high affinity
plasma cells and memory B cells. Alteration of Tfh-specific genes
leads to defects in germinal centers (GCs) formation, with consequent
autoimmune or immunodeficiency disorders. The molecular
mechanisms underlying Tfh cells differentiation are poorly
understood. MicroRNAs (miRNAs) are highly conserved non-coding
single-stranded small RNA molecules that control gene expression
post-transcriptionally by binding the ‘3untranslated region of target
mRNA. To investigate the role of miRNAs in Tfh cells biology we
performed RT-gPCR and deep sequencing analysis on Tfh and Naive
CD4+ T cells sorted from human adenoids. We identified Tfh-specific
miRNAs and in vitro validated their predicted targets. We found that
Tfh-specific miRNAs regulate transcripts specifically expressed in Ttfh
cell subset and known to be essential for their function. We are
performing gain or loss of function experiments using lentiviral vectors
aimed at modulating miRNA expression in human Tfh cells. Through
these experiments we will assess how these Tfh specific-miRNAs
influence the ability of Tfh cells to help B cells, and elucidate their role
in Tth biology.

W3.12.03
Follicular regulatory T cells migrate to germinal centers via
NFAT2-mediated signaling

M. Vaeth', G. Mueller?, D. Stauss?, L. Dietz", S. Klein-Hessling", E.
Serfling®, M. Lipp?, I. Berberich®, F. Berberich-Siebelt®;

YInstitute of Pathology at the University of Wuerzburg, Wuerzburg,
Germany, “Max-Delbruck-Center for Molecular Medicine (MDC),
Berlin, Germany, ’Institute of Virology and Immunobiology at the
University of Wuerzburg, Wuerzburg, Germany.

Maturation of high affinity B lymphocytes is precisely controlled during
the germinal center reaction. This is dependent on CD4'CXCR5"
follicular helper T cells (Try) and inhibited by CD4"CXCR5 Foxp3*
follicular regulatory T cells (Ter). Since NFAT2 was found to be highly
expressed and activated in follicular T cells we addressed its function
herein. Unexpectedly, ablation of NFAT2 in T cells caused an
augmented GC reaction upon immunization. Consistently, however,
Ter cells were clearly reduced in the follicular T cell population due to
impaired homing to B cell follicles. This was Tggr-intrinsic. The overall
frequency of nTreg cells remained unaltered in mice lacking NFAT2
or even NFAT1 plus NFAT2. Furthermore, the suppressive function of
both nTreg and iTreg cells was independent on robust NFAT levels,
as absence of one or two NFAT members did not alter suppressor
activity in vitro or during colitis and transplantation in vivo. However,
the physiological relevance of NFAT2 for humoral (auto-) immunity
was corroborated by exacerbated lupus-like disease in the presence
of NFAT2-deficient Tgr.

This study was funded by the German Research Foundation DFG:
SPP1365 (M.V. + F.B.-S.), TRR52/A3 (F.B.-S.), B8 (M.L. & G.M.),
and C5 (E.S.), and CRU216 (1.B.) as well as from the Federal Ministry
for Education and Research: IZKF in Wirzburg, Germany (L.D. +
F.B.-S.).

W3.12.04
The inhibitory receptor PD-1 regulates IgA selection and
bacterial composition in the gut

S. Kawamoto', T. H. Tran', M. Maruya®, K. Suzuki*?, Y. Doi*, Y.
Tsutsui', L. M. Kato', S. Fagarasan’;
'RCAI, RIKEN, Yokohama, Japan, *Kyoto University, Kyoto, Japan.

Immunoglobulin A (IgA) is essential to maintain the symbiotic balance
between gut bacterial communities and the host immune system.
Intestinal IgA production occurs via both T helper cell-dependent and
independent pathways. The diversification of IgA repertoire by
somatic hypermutation takes place mostly in specialized
microenvironments called germinal centers (GCs), in which B cell
interaction with T follicular helper (Tgy) cells induces the expression of
activation-induced cytidine deaminase (AID). Teq cells express high
amounts of the inhibitory co-receptor programmed cell death-1 (PD-
1), a key receptor for shutting down the ineffective immune responses
and maintaining the tolerance. We found that PD-1 regulates the gut
microbiota through the appropriate selection of IgA plasma cell
repertoires. PD-1-deficiency generates an excess number of Tey cells
with pro-inflammatory phenotypes, which affect the selection of IgA
precursor cells in GCs of Peyer's patches. Consequently, the IgAs
produced in PD-1-deficient mice have reduced bacteria-binding
capacity causing alterations of microbial communities in the gut.
Interestingly, the altered bacterial composition in PD-1-deficient mice
induces systemic activation and induction of GCs where poly- /auto-
reactive antibodies could be generated. Thus, we revealed that PD-1
plays a critical role in regulation of antibody diversification required for
the homeostasis and prevention of autoimmune diseases.

W3.12.05
Regulation of T Helper Cell-Dependent Antibody Response in
Lymphopenic Hosts

S. Preite!, D. Baumjohann®?, F. Ronchi*?, F. Sallusto’, A.
Lanzavecchia®;

YInstitute for Research in Biomedicine, Bellinzona, Switzerland,
University of California San Francisco, San Francisco, CA, United
States, *University of Bern, Bern, Switzerland, *Institute of
Microbiology, ETH, Ziirich, Switzerland.

Cognate interactions between T helper cells and B cells are required
for the production of high-affinity antibodies and for the generation of
memory B cells and long-lived plasma cells. To gain insight into the
nature of signals regulating these different aspects of B cell
responses, we set up an experimental system in which CD3e-
deficient mice - which lack T cells but have normal B cell
development - are reconstituted with small number of TCR-transgenic
T cells. We found that adoptively transferred OVA-specific CD4+ T
cells induced effective primary antibody responses following
immunization with OVA and adjuvant; however, serum antibody levels
were not sustained. Further analysis revealed that upon
immunization, T cells proliferated extensively and preferentially
developed into T follicular helper (Tfh). Although initiation of germinal
center (GC) reaction and differentiation of B cells into antibody-
secreting short-lived plasma blasts were normal, Tth cells became
dysfunctional and failed to provide help to OVA-specific B cells during
late GC events, resulting in impaired affinity-maturation and lack of
long lived plasma cells. Instead, hypergammaglobulinemia, hyper-
IgE, and production of autoantibodies were observed in the
recipients. These data provide a link between overstimulation of Tfh
cells and the development of dysregulated humoral immune
responses and may have implications for treatment of patients with
congenital defects in lymphocyte homeostasis or suffering from
diseases involving lymphopenia, such as HIV infection or certain
tumors.
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W3.12.06

Fate decision of germinal centre B cells is based on asymmetric
division

M. Meyer-Hermann®, Y. Zhang?, G. D. Victora®, K. Toellner?;
'Helmholtz Centre for Infection Research, Braunschweig, Germany,
2University of Birmingham, Birmingham, United Kingdom, *Whitehead
Institute for Biomedical Research, Cambridge, MA, United States.

Evolution of germinal centre (GC) B cells involves somatic
hypermutation and selection. Multi-photon imaging of GC B cells has
revealed the migration path of B cells in the GC environment and
allowed localisation of critical selection steps. These data are
analysed in silico in the framework of a theory of GC B cell selection,
divsion, and exit. The analysis unravels so far unappreciated
implications of the multi-photon data sets for B cell differentation to
plasma cells: B cells, after having received selection signals from T
follicular helper cells, always return to the GC dark zone. Thus, the
pathway of recylcing, which was not even proven until 3 years ago,
turns out to be the exclusive fate of positively selected B cells. In the
dark zone, B cells divide and distribute the previously collected
antigen asymmetrically onto their daughters. After two divisions one
of the four B cells still carries the antigen, enters final differentiation
into a plasma cell and leaves the GC in direction of the adjacent T
zone. The evidence for this new GC theory, called GC LEDA model,
is presented and the implications for the success of the GC reaction
is illustrated: Compared to a classical recycling model, the number of
plasma cells derived from the GC is ten-fold and affinity maturation is
achieved one day earlier. This is of major relevance in time critical
immune responses.

W3.13 Regulatory T cells: basic aspects

IL3.13.01
Regulatory T cells fine-tune DC costimulation in vivo to set the
threshold for T cell activation

B. Fazekas de St. Groth™?, H. Bolton®, C. Zhu®;
Centenary Institute, Sydney, Australia, “Discipline of Dermatology,
University of Sydney, Sydney, Australia.

Despite extensive research into their functional properties, the
mechanism(s) of regulatory T (Treg) cell action remains controversial.
Based on preliminary data indicating that lymph node and spleen
dendritic cells (DCs) express abnormally high levels of costimulatory
molecules in mice deficient in Tregs, we hypothesised that Tregs
exert real-time control over the immunostimulatory function of DCs.

To test whether Tregs reduce the expression of costimulatory
molecules in vivo, we set up a mouse model in which
immunodeficient animals are reconstituted with pure Tregs, supported
by exogenous IL-2. Only when the total number of Tregs reached the
number present in normal mice was DC costimulation reduced to

normal levels. Using CFSE labelling, we showed that Treg
reconstitution prevented fast-phase lymphopaenia-induced
proliferation, which is a necessary step in the induction of

autoimmune disease in lymphopenic mice. In contrast, reconstitution
with conventional CD4 T cells led to an increase in DC costimulation
and enhanced lymphopenia-induced proliferation. Treg expression of
CTLA-4 was necessary for their ability to normalise DC costimulation
and to inhibit lymphopaenia-induced proliferation. Treg expression of
CTLA-4 was also responsible for controlling recruitment of antigen-
specific CD4 T cells into division.

These data indicate that the activation of self-reactive T cells in
lymphopenic mice is a specific result of Treg deficiency, independent
of conventional T cells, and that the effect is mediated via control of
DC costimulation.

IL3.13.02
Impaired peripheral tolerance as a consequence of disturbed
regulatory T cells - dendritic cell interactions

H. Schild, S. Muth, H. Probst;
University Medical Center Mainz, Mainz, Germany.

Dendritic Cells (DC) are professional antigen presenting cells (APC)
that play a dual role in the control of adaptive immune responses. DC
that have been activated through recognition of pathogen- or danger
associated molecules can prime naive T cells. In contrast, non-
activated DC in the steady state induce peripheral T cell tolerance.
We have recently shown that CD4+Foxp3+ regulatory T cells (Treg)
are important for tolerance induction by steady state DC. Depletion of
Treg results in an activated phenotype of steady state DC and these
DC induce priming instead of tolerance. However, whether DC
activation and the concomitant loss of tolerizing capacity is a result of
general autoimmunity that develops in the absence of regulatory T
cells, or whether direct interactions between DC and Treg are
necessary to allow steady state DC to induce tolerance has remained
unclear. To address this question in vivo, we have generated mouse
models in which cognate DC-Treg interactions or previously reported
suppressive Treg-mechanisms are impaired.

We find that in those case where DCs cannot be controlled by
regulatory T cells induction and maintenance of peripheral CD8+ T
cell tolerance is compromised.

W3.13.01
Low/ negative expression of CD6 in natural T-regulatory cells

C. A. Garcia Santana, J. W. Tung, S. Gulnik;
Beckman Coulter, Inc., Miami, FL, United States.

Natural T-regulatory cells, nTreg, are responsible for the maintenance
of dominant self tolerance and play an important role in the
prevention of autoimmune disorders, allergy, and in the maintenance
of fetal maternal tolerance and organ graft tolerance. While the
nuclear transcription factor, FOXP3, uniquely defines nTreg, there is
a need to identify convenient surface markers that can be used to
isolate and expand viable highly enriched nTreg. Several surface
markers have been already identified. Among them, CD4, CD25 and
CD127 are the most commonly used. In our study healthy blood
samples were obtained with informed consent. PBMC were isolated
and a 10 color multicolor staining was performed and analyzed on
Gallios™ flow cytometer. In addition, labeled Treg cells were isolated
using a MoFlo® XDP cell sorter and plated for use in a Treg-
suppression assay with allogeneic PBMC stimulated with anti-
CD3/CD28 mAbs in a CFSE proliferative assay. Our results show that
CD4'CD25"FOXP3* nTreg exhibit low/ negative CD6 expression
(CD6"). We show that CD4'CD25"CD6" and CD4'CD25"CD127""
cells exhibit similar nTreg-associated marker expression and similar
in vitro suppression activity on CD8" T-cell proliferation. Moreover,
two major nTreg subpopulations were identified from the analysis of
CD6 and CD127 expression on CD4'CD25" cells: a CD6 CD127""
population, with high expression levels of FOXP3, and a CD6'CD127"
population, with low FOXP3, high CCR4 and low CD45RA, HLA-Dr
and CD39 markers. Lack of CD6 on nTreg cells could participate to
Treg anergy response to antigenic stimulus and can contribute to
better understanding of biology of nTreg immune regulation.

W3.13.02
Regulatory T cells increase the avidity of CD8+ T cell responses
to non-self antigens and promote memory

L. Pace’, A. Tempez', C. Arnold- Schrauf2 F. Lemaitre®, P. Bousso®,
L Fetler®, T. Sparwasser S. Am|gorena

U932, Instltut Curie, Paris, France, “Institute of Infection
Immunology, TWINCORE, Hannover, Germany, *INSERM U668,
Institut Pasteur, Paris, France, “U168 Institut Curie, Paris, France.

Regulatory T cells (Tregs) suppress autoreactive T cells through
multiple effector mechanisms, acting both during the priming and the
effector phases of immune responses. In healthy individuals, Treg-
mediated suppression does not always compromise T cell responses
to infectious, non-self antigens. We show that Tregs play a critical
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role during the priming of immune responses in mice. We observed
that Treg depletion induced the activation and expansion of an
endogenous population of low avidity CD8+ T cells. To study the
mechanisms involved in the suppression of low avidity CD8+ T cells,
we took advantage of two peptides N4 vs. T4, that are recognized
with different affinities by the OT-l TCR. We visualized the early
interactions between DCs, OT-l cells and Tregs using dynamic 2-
photon microscopy. During the early phases of T cell priming, Tregs
established an affinity threshold for CD8+ T cell activation that
prevented the activation of low-avidity T cells. We investigated the
effects of Treg depletion and the role of CCL-3/4/5 chemokines, on
DC-T cell interactions. In the absence of Tregs the over production of
CCL-3/4/5 chemokines, stabilized the dynamic interactions between
antigen presenting dendritic cells and low avidity CD8+ T cells.

In the absence of Tregs, the avidity of the endogenous primary
immune response to Listeria monocytogenes -OVA infection was also
impaired, resulting in reduced memory protection.

These results suggest that Tregs are important regulators of CD8+ T
cell priming and play a critical role in the induction of high avidity
primary responses and effective memory protection.

W3.13.03
Costimulatory requirements for Treg homeostasis and function

C. Wang, R. Kenefeck, L. Wardzinski, L. S. Walker;
University College London, London, United Kingdom.

We have previously shown that blockade of the CTLA-4 pathway
significantly enhances Treg proliferation, presumably by enhancing
signaling through the CD28 pathway. We now show using CD28-
deficient animals that the effects of anti-CTLA-4 are entirely
dependent on CD28 signaling. Analysis of bone marrow chimeric
mice, comprising wildtype and CD28-deficient cells, has allowed us to
demonstrate that intrinsic CD28 signals are necessary for anti-CTLA-
4 induced Treg proliferation. By blocking CD86 and CD80,
independently or together, we have been able to dissect the relative
requirements for each ligand in maintaining Treg homeostasis. In
addition to regulating the strength of CD28 signaling, we have
previously shown that Treg-expressed CTLA-4 reduces expression of
CD86 and CD80 by a process of trans-endocytosis. Together our
data suggest a model in which peripheral Treg control their own pool
size by regulation of costimulatory ligand expression.

This work was funded by an MRC Senior Research Fellowship to
LSKW

W3.13.04

Continuous interactions with self are required for maintaining
regulatory CD4 T-cell numbers and suppressive capacities in the
periphery

A. Delpoux*?, P. Yakonowsky'?, A. Pommier"? C. Charvet'? M.
Valente'?, A. Durand™?, B. Martin'?, C. Auffray™?, B. Lucas"?%
'Cochin Institute, INSERM U1016, CNRS UMR 8104, Paris, France,
Descartes University, Paris, France.

Thymic development of regulatory Foxp3® CD4 T cells (Tregs) is
instructed by TCR with high avidity for self-peptides bound to self
MHC class Il molecules (self). In the periphery, Tregs are important
for the maintenance of self-tolerance but how their self-reactivity
impacts on their homeostasis and suppressive capacities is poorly
understood. In this study, we show that, in young mice, peripheral
Tregs can be subdivided into two subsets according to Ly-6C
expression. Interestingly, almost all thymic Tregs were Ly-6C" but
they gave rise to both Ly-6C" and Ly-6C* Tregs after migrating to the
periphery. Phenotypic analysis and adoptive transfer experiments of
peripheral Ly-6C” and Ly-6C" Tregs revealed that the non-expression
of Ly-6C by about 60% of peripheral Tregs was dependent on self-
recognition. According to their higher ability to interact with self, Ly-
6C° Tregs expressed higher surface amounts of key
immunosuppressive molecules such as CD25, CTLA-4, CD39 and
CD73 than Ly-6C" Tregs and were the only ones to produce
constitutively anti-inflammatory cytokines. In line with their phenotype,
only Ly-6C" Tregs displayed suppressive capacities both in vitro and
in vivo. Finally, whereas Ly-6C" Tregs maintained their numbers with
age, Ly-6C" Tregs gradually disappeared. Altogether, our data

suggest that both the survival and the function of Tregs rely on
continuous interactions with self in the periphery.

W3.13.05
TGF-b signalling is required for CD4+ T cell homeostasis but
dispensable for regulatory T cell function

A. Sledzinska', S. Hemmers?, F. Mair*, O. Gorka®, J. Ruland®, L.
Fairbairn®, W. Miiller’, A. Waisman®, B. Becher", T. Buch?,

YInstitute of experimental Immunology, Zurich, Switzerland, 2Memorial
Sloan Kettering Cancer Center, New York, NY, United States,
*Technical University of Munich, Munich, Germany, “University of
Manchester, Manchester, United Kingdom, *Universitatsmedizin der
Johannes Gutenberg-Universitat, Mainz, Germany.

TGF-B is widely held to be critical for the maintenance and function of
regulatory T cells and thus peripheral tolerance. Here we show that
inducible deletion of the TGF-B receptor Il (TR2) from mature CD4" T
cells does not result in the collapse of the T,y cell population as
observed in constitutive models. Instead, it leads to a pronounced
enlargement of both Nrp-1* thymic regulatory and effector memory T
cell pools. This T cell expansion is a cell intrinsic process caused by
increased T cell receptor sensitivity. Further, the expression of Foxp3
and other regulatory T cells markers was not dependent on TGF-3
signalling and the TR2—deficient T4 cells retained their suppressive
function both in vitro and in vivo. We also show that peripheral TR2
ablation from CD4" T cells does not lead to lethal autoinflammation
and transfer of theses T helper cells to lymphopenic recipients results
in colitis, but not overt autoimmunity. In contrast, thymic ablation of
TR2 receptor in combination with lymphopenia leads to lethal multi-
organ inflammation. In summary, our findings indicate that TGF-B
regulates the homeostasis of mature CD4" T cells but is dispensable
for peripheral tolerance and T4 function in the adult animal.

W3.13.06
Essential role for Bcl11b in the FoxP3 transcriptional complex
and T regulatory cells suppressive function

M. Hamaguchi, K. Sakai, N. Ohkura, H. Morikawa, Y. Shimazu, J. B.
Wing, S. Sakaguchi;

Department of Experimental Immunology, World Premier International
Immunology Frontier Research Cent, Suita, Japan.

Naturally occurring T regulatory cells (Treg cells) engage in the
maintenance of immunological self-tolerance and homeostasis, by
expression or repression of lineage specific molecules. Foxp3, which
is exclusively expressed by Treg cells, critically controls the
development and function of Treg cells; however, the molecular
mechanisms by which Foxp3 controls its target genes are still remain
elusive. We characterized constituents of the Foxp3 transcriptional
complex, and found that the T cell lineage specific transcriptional
factor, Bclllb, was a novel constituent of the Foxp3 transcriptional
complex. Treg specific gene regulation and molecule expression,
especially CTLA-4 expression, and immune suppressive activity were
impaired in Treg cells lacking Bclllb. Consequently, lethal
autoimmunity was observed in Treg-specific Bclllb conditional
knockout mice. Impaired immunesupressive activity in Bcll1lb-null
Treg cells was rescued by forced expression of CTLA-4 Taken
together, Bclllb is an essential component of the Foxp3
transcriptional complex, which regulates Treg specific gene
expression. This model explains how transcriptional complex controls
expression of lineage specific gene.
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W3.13.07

Human regulatory T cells rapidly suppress T cell receptor-
induced calcium, NF-kB, and NFAT signaling in conventional T
cells

A. Schmidt?, N. Oberle?, R. Joshi', S. Frischbutter®, R. Baumgrass®,
H. Lin*, G. W. Mayr®, E. Suri-Payer?, J. Tegner', P. H. Krammer?;
Karolinska Institutet, Center for molecular medicine (CMM),
Computational Medicine Unit, Solna, Sweden, Division of
Immunogenetics (D030), Tumorimmunology Program, German
Cancer Research Center (DKFZ), Heidelberg, Germany, *Deutsches
Rheuma-Forschungszentrum (DRFZ), a Leibniz Institute, Berlin,
Germany, “Institut fir Biochemie und Signaltransduktion, University
Medical Center Hamburg-Eppendorf, Hamburg, Germany.

CD4+CD25hiFoxp3+ regulatory T cells (Tregs) are critical mediators
of self-tolerance, which is crucial for the prevention of autoimmune
disease, but Tregs can also dampen antitumor immunity. Tregs inhibit
the proliferation of CD4+CD25- conventional T cells (Tcons), as well
as the ability of these cells to produce effector cytokines; however,
the molecular mechanisms of suppression remain incompletely
understood. We show that human Tregs rapidly suppressed the
release of calcium ions (Ca2+) from intracellular stores in response to
T cell receptor (TCR) activation in Tcons. The inhibition of Ca2+
signaling resulted in decreased dephosphorylation, and thus
decreased activation, of the transcription factor nuclear factor of
activated T cells 1 (NFAT1) and reduced the activation of nuclear
factor kB (NF-kB). In contrast, Ca2+-independent events in Tcons,
such as TCR-proximal signaling and activation of activator protein 1
(AP-1), were not affected during coculture with Tregs. Despite
suppressing intracellular Ca2+ mobilization, coculture with Tregs did
not block the generation of inositol 1,4,5-trisphosphate in TCR-
stimulated Tcons. The Treg-induced suppression of the activity of
NFAT and NF-kB and of the expression of IL-2 was reversed in Tcons
by increasing the concentration of intracellular Ca2+. Our results
elucidate a previously unrecognized and rapid mechanism of Treg-
mediated suppression. Ongoing and future studies aim at deciphering
new molecules causative for this rapid suppression by next-
generation proteomics studies, pathway analyses and computational
data integration. This increased understanding of Treg function and
Tcon resistance to suppression may be exploited to generate
possible therapies for the treatment of autoimmune diseases and
cancer.

W3.13.08
Selective inhibition of pro-inflammatory T cell responses by
TIGIT+ Tregs

N. Joller, S. Xiao, B. Patel, C. Zhu, J. Xia, F. J. Quintana, V. K.
Kuchroo;

Brigham and Women's Hospital, Harvard Medical School, Boston,
MA, United States.

Foxp3* regulatory T cells (Tregs) are a subset of CD4" T cells that is
key in regulating immune responses and maintaining self-tolerance.
Recently the concept has emerged that Tregs are comprised of many
specialized subpopulations with distinct regulatory functions. Although
the transcription factors that differentially induce the effectors that are
required for this specialized suppression have been identified, the
molecules that mediate these selective effector functions remain
largely unknown. Our results indicate that the co-inhibitory molecule
TIGIT, which is expressed on about 30% of nTregs, represents such
a mediator.

TIGIT marks a functionally distinct Treg subset that displays
increased suppressive capacity and an activated phenotype. Using in
vivo models of experimental autoimmune encephalomyelitis (EAE)
and colitis, we demonstrate that TIGIT" Tregs specifically suppress
pro-inflammatory Th1/Th17 responses yet spare or even enhance
Th2 responses. This selective suppression of pro-inflammatory
responses (IFN-gamma and IL-17) is mediated by secretion of a
soluble Treg specific effector molecule, which is a key factor
contributing to the higher suppressive capacity of TIGIT® Treg and the
selective inhibition of Th1/Thl7 repsonses. We have identified a
transcription factor that is induced by TIGIT that drives the expression
of this effector molecule and thereby enables TIGIT® Tregs to
selectively suppress pro-inflammatory effector T cell responses, while
sparing or even promoting Th2 effector T cell responses. TIGIT"
Tregs are thus likely to be a specialized Treg subset equipped to

specifically suppress inflammatory immune responses and tissue
inflammation mediated by Th1/Th17 cells.

W3.13.09

Regulatory T cells suppress the late phase of the immune
response in lymph nodes through P-selectin glycoprotein
ligand-1

S. Angiari’, B. Rossi’, L. Piccio?, B. H. Zinselmeyer®, S. L. Budui', E.
Zenaro', V. Della Bianca®, A. H. Cross?, M. J. Miller’, G. Constantin’;
1Dept. of Pathology and Diagnostics, University of Verona, Verona,
Italy, Dept. of Neurology, Washington University, St. Louis, MO,
United States, *Dept. of Pathology and Immunology, Washington
University, St. Louis, MO, United States.

Regulatory T (Treg) cells maintain tolerance towards self-antigens
and suppress autoimmune diseases, although the underlying
molecular mechanisms are unclear. In this study we investigated the
role of the mucin P-selectin glycoprotein ligand (PSGL)-1 in the
suppressor activity exerted by Treg during autoimmune disease
development.

RESULTS. We initially found that mice deficient for PSGL-1 develop
a more severe form of experimental autoimmune encephalomyelitis
(EAE) than wild-type animals, suggesting that PSGL-1 has a role in
the negative regulation of autoimmunity. Moreover, Treg cells lacking
PSGL-1 were unable to suppress EAE and failed to inhibit T-cell
proliferation in vivo in the lymph nodes. Using two-photon laser-
scanning microscopy in the lymph node, we found that PSGL-1
expression on Treg cells had no role in the suppression of early T-cell
priming (day +1 post-immunization) after immunization with antigen.
Instead, PSGL-1 deficient Treg cells lost the ability to modulate T-cell
movement and failed to inhibit T cell-dendritic cell contacts and T-cell
clustering essential for sustained T-cell activation during the late
phase of the immune response (day +7 post-immunization). Notably,
PSGL-1 expression on myelin-specific effector T cells had no role in
T-cell locomotion in the lymph node. In conclusion, our data show that
PSGL-1 represents a previously unknown phase-specific mechanism
for Treg cell-mediated suppression of the persistence of immune
responses and autoimmunity induction.

This work was supported by the European Research Council (ERC)
and Fondazione ltaliana Sclerosi Multipla (to G.C)

W3.13.10

Visualizing tolerance induction: behavior and function of
regulatory T cells during the establishment of materno/fetal
tolerance

M. G. Ruocco, T. Chen, G. Darrasse-Jeze, D. Klatzmann;
Université Pierre et Marie Curie, Paris, France.

A fetus is inherently antigenic to its mother and yet is not rejected.
Our understanding of the mechanisms that regulate materno/fetal
tolerance is fragmentary, yet these mechanisms have important
therapeutic  implications in  abnormal pregnancies, organ
transplantation and autoimmune diseases.

Recently, regulatory T cells (Tregs) have been suggested to play a
pivotal role in preventing the rejection of the fetus during pregnancy,
as ablation of Tregs results in increased resorption of the embryos in
allogeneic matings in mice. Furthermore, women with repeated
spontaneous abortions and preeclampsia were found to display
decreased numbers of CD25'CD4" Tregs.

We have undertaken a comprehensive analysis of the role, activation
status and function of Tregs, their spatial and temporal distribution
and their interactions with other immune system cells (DCs, Teffs and
NK cells) during pregnancy. We found that embryo implantation
triggers the early recruitment and proliferation of activated/memory
Tregs in the uterine draining lymph nodes. Moreover, Treg
proliferation is antigen-driven and self-specific. Finally, low-dose IL-2
treatment prevents abortion in an abortion prone model.

Furthermore, we have developed two-photon in vivo imaging
approaches to directly visualize T cells at the materno/fetal interface,
the decidua. Our data suggest that Tregs are recruited to the decidua
upon implantation. Here, they are either motile or big and sessile and
these latter are able of long lasting interactions with DCs.
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Our results establish novel in vivo approaches to study the dynamic
interactions of immune cells at the materno/fetal interface and shed
light on the establishment of immune tolerance.

Proposal 300901: FP7-PEOPLE-2011-IIF

W3.13.11

Migratory, and not lymphoid-resident, dendritic cells maintain
peripheral self-tolerance and prevent autoimmunity via induction
of iTreg cells

A. Broggi', C. Vitali*, F. Mingozzi*, S. Barresi', G. Raimondi?, I.
Zanoni', F. Granucci’;

*University of Milan Bicocca, Milano, Italy, “University of Pittsburgh
School of Medicine,Thomas E. Starzl Transplantation Institute,
Pittsburgh, PA, United States.

There is evidence that dendritic cells (DCs) induce peripheral
tolerance. Nevertheless, it is not known whether immature DCs in
general are able to tolerize CD4 (+) T cells or if this is a prerogative of
specialized subtypes. Here we show that, when autoantigen
presentation is extended to all conventional mouse DCs, immature
lymphoid tissue resident DCs are unable to induce autoantigen-
specific regulatory T (iTreg) cell conversion. In contrast, this is an
exclusive prerogative of steady-state migratory DCs that are able to
induce antigen-specific iTreg cells in an RA-dependent manner.
Because only lymph nodes host migratory DCs, iTreg cells develop
and are retained solely in lymph nodes, and not in the spleen.
Mechanistically, in cutaneous lymph nodes, DC-derived CCL22
contributes to the retention of iTreg cells. The importance of the local
generation and retention of iTreg cells is emphasized by their
essential role in protecting mice from autoimmunity in a model of
autoimmune Herpes Stromal Keratitis.

W3.13.12

Der P 1 induced CD4+FOXP3+GATA3+ T cells have suppressive
properties while contributing to the polarization of the Th2
response

L. L. Reubsaet, J. Meerding’, R. Giezeman?, I. M. de Kleer®, H. G.
M. Arets®, B. J. Prakken', J. Beekman®, F. van Wijk®;

YUMC Utrecht, Utrecht, Netherlands, 2Department of Public Child
Health, GGDMN, Zeist, Netherlands, *Erasmus MC, Rotterdam,
Netherlands.

Functionally distinct T helper cell subsets, such as regulatory T cells
(Treg) and T helper 2 (Th2) cells play an important role in allergy.
Cumulating evidence indicates that FOXP3+ Treg can be functionally
regulated by transcription factors previously thought to be T helper
lineage specific, but little data is available for humans. Here, we
functionally characterize allergen-specific human T helper cell
responses in vitro. We stimulated peripheral blood mononuclear cells
(PBMC) of allergic children and non-sensitized healthy controls with
purified Der P 1 allergen and analyzed responding cells for GATA3
and FOXP3 transcription factor expression, associated cell surface
phenotypes and cytokines production.

In allergic individuals, a typical Th2 response with high GATA3, IL4,
IL5 and IL13 expression was observed. Interestingly, a fraction of
cells co-expressed GATA3 and FOXP3. These double positive cells
were highly proliferative and produced typical Th2 cytokines, but also
potently suppressed T cell proliferation and production of non-Th2
cytokines such as IFN-g and TNF-a.

Our data indicate that allergen-specific T helper cells co-expressing
GATA3 and FOXP3 have functional features of Th2 and Treg cells.
These data indicate that GATA3 and FOXP3 are not exclusive human
T helper cell markers and suggest that GATA3+/FOXP3+ T helper
cells may contribute to allergic polarization by producing Th2
cytokines while suppressing non-Th2 pathways.

W3.13.13
Highly pure human antigen-specific Tregs with superior function
in preventing allograft rejection

F. Noyan®, M. Hardtke-Wolenski®, Y. Lee’, R. Taubert!, G.
Warnecke', A. Knoefel', E. Schulde’, S. Olek?, M. P. Manns’, E.
Jaeckel®;

*Hannover Medical School, Hannover, Germany, Epiontis, Berlin,
Germany.

Adoptive transfer of CD4+FOXP3+ regulatory T cells (Tregs) might be
an alternative option to achieve tissue specific tolerance without
perturbance of general immunocompetence. Polyspecific Tregs can
control graft versus host diseases under lymphopenic conditions.
However, under non-lymphopenic conditions as in patients after
organ transplantation polyspecific Tregs were so far largely ineffective
in controlling immune responses. Herein, we describe that the surface
molecules latency associated peptide (LAP) and glycoprotein A
repetitions predominant (GARP) can specifically identify Tregs
activated by their T cell receptor and not in bystander fashion. Using
these markers we could show for the first time that the human natural
Treg repertoire contains about 10% of alloreactive Tregs. In addition
we show that CD154 is neither expressed on resting nor on activated
Tregs and can therefore be used to increase the purity of isolated
Tregs. The combination of CD154-LAP+ or CD154-GARP+ markers
allowed the isolation of highly pure antigen-specific Tregs. The purity,
assessed by TSDR methylation analysis, exceeds all other published
Treg isolations and identifies furthermore just antigen-specific Tregs.
Furthermore, we demonstrated that those LAP+ allospecific Tregs are
highly capable in the prevention of potent allospecific DTH responses
in humanized mice and in the prevention of rejection of allogeneic
cells in immune reconstituted humanized mice.

These results represent a major step forward for the use of adoptively
transferred Tregs in non-lymphopenic conditions such as
autoimmunity and transplant rejection. As current clinical studies are
using CD4+CD25high Tregs, the findings could be of major
importance for future clinical trials.

W3.13.14
TCR-independent CD4+CD25+ regulatory T cell activation during
immune responses

H. Kojima, Y. Kashiwakura, M. Hashiguchi, T. Kobata;
Department of Immunology, Dokkyo Medical University School of
Medicine, Mibu, Tochigi, Japan.

To clarify the precise behavior of CD4°CD25" regulatory T (Treg) cells
during immune responses is important to realize whole truth of
immunity. Since activated T cells express CD25 on their surface, it is
very hard to distinguish between activated conventional T (Tconv)
cells and Treg cells. However, we found that activated Tconv cells
were distinguishable from Treg cells by cell-size and the expression
levels of CD25. By using this discrimination method, action of Treg
cells in mixed lymphocyte culture (MLC) was analyzed in mice.
Surprisingly, cell-sizes of the majority of Treg cells enlarged in MLC,
although the majority of Tconv cells were still small-sized. TCR-
transgenic system indicated that Treg enlargement was not
dependent on antigen recognition. Furthermore, a trans-well culture
system showed that Treg enlargement required cytokines rather than
cell-cell contact. To characterize the large-sized Treg cells in MLC,
expression levels of proliferation- and apoptosis-related molecules
were assessed. The large-sized Treg cells in MLC expressed Ki-67, a
cell-cycle related antigen, and incorporated BrdU as much as Tconv
cells. In addition, the large-sized Treg cells expressed Bim, a pro-
apoptotic factor, higher than activated Tconv cells. In fact, much
apoptotic large-sized Treg cells were found. Taken together, the
large-sized Treg cells, which were majority of Treg cells, in MLC were
in the situation of both proliferation and apoptosis.

Now we are trying to clarify the trigger by which Treg cells were
enlarged, and the regulatory function of large-sized Treg cells in MLC.
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IL3.14.01
TACI regulates T-independent marginal zone B cell responses
through innate activation-induced cell death

F. Mackay™, W. Figgett', A. Strasser?, P. Hertzog", K. Fairfax, V.
Fabien®, D. Saulep-Easton®, M. Le Page’, L. O'Reilly?, S.
Gerondakis™;

*Monash University, Melbourne, Australia, *Walter and Eliza Hall
Institute, Melbourne, Australia.

Activation-Induced Cell Death (AICD) plays a critical role in immune
homeostasis and tolerance. In T cell-dependent humoral responses,
AICD of B cells is initiated by Fas ligand (FasL) on T cells, stimulating
Fas on B cells. In contrast, T cell-independent B cell responses
involve innate-type B-lymphocytes, such as marginal zone (MZ) B
cells and only little is known about the mechanisms that control AICD
during innate B cell responses to TLR activation. Here, we show that
MZ B cells undergo AICD in response to TLR4 activation in vivo. This
process requires engagement of the BAFF/APRIL receptor, TACI,
which cooperates with TLR4 signaling to up-regulate expression of
both FasL and Fas on MZ B cells and to also repress inhibitors of
Fas-induced apoptosis signaling. This process is also dependent on
Mal downstream of TLR4. These findings demonstrate an
unappreciated role for TACI and its ligands in the regulation of AICD
during T-independent B cell responses.

I1L3.14.02
Regulatory B and iNKT cells interaction: novel mechanism of
Suppression

C. Mauri*, A. Bosma®, A. Abdel-Gadir?, E. Jury?;
*University College London, London, United Kingdom, UCL, London,
United Kingdom.

Currently, dendritic cells (DCs) are believed to be the antigen
presenting cells that predominantly present glycolipid antigen and as
such are responsible for iINKT cell activation/proliferation.
Immunotherapy using lipid presenting cytokine-pretreated dendritic
cells to activate iNKT cells has been proposed as a strategy to
enhance tumor immunity, infectious diseases or to dampen
autoimmune diseases. Given the role for
CD19+CD24hiCD38hiCD1dhi B cells in the activation of iNKT cells,
and the powerful immunoregulatory properties of these B cells, we
propose that lipid presenting Bregs may strongly influence the
outcome of INKT cell based immunotherapy. We have shown that, in
healthy individuals, Bregs activate invariant Natural Killer T (iNKT)
cells via presentation of lipid antigen, which results in INKT cell
proliferation and cytokine production. We reported also that both
CD19+CD24hiCD38hi B cells and iNKT cells are functionally and
numerically, deficient in patients with Systemic lupus erythematosus
(SLE). In SLE patients, B cells are unable to induce iNKT proliferation
or cytokine production, defects that were associated with the rapid
internalization and reduced surface expression of CD1d on
CD19+CD24hiCD38hi B cells. CD1d expression and iNKT cell
function were restored in B cell repopulated patients responding to
treatment with rituximab. It is therefore important to further explore
the nature of iINKT-Breg interactions during homeostasis, and
whether the consequences of these interactions are different during
inflammation or following immunotherapy.

W3.14.01
Dual-reactive and autoreactive B cell selection and function in
autoimmunity

R. Pelanda®, E. Fournier®, L. Teodorovic', C. Babolin', S. Rowland®,
R. M. Torres?

'National Jewish Health, Denver, CO, United States, *University of
Colorado Denver, Denver, CO, United States.

Rare dual-reactive B cells expressing two types of Ig light or heavy
chains have been shown to participate in immune responses in

healthy mice. Using mice bearing Igk allotypic markers and a wild-
type g repertoire, we demonstrate that the generation of dual-k B
cells increases with age and disease progression in autoimmune-
prone. These dual-reactive cells express markers of activation and
are more frequently autoreactive than single-reactive B cells.
Moreover, dual-k B cells represent up to half of plasmablasts and
memory B cells in autoimmune mice, whereas they remain infrequent
in healthy mice. Furthermore, dual-k B cells that differentiate into
plasmablasts retain the capacity to secrete autoantibodies indicating
that they contribute to the autoimmune process. We hypothesize that
dual-k autoreactive B cells mature because an activation of the tonic
BCR signaling pathway mediated by the nonautoreactive BCR
promotes the differentiation of autoreactive B cells despite the
presence of self-antigen-mediated BCR signals. We show that
activation of the tonic BCR signaling cascade in autoreactive
immature B cells leads to the inhibition of receptor editing via the
PI3K pathway and to the differentiation into transitional B cells via the
activities of both Erk1l/2 and PI3K. Our findings demonstrate that
antigen-mediated BCR signals do not block the tonic BCR signaling
pathways that travel via Erk and PI3K in immature B cells, and
support a model whereby sufficient levels of tonic BCR signaling lead
to the inhibition of tolerance and the maturation of low avidity
autoreactive B cells.

Grant support: PO1Al022295, RO1AI1052310

W3.14.02
The atypical IkB protein IkBNS is important for TLR-induced IL-
10 production in B cells

M. Miura, M. Noguchi, M. Touma;
Niigata University, Niigata, Japan.

Recent studies have revealed an important immune suppressive
function of B cells, which is mainly mediated by secretion of the anti-
inflammatory cytokine, IL-10. However, the mechanism by which IL-
10 is induced in B cells has not been elucidated. Here we report that
the atypical IkB protein IkBNS is important for the development of IL-
10-producing B cells. We previously reported that IKBNS expression
is transiently induced in B cells upon signaling through the BCR,
CD40 or TLR and that IkBNS plays a key role in B cell development
and antigen-specific antibody production. We also observed that the
number of IL-10-producing B cells is reduced in the spleens of IKBNS
knockout mice. Analysis of B cells in bone marrow chimeric mice
constructed by transferring wild type or IkKBNS-deficient bone marrow
cells into yMT mice revealed that IKBNS intrinsically controls IL-10
production in B cells. In addition, TLR-stimulated induction of
cytoplasmic IL-10-positive cells and IL-10 secretion is significantly
reduced in IKBNS-deficient B cells. LPS-induced expression of 1110 is
reduced in the absence of IkKBNS during the first 24 hours of induction
and IL-10 production in IkBNS-deficient B cells is impaired for at least
several days, suggesting a role for IkBNS in transcriptional and
posttranscriptional regulation of IL-10 production in B cells. These
results indicate that IkBNS is required for the development of IL-10-
producing regulatory B cells, thus defining an additional important role
for IKBNS in control of the immune response.

W3.14.03

Aicda expression in immature B cells, but not in mature B cells
is critical for IgG autoantibody production in a model of
systemic lupus erythematosus (SLE)

B. Umiker', A. Larbi*, M. Reth? T. Honjo®, T. Imanishi-Kari*;

Tufts Sackler School of Biomedical Sciences, Boston, MA, United
States, 2Max Planck Institute, Freiburg, Germany, *Kyoto University,
Kyoto, Japan.

Systemic lupus erythematosus (SLE) is a debilitating autoimmune
disorder, which is characterized by anti-nuclear antibody. The
mechanisms by which B cells produce autoantibodies and avoid
tolerance to cause disease are yet to be fully elucidated. 564lgi is a
mouse model of SLE that has a heavy and light chain gene for a
nucleic acid specific autoantibody knocked-in to the H and L chain
loci. On a 564Igi activation induced cytidine-deaminase (Aicda)
deficient background we conditionally expressed an Aicda transgene
in all B cells in one mouse model (Mb-1-cre) and only in mature B




cells in another model CD21-cre. CD21-cre mice express no auto-
reactive 1gG antibodies, while Mb-1-cre mice have high levels of
pathogenic I1gG anti-RNA antibodies in their sera. Our data
demonstrate that AID expression in developing B cells through class
switch recombination (CSR) is critical for the production of pathogenic
IgG autoantibody. These cells undergo CSR to IgG, avoiding
mechanisms of IgM-mediated central tolerance. However, AID in
mature B cells does not contribute to CSR of auto-reactive antibody
genes. The production of 1gG autoantibody is crucial for the
etiopathology of SLE.

W3.14.04

Analysis of a wild mouse promoter variant reveals a novel role
for FcgammaRillb in the control of the germinal center and
autoimmunity

M. Espeli*, M. Clatworthy*, S. Boekers®, K. Lawlor®, A. Cutler", F.
Koentgen?, P. Lyons', K. Smith;

'University of Cambridge, Cambridge, United Kingdom, 2Ozgene,
Perth, Australia.

Genetic variants of the inhibitory Fc receptor FcgammaRllb have
been associated with systemic lupus Erythematosus (SLE) in humans
and mice. The mechanism by which Fcgr2b variants contribute to the
development of autoimmunity is unknown and was investigated by
“knocking-in” the most commonly conserved wild mouse Fcgr2b
promoter haplotype, also associated with autoimmune-prone mouse
strains, into the C57BL/6 background. We found that in the absence
of an AP-1 binding site in its promoter, FcgammaRilIb failed to be up-
regulated on activated and germinal center B cells. This resulted in
enhanced germinal center responses, increased affinity maturation
and autoantibody production. Accordingly, in absence of
FcgammaRllb activation-induced up-regulation, mice developed more
severe collagen-induced arthritis and spontaneous glomerular
immune-complex deposition. Our data highlight how natural variation
in Fcgr2b drive the development of autoimmune diseases and show
how the study of such variants using a knock-in approach can provide
insight into immune mechanisms not possible using conventional
genetic manipulation, in this case demonstrating an unexpected
critical role for the activation-induced up-regulation of FcgammaRlIlb
in controlling affinity maturation, autoantibody production and
autoimmunity.

W3.14.05

Contribution of IL-10 competent Regulatory B cells (Bregs,
CD19+CD24hiCD38hi) to cytotoxic T lymphocyte dysfunction
after reactivation of HIV latent reservoirs

B. Siewe', S. Rygielski', S. Deeks?, J. Martin?, A. Landay";

'Rush University Medical Center, Chicago, IL, United States,
University of California, San Francisco, San Francisco, CA, United
States.

HIV-infected “"controllers” (HIVcon) often exhibit robust anti-HIV
cytotoxic T-lymphocyte (CTL) activity and control viral load without
antiretroviral therapy (ART). In HIV-infected typical viremic non-
controllers (HIVyr), CTL responses are impaired, persisting during
ART, preventing clearance of the reservoir during curative
interventions. During viral infections, Bregs attenuate CTL responses.
We therefore investigated Breg-mediated CTL impairment during HIV
infection. In HIV-peptides stimulated Breg-depleted or total PBMCs of
ART-treated HIV" subjects (HIVarr), Breg-depletion led to significant
proliferation of cytotoxic CD8" T cells, total CD4" T cells and
increased frequency of HIV-specific CD8" T cells. Breg-inhibition of
CD8" T cell proliferation was partially IL-10-dependent. HIVcoy had
higher Breg-frequencies than HIVarr and HIVyr subjects. However,
HIVyr Bregs expressed significantly more IL-10 than all other
subjects; HIVarr Bregs expressed more IL-10 than those of HIVcon
and HIVes subjects. To evaluate if Bregs attenuate CTL activity after
latent reservoirs reactivation, we assessed CTL-modulating factors in
suberoylanilide hydroxamic acid (SAHA) supplemented Breg-
depleted or total PBMCs of HIVcon and HIVarr subjects. Breg-
depletion led to significant upregulation of MHC-II on B cells and
MHC-II/l on dendritic cells (LINHLA-DR'CD11c"). Finally, Breg-
depletion was associated with significant clearance of infected cells

CD4" T cells. In summary, we find that increased Breg function (IL-10
production) might contribute to CTL impairment and HIV control
during untreated and treated infection. Further, Breg-depletion
enhances anti-HIV CTL activity and increases ex vivo clearance of
latently infected cells. Understanding Breg contributing to impairment
of anti-HIV CTL effectiveness might be crucial in designing vaccines
against HIV and immunotherapies towards viral eradication.

W3.14.06
Human innate-like B cells with regulatory properties in response
to viruses

X. Zr11ang1, D. Zhivaki', S. Lemoine, A. Lim?, C. Leclerc!, R. Lo-
Man-;

'Unite de Regulation Immunitaire et Vaccinologie, INSERM 1041,
Institut Pasteur, Paris, France, “Département d'lmmunologie, Institut
Pasteur, Paris, France.

Newborns and very young infants are highly susceptible to infections
and poorly responsive to vaccines with a Th2 bias. We identified in
cord blood a population of innately responsive B lymphocytes with
regulatory properties. This neonatal Breg population showed a biased
immunoglobulin repertoire and an innate-like phenotype, and is not
found in adult blood. Gene expression microarray analysis revealed
an immunosuppressive signature for this Breg population. These
innate-like Bregs can modulate neonatal CD4 Thl development
through the production of a high level of IL-10 upon TLR activation.
This regulatory loop can be engaged following stimulation by viruses
including mainly pediatric disease associated viruses. Plasmacytoid
dendritic cells contributed to this regulatory mechanism through the
production of type | IFNs that further enhance the production of
antiinflammatory 1L-10. Thus, we uncovered a novel mechanism by
which innate and adaptive inflammatory responses to pathogens are
controlled in early life through a population of innate B cells.

W3.15 B and T cell memory

I1L3.15.01
Regulation of human CD8+ T cell effector functions

R. A. Van Lier®, K. Hertoghs? F. Vieira Braga®, M. Brouwer®, L.
Aarden’, |. Derks?, E. Eldering®, M. Nolte®, I. ten Berge®, K. van
Gisbergen?,

'1 Division of Research, Sanquin Blood Supply Foundation,
Amsterdam, Netherlands, 2Dept of experimental Immunology, AMC,
Amsterdam, Netherlands, ®Division of Research, Sanquin Blood
Supply Foundation, Amsterdam, Netherlands, “Renal Transplant Unit,
Dept of Internal Medicine, AMC, Amsterdam, Netherlands.

Our recent work has revealed the existence of a yet unrecognized
transcription factor that is specifically expressed in human cytolytic
CD8+ lymphocytes, a population that accumulates significantly in
HCMV infected people (J. Clin. Invest, 2010). The factor, which we
termed HOBIT, is highly related to BLIMP-1, a transcriptional
repressor known to regulate terminal differentiation of B and T
lymphocytes. An antibody that was raised against the unique N-
Terminal part of HOBIT specifically stained cytolytic subsets of
human lymphocytes. Knockdown of HOBIT in NK cell lines via sSiRNA
reduced IFNy production and increased cell survival but did not
modulate Granzyme B expression. Interestingly, although structurally
highly conserved, HOBIT expression in mice is very different from
humans. Mouse HOBIT appear to be redundant for the formation and
function of cytolytic T cells and NK cells, but is essential for the
generation and function of NKT cells (Nature Immunology, 2012).
Based on the combined human and mouse findings, we postulate that
human HOBIT is essential for controlling formation, maintenance and
function of resting cytolytic CD8+ T cells.
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W3.15.01
Disparate individual fates compose robust CD8+ T cell immunity

V. R. Buchholz', M. Flossdorf?, I. Hensel*, L. Kretschmer®, B.
Weissbrich®, P. Graf', M. Schiemann®, T. Héfer?, D. H. Busch™**,
YInstitute for Microbiology, Immunology and Hygiene, Technische
Universitat Miinchen (TUM), Munich, Germany, “Division of
Theoretical Systems Biology, German Cancer Research Center
(DKFZ), Heidelberg, Germany, *Focus Group “Clinical Cell
Processing and Purification”, Institute for Advanced Study, TUM,
Munich, Germany, “National Centre for Infection Research (DZIF),
Munich, Germany.

A core feature of protective T cell responses to infection is the robust
expansion and diversification of naive antigen-specific T cell
populations into short-lived effector and long-lived memory subsets.
We have developed a novel approach in which we combined high
sensitivity flow cytometry and multiplexed single cell adoptive transfer
to simultaneously map the fate of multiple individual T cells and their
descendants in vivo during the course of bacterial and viral infection.
Using this approach we find that in contrast to uniform expansion and
diversification of CD8+ T cell populations single cell-derived
responses are characterized by the expansion of very few effector-
differentiated “giant” progenies dominating in overall size many
memory phenotype “dwarfs”. We identify the initial recruitment of
multiple precursors as essential for robust acute and recall immunity
and show that memory capacity of single cell-derived progenies is not
predicted by their primary expansion size but - once established -
robustly maintained during repetitive recall responses. The unique
single cell origin or our data allowed us to implement novel unbiased
mathematical modeling strategies. These identify the random
integration of multiple differentiation and division events as the driving
force behind single cell-derived variability. Reminiscent of recently
described developmental processes in tissue stem cells, cell fate is
specified within this probabilistic framework, along a linear
developmental path that progresses from slowly proliferating long-
lived to rapidly expanding short-lived subsets. Together, these data
provide novel insights into how complex biological systems implement
population-based developmental strategies to guarantee that
stochastic processes generate robust results.

W3.15.02
Late IL-2 signals limit effector CD4 T cell contraction and serve
as a checkpoint for transition to memory

K. K. McKinstry®, T. M. Strutt", A. M. Cooper?, S. L. Swain®;
*University of Massachusetts Medical School, Worcester, MA, United
States, *Trudeau Institute, Saranac Lake, NY, United States.

Pathogen challenge causes the dramatic expansion of responding T
cells resulting in large populations of activated effector cells at both
secondary lymphoid sites where they originate, and at sites of
infection and inflammation to which they migrate. Following the
resolution of infection, most effector cells undergo apoptosis in the
process known as ‘contraction’, while a cohort escapes death,
transitions to a resting memory state, and persists for extended
periods to provide long-term immunity. The factors and mechanisms
determining the extent of T cell contraction and the efficiency of
memory generation are unclear. We find that late, autocrine IL-2
during a narrow timeframe is required to limit the contraction of
highly-differentiated CD4 T cell effectors generated by influenza A
virus (IAV). We validate key findings by restoring IL-2 signals to IL-2-
deficient CD4 T cells responding in wild type (WT) hosts, and by
short-term neutralization of IL-2 in recipients of WT IAV-specific donor
cells. Interestingly, late IL-2 is required to rescue effectors generated
from both naive and memory precursors from enhanced contraction.
One of the few differences that distinguish WT and IL-2-deficient
effectors at the peak of their response is higher expression of IL-7
receptor by WT cells. We find that late IL-2 is required for effectors to
increase IL-7 receptor expression, allowing ambient IL-7 to limit
excessive contraction and to sustain their long-term persistence in the
lung and in secondary lymphoid organs. This establishes a late IL-2-
dependent checkpoint for memory CD4 T cell generation, with
important implications for vaccine design.

W3.15.03
Id2-mediated inhibition of E2A represses memory CD8 T cell
differentiation*

F. Masson*, M. Minnich?, M. Olshansky*, A. Kallies', T. P. Speed®, M.
Busslinger?, S. L. Nutt', G. T. Belz";

The Walter and Eliza Hall Institute of Medical Research, Parkville,
Australia, Research Institute of Molecular Pathology, Vienna
Biocenter, Vienna, Austria.

The transcription factor Inhibitor of DNA binding 2 (1d2) modulates T
cell fate decisions but the molecular mechanism underpinning this
regulation is unclear. Here we show that loss of 1d2 cripples effector
CD8 T cell differentiation and instead programs CD8 T cells to adopt
a memory fate with increased expression of the transcriptional
regulators Eomesodermin and Tcf7 expression. We demonstrate that
1d2 restrains the differentiation of CD8 T cells into memory cells by
inhibiting E2A-mediated direct activation of Tcf7 and that 1d2
expression level correlates with T cell memory recall capacity. As a
result of the defective effector differentiation, 1d2-deficient CD8 T cells
fail to induce sufficient level of Tbx21 expression to generate short-
lived effector CD8 T cells. Indeed, enforced expression of Tbx21 in
Id2-deficient CD8 T cells rescues the differentiation of short-lived
effector CD8 T cells. Our findings reveal that the Id2-E2A axis
orchestrates T cell differentiation through the induction or repression
of downstream transcription factors essential for effector and memory
T cell differentiation.

W3.15.04

The transcription factor Zeb2 plays a role in promoting terminal
differentiation of CD8+ T-cells through repression of the miR-200
family

C. X. Dominguez, S. M. Kaech;
Yale University, New Haven, CT, United States.

CD8+ T-cells play an important role in the immune response against
intracellular pathogens, preventing the spread of infection. Yet, the
mechanisms involved in the development of a robust response and its
resolution into a protective immune memory population remain to be
fully elucidated. We are interested in how differentiation of the effector
CD8+ T-cell response is regulated. Expression profiling revealed the
transcription factor Zeb2 is highly enriched in short lived effector
CD8+ T-cells (SLECs). To further investigate what role Zeb2 might
play in promoting SLECs we knocked out Zeb2 in activated CD8+ T-
cells. Upon infection with lymphocytic choriomeningitis virus, we
found the Zeb2 KO CD8+ T-cells were phenotypically skewed
towards a memory precursor effector CD8+ T-cell (MPEC)
phenotype, with low expression of KLRG1, and the gain of IL-7R,
CD27, CXCR3, and IL-2 production. The Zeb2 KO SLECs also had
altered transcriptional profiles, with reduced levels of T-BET and
Prdm-1 but elevated TCF-7, EOMES, and BCL-6, genes known to be
critical for memory formation. In many cancer cell lines undergoing
EMT Zeb2 functions in part through repression microRNAs. We found
that miR-200a, miR-200b, and mir200c where all inversely expressed
with Zeb2. Furthermore, overexpression of these microRNA's largely
phenocopied the Zeb2 KO, and all 3 microRNAs are upregulated in
the Zeb2 KO. Our work has revealed a role for the miR-200 family in
inhibiting terminal differentiation in CD8+ T-cells and a role for Zeb2
in regulating the miR-200 family to promote differentiation.

W3.15.05

IL-12-mediated STAT4 signalling and T-cell receptor (TCR) signal
strength cooperate in induction of CD40L in human and mouse
CD8+ T cells

R. Stark', A. Haese®, S. Durlanik’, K. Hoffmann®, N. Matzmohr®, D.
Zehn?®, M. Frentsch®, A. Thiel";

'Berlin-Brandenburg Center for Regenerative Therapies (BCRT),
Charité, Berlin, Germany, 2Swiss Vaccine Research Institute (SVRI),
Epalinges, Switzerland, 3Division of Immunology and Allergy,
Department of Medicine, Lausanne University Hospital (CHUV),
Lausanne, Switzerland.

CDA40L is one of the key molecules bridging the activation of specific
T cells and the maturation of professional and non-professional
antigen-presenting cells (APCs) including B cells. Originally, CD4+ T
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cells have been regarded as the major T-cell subset that expresses
CD40L upon cognate activation. We could demonstrate that a
putative CD8+ helper T-cell subset expressing CD40L is generated in
human and mice. To analyse which conditions during priming of
CD8+ T cells lead to the induction of CD40L on CD8+ T cells we
cultured naive human or mouse CD8+ T cells with a variety of
cytokines produced by dendritic cells (DCs) early after activation.
STAT4-mediated IL-12 signalling proved to be the major instructive
cytokine signal to boost the ability of CD8+ T cells to express CD40L
not only in vitro but also in vivo after immunisation with peptide
loaded DCs. Furthermore, modulation of T-cell receptor (TCR)
signalling strength using stimulation of OT1 CD8+ T cells with
SIINFEKL or altered peptide ligand loaded APCs revealed a
correlation of TCR signalling strength during priming with CD40L
induction in CD8+ T cells in vitro as well as in vivo. The induction of
CDA40L in CD8+ T cells regulated by IL-12 and TCR signalling may
enable CD8+ T cells to respond autonomously of CD4+ T cells. Thus,
we propose that under proinflammatory conditions a self-sustaining
positive feedback loop could facilitate the efficient priming of T cells
stimulated by high affinity peptide-displaying APCs.

W3.15.06
Survival of CD8 memory T cell precursors depends on NKG2D
mediated PI3K signaling and Mcl-1 induction

F. M. Wensveen', M. Lenarti¢*, V. Jelendic*, N. A. W. Lemmermann?,
A. ten Brinke®, S. Jonji¢*, M. Colonna®, B. Poli¢";

'Univ. of Rijeka, School of Medicine, Rijeka, Croatia, *Johannes
Gutenburg Univ., Mainz, Germany, 3Sanquin Research, Amsterdam,
Netherlands, “Washington Univ. School of Medicine, St.Louis, MO,
United States.

Memory formation of activated CD8 T cells is the result of a specific
combination of signals that promote long-term survival and inhibit
differentiation into effector cells. Much is known about initial cues that
drive memory formation. Which signals are essential during the
intermediate stages before terminal differentiation, however, is poorly
understood. We show that the activating co-receptor NKG2D controls
formation of CD8 memory T cells by promoting survival of precursor
cells. We demonstrate that NKG2D enhances PI3K signaling in a
specific phase of memory cell commitment. This phase characterizes
a transition stage from IL-2 to IL-7 dependency, during which
activated cells highly rely on NKG2D-signaling for their survival.
NKG2D-induced PI3K signaling is essential for the induction of pro-
survival protein Mcl-1 and precursor cell survival. NKG2D-deficiency
results in reduced memory cell formation and impaired protection
against re-infection. Our findings show a new role for PI3K and
NKG2D in an underappreciated stage of effector to memory transition
that is essential for the generation of efficient long-term anti-viral
protection.

W4.01 Immunity to virus infection

1L4.01.01
Genomic polymorphisms in 3B-hydroxysterol A24-reductase
promoter sequences

N. E. Salem*?®, M. Saito®, Y. Kasama®, M. Ozawa*®, T. Kawabata®’,
S. Harada®, H. Suda’, K. Asonuma’, A. El-Gohary™, K. T.
Kohara'**?;

1Department of Experimental Phylaxiology, Kumamoto University,
Kumamoto, Japan, 2Department of Medical Virology, Faculty of Life
Sciences, Kumamoto University, , Kumamot, Japan, *Department of
Clinical Patholo%y, Faculty of Medicine Suez Canal University,
Ismailia, Egypt, “Transboundary Animal Diseases Center, Joint
Faculty of Veterinary Medicine, Kagoshima University, , Kagoshima,
Japan, *Laboratory of Animal Hygiene, Joint Faculty of Veterinary
Medicine, Kagoshima University, Kagoshima, Japan, Transboundary
Animal Diseases Center, Joint Faculty of Veterinary Medicine,
Kagoshima University, Kagoshima, Egypt, "Laboratory of Animal
Hygiene, Joint Faculty of Veterinary Medicine, Kagoshima, Japan,
®Department of Medical Virology, Faculty of Life Sciences, Kumamoto
University, Kumamoto, Japan, “Department of Transplantation and
Pediatric Surgery, Postgraduate School of Medical Science,
Kumamoto University, Kumamoto, Japan, °Clinical Pathology
Department/ Immunology, Faculty of Medicine, Suez Canal
University, Ismailia,, Egypt, *'Transboundary Animal Diseases
Center, Joint Faculty of Veterinary Medicine, Kagoshima University,
Kagoshima, Japan.

It was recently reported by the present team that 3B-hydroxysterol
A24-reductase (DHCR24) is induced by hepatitis C virus (HCV)
infection. In addition, upregulation of DHCR24 impairs p53 activity. In
human hepatoma HuH-7 cells, the degree of DHCR24 expression is
higher than in normal hepatic cell lines (WRL68) at the transcriptional
level. The genomic promoter sequence of DHCR24 was
characterized and nucleotide substitutions were observed in HuH-7
cells at nucleotide numbers -1453 (G to A), -1420 (Gto T), - 488 (A to
C) and -200 (G to C). The mutations of these sequences from HuH-7
cell types to WRL68 cell types suppressed DHCR24 gene promoter
activity. The sequences were further characterized in hepatocytes
from patient tissues. Four tissues from HCV-positive patients with
cirrhosis or hepatocellular carcinoma (#1, 2, 3, and 5) possessed
HuH-7 cell type sequences. Interestingly, one patient with liver
cirrhosis (#4) possessed WRL68 cell-type sequences; this patient had
been infected with HCV and was HCV negative for 17 years after
interferon therapy. Next, the effect of HCV infection on these
polymorphisms was examined in humanized chimeric mouse liver
and HuH-7 cells.

The human hepatocytes possess WRL6E8 cell type and did not show
the nucleotide substitution after HCV infection. The HCV-replicon was
removed by interferon treatment and established the cured K4 cells.
These cells possess HuH-7 cell type sequences. Thus, this study
showed the genomic polymorphism in DHCR24 promoter is not
directly influenced by HCV infection.

W4.01.01
Suppressor of cytokine signalling (SOCS) 4 is a critical regulator
of the anti-viral immune response

L. Kedzierski*?, E. Linossi'?, N. Bird®, B. Day®, T. Kolesnik*?, G.
Belz'?, B. Kile*?, N. Nicola'? K. Kedzierska®, S. Nicholson*?;

'Walter and Eliza Hall of Medical Research, Parkville, Australia,
*Department of Medical Biology, University of Melbourne, Parkuville,
Australia, 3Department of Microbiology and Immunology, University of
Melbourne, Parkville, Australia.

The suppressors of cytokine signalling (SOCS) proteins are negative
regulators of cytokine signalling, immune cell development and
function, and the inflammatory response. SOCS1-3, CIS and to some
extent SOCS5-7 have defined roles in controlling the magnitude of
response of various cytokines including interferons, IL-12, IL-10,
gpl30, G-CSF, prolactin, growth hormone, insulin, I1L-4, and IL-2.
SOCS4 is the last remaining SOCS protein for which there is no
described biological role or intracellular target. Given the important
role of other SOCS proteins in controlling the immune response and
the expression of SOCS4 in the haematopoietic system, we have
investigated its role during infection. Using a murine influenza model
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we have demonstrated that mice lacking functional SOCS4 protein
(socs4™®%®y show greater susceptibility to viral infection. socs4%%
mice have exacerbated symptoms of infection including substantially
increased weight loss, linked to dysregulated cytokine and chemokine
production in the lungs. SOCS4-deficeint mice also have delayed viral
clearance associated with impaired trafficking of influenza specific
CD8" T cells. In vitro, socs4'®'%® CD8" T cells display defective
proliferation upon T cell receptor stimulation indicating defective TCR
signalling. Investigation of candidate SOCS4 interacting partners by
affinity purification and mass spectrometry identified an adapter
protein involved in TCR signalling as a putative target, further
implicating SOCS4 in regulating viral responses. This is the first
demonstration of a functional phenotype for SOCS4-deficient mice
and suggests that SOCS4 plays a role in immune regulation during
infection. We postulate that SOCS4 is a critical regulator of the anti-
viral response.

W4.01.02

Timing and quality of the type-I interferon response to viral
infection is tuned by stochastic cellular decisions at multiple
levels

U. Rand?, M. Rinas? J. Schwerk®, H. Hauser®, D. Spiller*, P. Paszek’,
M. R. H. White', T. Héfer?, M. Késter’;

'University of Manchester, Manchester, United Kingdom, 2German
Cancer Research Center, Heidelberg, Germany, *Helmholtz Centre
for Infection Research, Braunschweig, Germany.

Viral infection triggers IFN-B gene induction upon recognition of viral
RNA and subsequent activation of transcription factors IRF-3/7 and
NF-kB. Secreted IFN-B stimulates antiviral gene expression via the
IFN-a receptor. IFN-B expression is heterogeneous, however, the
contribution of cellular signalling is unknown. Here, we visualize
dynamics of IFN signalling at cellular and subcellular resolution with
BAC-encoded reporter genes and chimeric transcription factor-
fluorescent proteins. We find stochasticity on multiple layers of the
IFN system. While viral dose impacts on IFN expression frequency,
variation of expression timing appears stochastic and largely
independent of viral influence. Sister cells reveal quick randomization
of response timing to viral infection. To elucidate underlying
mechanisms of stochastic IFN gene expression we quantitatively
analyze signalling dynamics of IRF-3, NF-kB and the mitochondrial
adaptor MAVS.

The IFN-stimulated response within a cell population exhibits
bimodality at suboptimal concentrations as revealed by IRF-7 reporter
gene expression and validated for other IFN-stimulated genes. We
find the frequency of IFN-stimulated expression increasing in a dose-
dependent manner. Consequently, upon viral infection the fraction of
cells responding to IFN is protected whilst non-responders are not.
Our multi-scale mathematical model suggests that despite temporal
variability of IFN-B production, the signal amplifies by paracrine
stimulation into an all-or-nothing protective state of the population.
Thus, we hypothesize antiviral response control by tuning expression
frequency of IFN-B and IFN-stimulated genes coupled with multiple
stochastic signalling components controlling timing of IFN-B. These
findings deepen our understanding how cell-to-cell variability can
regulate innate immunity at the population level.

W4.01.03
Serological diagnosis of Pepino mosaic virus with new
generated monoclonal antibodies

A. Souiri*®3, M. M. Ennaji*, H. Laatiris®, S. Amzazi®, M. Zemzami®,
!|_aboratory of virology and hygiene & Microbiology, Faculty of
Science and Technology, University Hassan II, Mohammedia-
Casablanca, Morocco, “Laboratory of Biochemistry and Immunology,
Faculty of Science University of Mohammed V, Rabat, Morocco,
3Laboratory of sanitary control, Agricultural Domain Group, Sale,
Morocco.

Pepino Mosaic Virus (PepMV), monopartite RNA virus, belonging to
Flexiviridae and potexvirus group is highly infectious and easily
transmissible. Its economic impact is major for the tomato producer’s
countries. Prevention, based on early virus detection is the only
effective control measure. Monoclonal antibodies appeared to be very

useful tools. We used hybridomas technique to generate monoclonal
antibodies, by fusing B cells of immunized BALB/C mice to PepMV
and myeloma cells.

The aim of this work is to produce in Morocco hybridomas producers
of Mab that could be used for ELISA. In the same time, these efforts
will serve to decrease expenses of producers concerning
phytosanitory control. We obtained 16 hybridomas lines producers of
Mab specific for PepMV. They were tested for efficiencies in ELISA
and 2 lines were retained for production of Mab on large scale 1B11-
G10 and 5A1- G5. Isotyping of these 2 lines was carried out using
Ouchterlony double diffusion; both clones are of the IgG1 isotype.
The conjugation of these two antibodies to alkaline phosphatase has
been verified by DAS-ELISA.

These antibodies will enable to diagnose the disease from infected
tomato plants, integrating several serological tests to control it in field
and target the actions of struggles.

W4.01.04

An identical miRNA of the human JC and BK polyoma viruses
targets the stress-induced ligand ULBP3 to escape immune
elimination

Y. Bauman, O. Mandelboim;
Hebrew University, Jerusalem, Israel.

The human polyoma viruses JC virus and BK virus establish
asymptomatic persistent infection in 65%-90% of humans but can
cause severe illness under immunosuppressive conditions. The
mechanisms by which these viruses evade immune recognition are
unknown. Here we show that a viral miRNA identical in sequence
between JCV and BKV targets the stress-induced ligand ULBP3,
which is a protein recognized by the killer receptor NKG2D.
Consequently, viral miRNA-mediated ULBP3 downregulation results
in reduced NKG2D-mediated killing of virus-infected cells by natural
killer (NK) cells. Importantly, when the activity of the viral miRNA was
inhibited during infection, NK cells killed the infected cells more
efficiently. Because NKG2D is also expressed by various T cell
subsets, we propose that JCV and BKV use an identical miRNA that
targets ULBP3 to escape detection by both the innate and adaptive
immune systems, explaining how these viruses remain latent without
being eliminated by the immune system.

W4.01.05
CD4+T cells modulate Epstein-Barr virus (EBV) latency types

N. Nagy, F. Heuts, D. Salamon, M. Adori, A. E. Rasul, H. S.
Madapura, M. Rottenberg, G. Klein, E. Klein;

Department of Microbiology, Tumor and Cell Biology, Karolinska
Institute, Stockholm, Sweden.

Following infection with EBV, the virus is carried for lifetime in the
memory B cell compartment in a silent state (latency 1/0). These cells
do not resemble the proliferating lymphoblastoid cells (LCL, latency
1) that are generated after infection.

It is of fundamental significance to identify how the different EBV
latencies are established. In view of the prompt response of CD4+T
cells in primary EBV infection and their role in B cell differentiation,
we studied the involvement of CD4+T cells in the regulation of EBV
latency.

Co-culture of LCLs with activated CD4+T cells led to changes in viral
protein expression, indicating a shift from latency Il to the less
proliferating latency Il. This effect was mediated by soluble factors.
IL21 and soluble CD40L are two of the responsible cytokines.

To study the in vivo establishment of latency, we infected humanized
mice (NOD/SCID/IL2R-/- mice engrafted with human CD34+ HSC)
with EBV. Q-PCR analysis of viral promoters confirmed that besides
latency lll, other latencies were also present in the splenocytes of the
infected mice. Depletion of CD8+T cells (leading to higher numbers of
CD4+T cells) lead to about 4 times higher relative Q promoter activity
(used in latency Il and 1) compared to mice with unmanipulated T
cells. On the other hand, depletion of CD4+T cells was associated
with the lack of Qp activity in the majority of mice. Thus, both our in
vitro and in vivo experiments suggest that CD4+T cells contribute to
the establishment of type I/ latency.
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W4.01.06
HSV-2 regulates inflammatory response in the vaginal epithelium
via the Fas/FasL pathway

M. Krzyzowska, P. Orlowski, W. Stankiewicz;
Military Institute of Hygiene and Epidemiology, Warsaw, Poland.

Introduction. The role of Fas/FasL in the development of mucosal
epithelium lesions and regulation of the early immune response
during sexually transmitted diseases, such as HSV-2 infection has
been poorly investigated. Here we define the role of Fas/FasL in
maintaining the mucosal epithelium integrity and launching local
immune response.

Materials and methods. Fas (Ipr) and FasL (gld) knock-out mice with
C57BL background were infected intravaginally with HSV-2. The
vaginal tissues were used for detection of apoptosis, phenotyping of
immune competent cells, determination of virus titers, and expression
of selected cytokines and chemokines as well as anti- and
proapoptotic proteins.

Results. Infection of Fas and FasL-deficient mice resulted in the
increased accumulation of inflammatory cells, but also Tregs within
the infected vaginal epithelium, followed by decreased recruitment of
monocytes, NK and CD8+ T cells, in parallel with decreased
production of CXCL9 and TNF-a. Fas (-) and FasL (-) mice showed
delayed virus clearance from the infected vaginal tissue. Furthermore,
lack of Fas or FasL increased the percentage of apoptotic, HSV-2
infected cells due to the activation of caspase-9 in comparison to
HSV-2 infected C57BL6 wild type strain at early stage of infection.
Additionally, Fas and FasL-deficient mice showed a significant
decrease in the anti-apoptotic Bcl-2 protein expression.

Conclusion. Fas/FasL pathway in the HSV-2 infected vaginal
epithelium participates in regulation of inflammatory response and
further recruitment of immune competent cells by influencing
production of chemokines and cytokines

W4.01.07

Evolution of neutralizing antibodies against HIV-1C gp160
molecular envelope clones from acute heterosexually acquired
HIV-1C infections in Botswana

T. Mduluza', K. Bedi?, S. Dzoro?, W. Mpoloka®, R. Musonda®;
*University of Zimbabwe, Harare, Zimbabwe, University of Botswana,
Gaborone, Botswana, *Botswana AIDS Partnership, Gaborone,
Botswana.

Thirty years after the discovery of HIV, there is still no potent and
efficacious vaccine against the infection. The recent discovery of
potent and broad neutralizing antibodies against HIV-1 has revived
the interest in the search for more of these antibodies and to
investigate their possible role in preventing the infection. A cohort of
eight HIV-1C acutely infected individuals were enrolled and followed
for a period more than 24 months. Plasma samples were collected at
different time points during the follow-up and stored at -80°C. Viral
RNA was extracted from the plasma of these individuals collected at
or around baseline as well as 6 months post enrolment and envelope
protein, glycoprotein 160, amplified. The HIV-1C envelope gene from
these individuals was cloned into pcDNA3.1D/V5-His expression
vector. The envelope clones were subsequently used to co-transfect
293 T cells along with a backbone vectors to produce pseudoviruses.
A standardised neutralization assay based on TZM-bl cells was used
to determine the autologous neutralizing capacity. All but one
individual's envelope pseudotyped viruses were neutralised by some
of the autologous plasma albeit very late. Viruses generated for
individuals displayed varying neutralization sensitivities towards
autologous plasma. Potency of the neutralization increased with time.
Neutralizing antibody development lags behind as evidenced by the
lack of neutralizing capacity of the contemporaneous plasma. HIV-1C
neutralizing antibodies develop much later, around 5 months, with
significant potency increasing at around 2 years post infection. This
gives interesting pointers to HIV vaccine development and design for
prevention.

W4.01.08

Dual deletion of type | and type Il interferon-binding proteins in
NYVAC-HIV-1 Env-Gag-Pol-Nef poxvirus vaccine vectors
markedly improves vector immunogenicity

J. Delaloye!, A. Filali-Mouhim? M. Cameron?, E. Haddad?, M.
Esteban®, G. Pantaleo®, T. Roger’, R. Sékaly?, T. Calandra’;
YInfectious Diseases Service, Centre Hospitalier Universitaire Vaudois
and University of Lausanne, Lausanne, Switzerland, *Vaccine and
Gene Therapy Institute, Port St Lucie, FL, United States, *Centro
Nacional de Biotecnologia,CSIC, Madrid, Spain, *Division of
Immunology and Allergy, Centre Hospitalier Universitaire Vaudois
and University of Lausanne, Lausanne, Switzerland.

Background: NYVAC, a replication deficient derivative of the
Copenhagen vaccinia virus used, is a safe and immunogenic HIV
vaccine vector. Deletion of immune evasion genes is an attractive
strategy for improving NYVAC immunogenicity. Our aim was to
characterize the innate immunological profile of NYVAC expressing
the HIV-1 clade C env-gag-pol-nef genes (NYVAC-C) with single or
double deletion of genes encoding type | (AB19R) or type Il (AB8R)
IFN-binding proteins. Methods: Human monocytes were infected with
NYVAC-C, AB19R or AB8BRB19R. Gene arrays and biological
pathways were analyzed using the lllumina BeadChips and Ingenuity
Pathway Analysis. Cytokines were quantified by RT-PCR, Western
blot and ELISA. Proliferation of allogenic CD4-T cells was measured
by H3-incorporation. Results: Transcriptomic analyses of monocytes
infected with NYVAC-C, AB19R and AB8BRB19R revealed a
concerted up-regulation of innate immune pathways (IFN-stimulated
genes-ISGs) of increasing magnitude with AB19R and AB8RB19R
relative to NYVAC-C. Deletion of B8R or B19R enhanced activation of
IRF3, IRF7 and STAT-1 and production of IFNs whose expressions
were inhibited by anti-type | IFN antibodies. ABBRB19R induced the
production of much higher levels of pro-inflammatory cytokines than
NYVAC-C or AB19R and a strong inflammasome response.
Consistent with these findings, AB8RB19R-infected monocytes
induced stronger type | IFN-dependent and IL-1b-dependent allogenic
CDA4-T cell responses than NYVAC-C or AB19R. Conclusions:
Deletion of type | and Il IFN evasion genes in NYVAC markedly
enhanced its immunogenic properties via an increased expression of
type | IFNs and IL-1b and make it an attractive candidate HIV vaccine
vector.

W4.01.09
A novel mechanism of HTLV-1-associated mylopathy/tropical
spastic paraparesis (HAM/TSP) pathogenesis

A. Pishdadian®, J. Tavakkol Afshari*, M. Foroughi Poor?, A. Zamani®,;
'Immunobiochemistry Lab, Bu-Ali research institute, Mashhad
University of Medical Sciences, Mashhad, Iran, Neurology
Department, Ghaem Hospital, Mashhad University of Medical
Sciences, Mashhad, Iran, *iImmunology Department, School of
Medicine, Hamedan University of Medical Science, Hamedan, Iran,
Hamedan, Iran.

Human T cell leukemia virus type 1 (HTLV-1), is etiologic agent of
HTLV-1 associated myelopathy/tropical spastic paraparesis
(HAM/TSP), a slowly progressive neurologic disease. Soluble form of
Fas (sFas) molecule implicate in Fas signaling, suggesting a role in
some pathogenesis. We hypothesized that existence of sFas might
cause partial resistance against Fas-mediated apoptotsis seen in
HAM/TSP patients.

Twenty people of each HAM/TSP patient, asymptomatic HTLV-1
carrier (AC) and healthy volunteer groups, who were followed at
HTLV-1-Clinic of Ghaem Hospital, were chosen. Gene expression
(using semi-quantitative reverse transcriptase-polymerase chain
reaction (RT-PCR)) and serum protein level (using a highly sensitive
enzyme-linked immunosorbent assay (ELISA)) of sFas in each three
subject groups were evaluated.

The Mean sFas serum level in patients (0.389 ng/ml) was significantly
higher than healthy individuals (0.131 ng/ml) (p<0.05). There were no
significant differences between HAM/TSP patients and ACs (0.253
ng/ml) (p=0.17) and also no significant differences between AC and
healthy groups (p=0.16).

Although the mean sFas gene expression in patients (0.456) was
higher than both carriers (0.304) (p=0.35) and control individuals
(0.221) (p=0.15), and also in carriers was higher than controls
(p=0.6), but these differences were not statistically significant. There
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was no significant difference and correlation between sFas serum
level and gene expression in each three subject groups.
These results suggest that sFas may play an important role in the
pathogenesis of HAM/TSP and that serum sFas may be related to
clinical activity in HAM/TSP patients, but the source of the elevated
serum sFas in HTLV-1 infected patients remains unclear.

W4.01.10

Molecular characterization of immunoglobulin (Ig) genes reveals
that plasmablasts generated during heterologous secondary
dengue infections and circulating memory B cells after recovery
are of distinct origin

R. Appanna®, M. H. Xu', V. Hadinoto®, K. Joensson®, Y. X. Toh®, T.
Balakrishnan®, Y. S. Leo?, C. Wang®, K. Fink®;

'Singapore Immunology Network (SIgN), Singapore, Singapore,
Department of Infectious Diseases, Communicable Disease
Centre,Tan Tock Seng Hospital, Singapore, Singapore.

Memory B cells generated after exposure to dengue viral (DENV)
infection are a central component in shaping immune memory.
However, re-exposure to dengue virus of a different serotype is often
associated with an increased disease pathogenesis. During repeated
infection, the rapid activation of memory B cells leads to the
generation of massive amounts of cross-reactive antibodies. In the
acute phase of a secondary infection, this B cell memory pool
probably outcompetes the newly generated virus specific B cells. To
characterize the specificity of plasmablasts and memory B cells
generated during and after acute infection, we performed single cell
RT-PCR for sequence analysis of Ig variable regions. Surprisingly, we
found that memory B cells isolated one month after disease were of
different genetic composition than acute phase plasmablasts. Our
data reveal preferential usage of the Ig heavy chain variable region
gene VH1 in DENV binding plasmablasts. In contrast, VH3 family
repertoires were noted in specific long lasting circulating memory
cells isolated over a month after infection. The antibodies isolated
from these memory B cells had a broad reactivity, with only 30%
being specific to DENV envelope (E) protein, whereas 70-80%
plasmablasts were specific to E protein. Whether VH gene usage
differs in primary and secondary infected patients and reflects a
specific antigen/epitope selection is currently under investigation. This
study can help to understand immune mechanism of protection for
potential application in vaccination.

W4.01.11

Chronic viral infection alters subnuclear localization of PD-1 and
L-selectin loci linked to transcriptional programming in LCMV-
specific CD8 T-cells

C. Sacristan®, B. A. Youngblood?, J. X. Xu?, P. Lu? K. McGary®, S. L.
Hewitt", J. A. Skok®, J. M. Boss?, R. Ahmed?, M. L. Dustin®;

INYU School of Medicine, New York, NY, United States, 2Emory
Vaccine Center, Emory U., Atlanta, GA, United States.

Mechanisms that mediate changes in transcriptional regulation during
differentiation of long-lived memory T-cells during infection remain
poorly understood. During chronic viral infection, CD8 T-cell
differentiation yields a unique transcriptional profile: T-cell exhaustion.
The suboptimal effector function of exhausted cells is partly due to
sustained expression of the inhibitory receptor PD-1. Using the
lymphocytic choriomeningitis virus mouse model of infection, we
examined pdcdl (PD-1) and sell (L-selectin) gene regulation at
different stages of T-cell differentiation. We hypothesized that
epigenetic programming and nuclear localization of these genes were
coupled to viral persistence and T-cell differentiation. Changes in
gene expression are accompanied by patterns of locus conformation
and positioning of genes relative to specific compartments such as
nuclear lamina (silencing). Using DNA-FISH, we report a significant
decrease in pdcdl alleles associated to nuclear lamina in exhausted
cells relative to other CD8 T-cell subsets (permissive). Dissociation
from nuclear lamina was consistent with upregulated expression of
PD-1 mRNA and protein, and with loss of PD-1 DNA methylation in
exhausted cells. In contrast, we observed a significant increase in sell
alleles associated to nuclear lamina with exhaustion (repressive),
which mirrored changes in sell gene expression. CD8 T-cells from

Blimp-1-deficient chronically infected mice exhibited an impaired
ability to regulate pdcdl and sell association to lamin, thus implicating
Blimp-1 in modulating gene expression of both PD-1 and L-selectin
during chronic infection. Our findings contribute to the understanding
of the molecular pathways mediating T-cell memory and exhaustion,
and may provide insight into implementing therapeutic strategies to
resolve chronic infections.

W4.01.12
The anti-apoptotic protein Mcl-1 is essential for the CD8 T cell
response upon chronic viral LCMV infection

E. Ottina®, S. P. Preston?, A. Strasser?, M. Pellegrini®, A. Villunger";
'Biocenter, Innsbruck Medical University, Innsbruck, Austria, 2Walter
& Eliza Hall Institute for Medical Research, Melbourne, Australia.

Chronic infections with viruses such as hepatitis B virus, hepatitis C
virus or HIV are in endemic steady state in the world population,
constituting a major global public health problem. Studies of chronic
viral infections in humans and mice show that persistent antigenic
stimulation induces deregulation of T cell responses by a process
called T cell exhaustion that culminates in deletion of virus-specific T
cells. The ability to generate and retain sufficient numbers of
functionally competent T cells relays on the balance between T cell
proliferation and apoptosis. Apoptosis is regulated by the interplay of
pro-survival and pro-apoptotic molecules of the Bcl-2 family. In
particular a pro-apoptotic protein of the family, Bim, has been
implicated in the deletion of virus-specific CD8 T. However is still
unknown which of the pro-survival Bcl-2 family members is
neutralized by Bim to mediate deletion of cytotoxic T cells.

The aim of this project is to determine the role of the anti-apoptotic
protein Mcl-1 in promoting CD8+ T cell responses upon chronic viral
infection. To address this question we infected Mcl-1 haploinsufficient
mice with LCMV docile, which causes chronic infection in mice.
Indeed infected Mcl-1+/- mice show a reduction of viral-specific CD8+
T cells and reduced viral elimination in Mcl-1+/- mice. These data
indicate that Mcl-1 is essential for the CD8+ T cell response upon
chronic viral infection.

We propose that pharmacological targeting of Mcl-1, e.g. during anti-
cancer therapy, may cause enhanced susceptibility to viral infection
as one possible side effect.

W4.01.13
Pregnancy-induced deviation of chemokine/cytokine serological
levels during influenza virus AH1N1 infection

L. A. Flores-Mejia*? 1. Mancilla-Herrera®*, E. D. Cerezo®*, A.
Cérbulo-VazqueZz®, E. Ferat-Osorio?, C. R. Lépez-Macias?, A. Isibasi®,
L. A. Arriaga-Pizano;

YInstituto Politécnico Nacional, ENCB, México City, Mexico, 2Unidad
de Investigacion Médica en Inmunoquimica, Hospital de
Especialidades. Centro Médico Nacional Siglo XXI, IMSS, México
City, Mexico, ®Instituto Nacional de Perinatologia “Dr. Isidro Espinosa
de los Reyes, México City, Mexico.

Introduction: For seasonal and pandemic influenza, pregnancy is one
of the major risk factors for severe complications. It has been
hypothesized this is related with the “tolerant” state needed for
pregnancy maintenance, which include diminished inflammatory
cytokine production. Interestingly, for high virulence influenza virus,
fatal complications among young people seem to be related with
hypercytokinemia, which may not occur in pregnant women. We
decided to establish if there were differences in serological cytokine-
chemokine levels from pregnant and non-pregnant women infected
with influenza virus pdm2009.

Methods: Serum was obtained from pregnant (n=10) or non-pregnant
women(n=14) infected with influenza virus AHIN1 pdm2009. None of
the patients required hospitalization. As control, serum samples from
clinically healthy women(n=7) were included. chemokines/cytokines
(TNFa, IL-6, IL-8, MCP-1, MIG, IP-10)quantification was made using
cytometric bead array system for flow cytometry.

Results: When pregnant and non-pregnant healthy women are
compared with influenza infected pregnant and non-pregnant women,
non-pregnant patients showed diminished TNFa and IL-10 serological
levels (TNF: 54.1+/-13.6pg/mL vs 3.5+/-2.6pg/mL; IL-10: 37.5+/-
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13.6pg/mL vs 7.4+/-7.3pg/mL). For chemokines, pregnant women
showed diminished, MCP-1, MIG and IP-10 concentrations compared
with non-pregnant infected women (MCP-1: 153.0+/-160.2pg/mL vs
974.7+/-1256.2pg/mL); (MIG: 243.5+/-208.9pg/ml vs. 2748.2+/-
1665.8pg/mL) (IP-10: 308.4+/-223.0pg/mL  vs. 4270.8+/-
1371.8pg/mL).

Conclusion: Pregnancy deviates cytokines/chemokines responses
induced by AHIN1 pdm2009 influenza infection, with exacerbated
inflammatory responses but less leucocyte migration capabilities to
infected tissues.

W4.01.14
Spred-2 deficiency exacebates Influenza A Virus (H1IN1)-induced
Pneumonia

T. Ito*, A. Yoshimura®, A. Matsukawa’;

'Department of Pathology and Experimental Medicine, Graduate
School of Medicine, Dentistry and Pharmaceutical Sciences,
Okayama University, Okayama, Japan, “Department of Microbiology
and Immunology, Keio University School of Medicine, Tokyo, Japan.

Influenza A (H1N1) viral infections have been identified as the
etiologic agents for historic pandemics, and contribute to the annual
mortality associated with acute viral pneumonia. Many studies have
elucidated the functions of H1N1-viral proteins of this negative-strand
RNA virus have been well elucidated. However, the virus-induced
intracellular signaling events remain unknown. The Raf/MEK/ERK
cascade is the prototype of mitogen-activated protein (MAP) kinase
cascades and has an important role in cell growth, differentiation, and
survival. The Sprouty-related Ena/VASP homology 1-domain-
containing protein (Spreds) has recently been identified as a negative
regulator of Raf-dependent ERK activation. Here, we demonstrated
that Spred-2-knockout (KO) mice led to higher mortality compared
with wild-type (WT) mice during influenza A (H1N1) viral infection.
Spred-2 KO mice showed more severe pneumonia with increased
number of neutrophils in bronchoalveolar lavage. Whole lungs from
Spred-2 KO mice had significantly higher levels of Type-I interferon
(IFN-a and IFN-B) and pro-inflammatory cytokine (IL-6) in comparison
to WT mice. Moreover, the administration of U0126, MEK inhibitor,
improved the survival with decreased virus titers and cytokines in
mice during influenza A (H1N1) viral infection. Together, the results of
this study show that Spred-2 negatively regulates the development of
anti-viral immunity and has an effect on abrogated cytokine balance
through Raf/MEK/ERK pathway. We propose these regulations of
intracellular signaling through Spred-2 during influenza viral infection
might provide mechanistic approaches for modifying and controlling
the immune response against influenza H1N1 virus infection.

WA4.02 Liver viral infections

1L4.02.01
Innate Sensing A Virus Designed Not To Be Seen

F. V. Chisari;
The Scripps Research Institute, La Jolla, CA, United States.

Viral nucleic acids often trigger an innate immune response in
infected cells. Many viruses, including hepatitis C virus (HCV), have
evolved mechanisms to evade intracellular recognition. Despite this,
HCV triggers a robust interferon-stimulated gene (ISG) response in
the infected liver. In an attempt to reconcile these apparently
contradictory observations, we discovered that HCV-infected cells
and HCV subgenomic replicon cells can trigger a viral RNA-, TLR7-
and cell contact-dependent interferon response in nonpermissive
plasmacytoid dendritic cells (pDCs). Here we report that these events
are mediated by transfer of HCV RNA-containing exosomes from
infected cells and subgenomic replicon cells to pDCs. In contrast,
pDCs are not stimulated by infectious virus particles, even after very
high multiplicity inoculation. Exosomal viral RNA transfer is
dependent on the endosomal sorting complex (ESCRT) machinery
and on Annexin A2, an RNA-binding protein involved in membrane
vesicle trafficking, and it is suppressed by exosome release inhibitors.
Further, purified concentrated HCV RNA-containing exosomes are
sufficient to activate pDCs. Thus, vesicular sequestration and

exosomal export of viral RNA may serve both as a viral strategy to
evade pathogen-sensing within infected cells and as a host strategy
to induce an unopposed innate response in replication-nonpermissive
by-stander cells.

1L4.02.02
NK cells and HCV: a complex and controversial relationship

M. U. Mondelli, S. Varchetta, B. Oliviero, S. Mantovani, D. Mele;
Research Laboratories, Department of Infectious Diseases,
Fondazione IRCCS Policlinico San Matteo and Department of Internal
Medicine, University of Pavia, Pavia, Italy.

NK cells are important antiviral effectors of innate immunity either via
direct killing of infected cells or cytokine (namely IFN- and TNF-)
release, and are controlled by a complex network of signals which
interact with membrane-expressed, germline-encoded, inhibitory and
activating receptors. NK cell responses are readily generated during
acute HCV infection and persist through chronic infection. Despite the
availability of standardized reagents, studies on NK cells in HCV
infection have generated controversial findings in the past recent
years. Current evidence suggests that peripheral NK cells are
polarized towards cytotoxicity and that interferon-gamma secretion is
deficient in chronic HCV infection, consistent with a functional
dichotomy and a consequent inability to control the virus through non-
cytolytic mechanisms. However, intrahepatic NK cells display an
exhausted phenotype characterized by reduced TRAIL expression
and degranulation ability which may also contribute to viral
persistence. Consistent with this view, exposure of healthy donors’
NK cells to culture-derived HCV resulted in significant TRAIL
upregulation and degranulation, whereas this was not observed using
NK cells from patients with chronic HCV infection. Recent findings
also suggest that early NK cell activation following administration of
IFN- based therapies is associated with sustained virological
response and that the NK perforin content play a role in response to
antiviral treatment. Collectively, this data underlines the importance of
innate immune cells in controlling HCV infection and provides new
translational applications in this setting.

W4.02.01
Dynamic changes in the liver upon persistent viral infection

A. Bhattacharya, J. Colinge, K. Bennett, A. Bergthaler;
Research Center for Molecular Medicine (CeMM) of the Austrian
Academy of Sciences, Vienna, Austria.

Persistent viral infections such as hepatitis C and hepatitis B pose a
great challenge for human health. Yet, the molecular mechanisms of
viral pathogenesis remain poorly understood. This is in part due to the
inherent complexity of the involved multi-layered host-pathogen
interactions as well as due to experimental limitations. Here we
adopted the lymphocytic choriomeningitis virus mouse model, which
provides a pathophysiologically relevant and versatile experimental
benchmark system, to study virus-induced changes and chronic
inflammation in the liver upon persistent infection. Using RNAseq and
iTRAQ protein mass spectrometry we identified extensive dynamic
changes in the liver transcriptome and proteome over a period of
more than 60 days after infection. We integrated these systems-wide
data with virological readouts, immunohistopathology and
bioinformatical network analysis in order to delineate key molecular
events and pathways that govern and precede virus-induced liver
immunopathology. This model approach shall contribute to the
identification of novel general principles of host-virus interactions
relevant to persistent viral hepatitis in man.
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W4.02.02
Reactive oxygen species delay control of lymphocytic
choriomeningitis virus

H. C. Xu*?®, D. R. Mcllwain®?, A. A. Pandyra®, M. Recher**®, D.
Brenner®’, D. Haussinger, P. S. Ohashi®, T. W. Mak®, K. S. Lang"?*,
P. A. Lang™**;

1Department of Gastroenterology, Hepatology and Infectiology,
Heinrich Heine University, Dusseldorf, Germany, ZInstitute for
Immunology, University of Duisburg-Essen, Essen, Germany,
3campbell Family Institute for Breast Cancer Research, Ontario
Cancer Institute, Toronto, ON, Canada, “Institute of Experimental
Immunology, University Hospital of Zurich, Zurich, Switzerland,
®Division of Immunology and The Manton Center for Orphan Disease
Research, Children’s Hospital, Harvard Medical School, Boston, MA,
United States, ®*Primary Immunodeficiency Clinic, Medical Outpatient
Division and Immunobiology Lab, Department of Biomedicine,
University Hospital Basel, Basel, Switzerland, “Institut fir Klinische
Chemie und Pathobiochemie, Klinikum rechts der Isar, Technische
Universitat Minchen, Munich, Germany.

CD8+ T cells are of critical importance to prevent chronic viral
infections because they not only promote virus elimination, but also
induce virus mediated immunopathology. Elevated levels of reactive
oxygen species (ROS) have been reported during virus infections.
However, the role of ROS in T cell mediated immunopathology
remains unclear. Here we used the murine lymphocytic
choriomeningitis virus to explore the role of ROS during the
processes of virus elimination and induction of immunopathology. We
found that virus infection led to elevated levels of ROS producing
granulocytes and macrophages in virus infected liver and spleen
tissue that was triggered by the NADPH oxidase. Lack of the
regulatory subunit p47phox of the NADPH oxidase diminished ROS
production in these cells. While CD8+ T cells exhibited ROS
production that was independent of NADPH oxidase expression,
survival and T cell function was elevated in p47phox deficient (Ncfl1-/-
) mice. In the absence of p47phox, enhanced T cell immunity
promoted  virus  elimination and  blunted corresponding
immunopathology. In conclusion, we find that NADPH-mediated
production of ROS critically impairs the immune response, impacting
elimination of virus and outcome of liver cell damage.

W4.02.03

Cellular inhibitors of apoptosis (IAPs) play a critical role in the
host response to hepatitis B virus and their repression promotes
viral clearance

G. Ebert, S. Preston, C. Allison, J. Toe, J. Cooney, H. Scott, M.
Pellegrini;

The Walter and Eliza Hall Institute of Medical Research, Melbourne,
Australia.

Background: Pattern recognition receptors, TNF-alpha (and other
death receptors), and IL-1 are involved in inflammation, apoptosis,
necroptosis and pyroptosis signalling. These processes are critical
regulators of innate and adaptive immune responses to infectious
diseases. |IAPs form the central hub that modulate inflammatory and
death signalling and we hypothesised that they determine the host
responses to hepatitis B infection (HBV). HBV uses several strategies
to antagonise immunity and cell death allowing persistence of its
transcriptional matrices called covalently closed circular (ccc) DNA
within hepatocytes. The aim of our study was to investigate the role of
IAPs in HBV infection.

Design: We used a combination of gene-targeted mice and
compound mutant mice, small drug molecules that target IAPs, and a
highly novel mouse model of HBV. The model recapitulated HBV
chronicity with HBV viremia persisting beyond 8 weeks and innate
and adaptive immunity were critically required to control infection.
Results: Modulation of IAP function, through gene-targeting or the
use of small molecule drugs profoundly affected host control of HBV
and its elimination. As early as three days post drug treatment, mice
showed a substantial log reduction in viral loads.

Conclusion: Using a novel mouse model we show that IAPs are
central regulators of host responses to HBV and they are critical
determinants of infectious outcomes.

W4.02.04
Imaging the innate immune response to viral infection:
neutrophils, platelets, and NETs

C.N.Jenne', C. H. Y. Wong*, F. J. Zemp?, B. McDonald", M. M.
Rahman®, P. A. Forsyth?, G. McFadden®, P. Kubes®;

Snyder Institute, Univeresity of Calgary, Calgary, AB, Canada,
2Southern Alberta Cancer Research Institute, Univeresity of Calgary,
Calgary, AB, Canada, *University of Florida, Gainesville, FL, United
States.

Through the use of intravital spinning-disk confocal microscopy, we
have visualized the immune response to viral infection of the liver
within live mice. Following intravenous injection of myxoma virus, we
observe infection of host cells and a rapid accumulation of neutrophils
in the mouse liver. These neutrophils adhere in the liver sinusoids,
crawl within the vessels, and appear to probe the liver
microvasculature. Neutrophils are not specifically recruited to virally
infected cells, but rather, appear throughout the liver vasculature. We
also observe recruitment of platelets to liver sinusoids, which
associate with neutrophils, forming large aggregates. These platelet
aggregates are dynamic structures, continually expanding and
sloughing off, re-entering the circulation.

Using various blocking antibodies, and mice deficient for specific
immune receptors and adhesion molecules we have characterized, in
detail, many aspects of this early innate immune response to virus.
Surprisingly, the observed platelet-neutrophil interactions led to the
formation of neutrophil extracellular traps (NETs) within the liver.
NETs are diffuse, web-like structures comprised of sticky,
extracellular DNA decorated with histones and antimicrobial proteins.
Importantly, we have demonstrated, for the first time using an in vivo
model, the presence of NETs within the vasculature protects host
cells from viral infection.

This work will provide a better understanding of the roles of, and
interactions between, immune cells within the liver in response to
virus and will allow for the better design of treatments to optimize the
host response to viral infections.

This work is supported by the AHIS, CIHR and CFl.

W4.02.05
Tim-3/galecin-9 pathway modulates the cross talk between NK
cells and CD8+ T cells in chronic hepatitis B

D. Zhao, L. Gao, X. Liang, C. Ma;
Institute of Immunology,Shandong University School of Medicine,
Jinan, China.

T cell immunoglobulin and mucin domain-3 (Tim-3) has been widely
known as immune regulator which plays important roles in various
disease. We previously reported the repression of Tim-3 on NK cells
in patients with chronic hepatitis B (CHB). In this study, we
characterized the role of Tim-3 on NK-CD8+ T cells cross talk in HBV
infection. We found that Tim-3 expression was significantly up-
regulated on CD8+ T cells which significantly correlated with HBV
viral load. Tim-3 expressing CD8+ T cells had a higher expression of
activated maker CD69 but failed to produce IFN-gamma, Granzyme
B, perforin or proliferate in response to HBs-antigen peptide or anti-
CD3 and anti-CD28, indicating the negative role of Tim-3 on CD8+T
cells. Consistently, blocking Tim-3 pathway in PBMCs enhanced HBV
specific IFN-y expression and proliferation in CD8+ T cells of CHB
patients. However, blocking Tim-3 pathway didn't change HBs-
stimulated IFN-y expression of purified CD8 T cells from CHB
patients. Depletion of NK cells destroyed the Tim-3 mediated
suppression on HBV specific IFN-y expression and proliferation in
CD8+ T cells. Pretreatment of lactose which blocks galectins
significantly increased the activity of CD8 T cells from CHB patients.
In conclusion, the Tim-3-mediated suppression on CD8+T cells needs
the presence of NK cells. All these findings have an implication that
Tim-3 represents a new therapeutic target in chronic hepatitis B
infection.

(* This study is supported in part by grants from the NSFC of China
(No. 30972753 & 91129704), Programme for NCET-10-0524, and
RFDP(20110131110034) )
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W4.02.06
Breaking T-cell tolerance to viral antigens in a model of chronic
HBYV infection

M. Di Scala’, I. Gil-Farifia’, L. Vanrell?, M. Scarpino®, C. Olagiie®, A.
Vales', M. Galarraga®, L. Guembe', J. Prieto’, G. Gonzalez-
Aseguinolaza’;

'CIMA, Pamplona, Spain, 2Universidad de la Republica, Montevideo,
Uruguay, >Catania University, Catania, ltaly.

Chronic HBV infection is characterized by a weak and exhausted T
cell response. To promote sustained viral clearance it is necessary to
boost a viral specific immune response of the host. HBV transgenic
mice are immunologically tolerant to HBV antigens, representing a
good model to test strategies aiming at breaking T cell tolerance.
Gene delivery of cytokines to the liver may represent an interesting
strategy to maximize its antiviral efficacy and reduce side effects. We
now provide a novel strategy to induce functional T cell in HBV
transgenic mouse model based on the genetic transfer of
immunostimulatory  cytokines. Sustained liver specific IL-15
expression expands the population of HBV-specific CD8 T cells in
spleen and the liver, as shown by pentamer lymphocyte staining.
However, IL-15 expanded T cells failed to kill peptide loaded cells in
an in vivo killing assay, indicating that they remained functionally
silent. When IL-15 expression is combined with IFN-a, we observed
an increase in the number of HBV specific T cell but more importantly
those cells are functional, since they were able to kill antigen loaded
cells. Furthermore a strong antiviral effect was observed. Thus, our
study defines a potent new approach to brake the tolerance in a
model of chronic viral infection by 1.- expanding virus-specific CD8 T
cell with IL-15 and 2.- blocking negative signals with IFN-a. Such an
approach may have broad applications in developing treatment
strategies for chronic infections in general, and perhaps also for
tumors.

W4.03 HIV pathogenesis and immunity

1L4.03.01
The Fight Between HIV Infection and Macrophage Polarization

G. Poli;
San Raffaele University and Scientific Institute, Milano, Italy.

HIV-1 infects CD4+ T lymphocytes and cells of the mononuclear
phagocyte lineage, including dendritic cells, circulating monocytes
and tissue macrophages. Unlike T cells, macrophages are resistant to
the cytopathic effects of the virus and accumulate virions in
intracellular compartments of debated origin. We have described
already that functional polarization of human monocyte-derived
macrophages (MDM) as either M1 or M2a cells (after 18 h stimulation
with TNF-a and IFN-g or IL-4, respectively) results in a restricted
replication of HIV-1 when compared to nonpolarized MDM. The
underlying mechanisms of restriction appear to be different for M1-
and M2a-MDM and involve the upregulation of factors either known or
suspected to play a role in controlling virus replication and
transmission to other cells. These factors include the upregulation of
CCRS5-binding chemokines and of the intracellular factor known as
APOBEC3A in M1-MDM and of DC-SIGN expression on M2a cell
surface. Overall, macrophage polarization is a transient process that
likely aims at containing or eliminating HIV-1 infection either directly
or by potentiating adaptive recognition of infected cells via
upregulation of MHC Class Il antigens on the cell surface.

W4.03.01

Endoplasmic reticulum aminopeptidase 2 (ERAP2) haplotypes
play a role in antigen presentation and resistance to HIV-1
infection

I. Saulle’, M. Biasin®, F. La Rosa', M. De Luca', D. Trabattoni*, M.
Sironi?, R. Cagliani?, F. Mazzotta®, S. Lo Caputo®, M. Clerici**;
*University of Milan, Milan, Italy, *Scientific Institute IRCCS
E.MEDEA, Bosisio Parini, Italy, *Santa Maria Annunziata Hospital,
Florence, Italy, “Fondazione Don Gnocchi, Milan, Italy.

Background: Haplotype-specific alternative splicing of the
endoplasmic reticulum aminopeptidase type 2 (ERAP2) gene results

in either full-length (FL, haplotype A) or alternatively spliced (AS,
haplotype B) mRNA. As this protein trims peptides loaded on MHC
class | and CD8+ T lymphocytes play an important role in protection
against viral infections, we analysed the role of this gene in resistance
to HIV-infection. Methods: ERAP2 was genotyped in a cohort of 104
Spanish HESN individuals exposed to HIV through injection drug use
(IDU-HESN). PBMC isolated from 139 healthy controls (HC) grouped
according to their ERAP2 genotype were infected with HIV-1g,. and
analysed for: 1) mRNA specific for ERAP2 and 96 genes involved in
the antigen presentation pathway; 2) MHC class | MFI on CD45+
cells; 3) susceptibility to HIV infection; 4) ERAP2 protein expression.
Finally, we analysed the co-segregation of HLAB*57 with ERAP2
haplotype in a cohort of Italian HESN. Results: Genotype analysis
indicated that ERAP2 haplotype A is associated with protection from
HIV infection (meta-analysis p value of 7.6 x10®°) and that HLAB*57
allele is significantly more common among HESN homozygous for
haplotype A (homoA). In vitro HIV-1 infection mRNA for ERAP2-FL
and a number of genes involved in antigen presentation as well as of
MHC class | on CD45+ cells were significantly increased in homoA
cells from HC; notably, these same cells, but not isolated CD4+ cells,
were less susceptible to HIV-1 infection.

Conclusions:ERAP2 haplotype A confers resistance to HIV infection
secondarily to its effect on antigen processing and presentation.

W4.03.02
Molecular characterization of high avidity CD4+ T cells in HIV
Controllers

D. Benati', M. Galperin®, O. Lambotte?, A. Lim®, B. Lemercier®, S.
Hendou®, F. Boufassa®, J. Delfraissy?, F. Arenzana-Seisdedos®, L.
Chakrabarti*;

YInstitut Pasteur, Unite de Pathogenie Virale, Paris, France, *Hopital
de Bicetre, AP-HP, Medicine Interne et Maladies Infectieuses, Le
Kremlin-Bicetre, France, *Institut Pasteur, Departement
d'Immunologie, Paris, France, “INSERM U822, Le Kremlin-Bicetre,
France.

Background: HIV Controllers spontaneously control HIV replication to
levels undetectable by standard assays in the absence of
antiretroviral treatment. We previously reported that HIV Controllers
harbour a pool of memory CD4+ T cells able to respond to the
immunodominant Gag293 peptide with particularly high TCR avidity.
We set to functionally analyze high avidity CD4+ T cells and to
characterize their TCRs at the molecular level.

Methods: HIV Controllers from the ANRS CODEX CO21 cohort (n=8)
were compared to efficiently treated patients (HAART group, n=8).
Primary CD4+ T cell lines were generated by stimulating PBMCs with
decreasing doses of Gag293 peptide. Next, Gag293-specific CD4+ T
cells were analyzed for cytokine production by IFNy ELISPOT and for
Gag293/MHC-classlI tetramer binding ability. TCR diversity in sorted
Gag293/Tetramer+ cells was evaluated by immunoscope analysis.
Results: Stimulation with low Gag293 peptide doses generated IFNy-
positive CD4+ T cell lines in HIV Controllers (response rate: 6/8 at 10-
9M, 2/8 at 10-11M), but not in HAART patients, confirming the
presence of high avidity Gag-293-specific cells in the HIV Controller
group. The immunoscope analysis revealed major amplifications of
certain TCR Va and VB chains in the sorted tetramer+ Gag293-
specific population, indicating the presence of dominant clonotypes.
Conclusion: We identified a number of TCR Va and VB chains
preferentially expressed by the high avidity population of Gag293-
specific CD4+ T cells. Transfer of these TCRs to heterologous cells
will help determine whether they are sufficient to confer the efficient
Gag-specific responses characteristic of HIV Controllers.

W4.03.03
Characterization of HIV-1 specific T-cell response in an Italian
cohort of HIV-1 Natural Controllers

D. De Battista', D. Mennonna', S. Heltai*, E. De Martino*, A. Riva?,
M. Tinelli®, S. Nozza®, S. Ghezzi', G. Poli**, M. Malnati®;

'OSR Scientific Institute, Milano, Italy, °L. Sacco Hospital, University
of Milan, Milano, Italy, *Hospital of Lodi, Lodi, Italy, *Vita-Salute San
Raffaele University, School of Medicine, Milano, Italy.

HIV-1 infection is associated with a progressive decrease of CD4 T-
cell count and an increase in viral load. However, Natural Controllers




(NC) maintain high level of CD4 and a low viral load for several years
in the absence of therapy. Our study characterized the HIV-1 specific
CD8 T-cells response, an important player in controlling virus
replication, in three Italian cohorts with a different story of progression
of HIV-1 infection. Immune-dominant Gag- and Nef-specific
responses as well as Tat-response, important in the early phase of
infection, have been investigated.

Chronic HIV-infected patients under therapy (CHIwWT) show a
significant reduction of Gag- and Nef-specific response (p<0.05). NCs
(56.4%) show a higher frequency of Tat-responder than CHIwWT (20%,
p<0.01) and subjects naive for therapy (Naive, 16%, p<0.01), with a
significant increase of Tat-specific IFN-y producing T-cells (median
80, IQR 13-457, p<0.05), that correlate inversely with plasma viral
load (p=-0.3231, p=0.0346). Fully differentiated Tat-specific CD8 T-
cells (expressing CD45RA) are higher in NCs (median 0.29% of total
CD8, IQR 0.2-0.54%) than Progressors (median 0.17%, IQR 0.11-
0.38%, p<0.01), correlating inversely with viral load (p=-0.4202,
p=0.0208). Interestingly, Tat-specific response shows a peculiar
immune response patterns in NCs. CD45RA+ GzB+ IFN-y+ MIP-1p3+
CD8+ (present in 89% of NCs) and CD45RA+ GzB- IFN-y+ MIP-13+
CD8+ (present in 67% of NCs) subsets are absent in Progressors
and cover the 10% of the total Tat-specific CD8 T-cell response
(p<0.01).

In conclusion, Tat-specific response shows unique features in NCs: a
higher magnitude and two polyfunctional CD8 subsets exclusively
present in NCs.

W4.03.04

NK cells in HIV controller patients express an activated effector
phenotype and do display unique NKp46,NKp30,NKp44
modulation on IL-2 stimulation
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Control of HIV replication in Elite Controllers (EC) and Long-Term
Non-Progressor (LTNP) patients has been associated with features of
efficient CD8+CTL function. However, innate immunity, in particular
NK cells, may play a role in HIV control.

We studied the expression of Natural Cytotoxicity Receptors (NCR,
NKp46,NKp30,NKp44) and their induction over a short time-frame (2-
4 days) upon activation of purified NK cells in a cohort of 31 HIV-
controller patients (15EC,16LTNP), 10 HIV-infected patients on ART
and 10 Healthy Donors (HD).

In EC/LTNP, induction of NKp46 expression was normal but
shortlasting (2days) and NKp30 was induced to lower levels vs. HD.
In antiretroviral-treated aviremic progressor patients (TAPP) no
induction of NKp46 or NKp30 expression occurred. EC/LTNP failed to
induce expression of NKp44, a receptor efficiently induced in
activated NK cells in TAPP. The specific lack of NKp44 expression
resulted in sharply decreased capability of killing target cells via
NKp44, while TAPP had conserved NKp44-mediated lysis. In
addition, peripheral NK cells from EC/LTNP were activated as shown
by significant HLA-DR expression and a mature effector phenotype
(NKG2A-CD57+KIR+CD85j+), with conserved cytolytic function also
against immature dendritic cells. Importantly, conserved NK cell
responses, accompanied by a selective defect in the NKp44-
activating pathway may result in lack of kiling of uninfected
CD4+NKp44Ligand+ cells that may be induced by an HIVgp4l
peptide.Thus, NK cells in EC/LTNP can maintain substantially
unchanged functional capabilies and actively control virus
replication, while the lack of NKp44 induction may be related to CD4
maintenance, representing a hallmark of these patients.
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Inhibition of human immunodeficiency virus type-1 replication in
CD4+ natural killer T cells by gamma-delta T lymphocytes
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It has widely been accepted that human immunodeficiency virus type-
1 (HIV-1) in the circulating blood in HIV-1-infected patients can be
controlled by highly active anti-retroviral treatment (HAART).
However, shortly after the termination of HAART, HIV-1 virions
emerged in the circulating blood. The fact suggest the existence of
reservoir even after the HAART. In addition, it has turned out that the
majority of emerged HIV-1 is macrophage-tropic that will infect CD4+
CCR5-expressing cells. On the basis of these observations, we
focused on R5-HIV-1-susceptible cells as the reservoirs during
HAART. There are three distinct cell populations are known as R5-
HIV-1 susceptible, such as CD4+ natural killer T (NKT) cells, dendritic
cells (DC) and macrophages, and tissue-associated T cells mainly
arranged at surface mucosal areas. After the extensive analysis, we
found that CD4+ NKT, one of the main components of innate
immunity, efficiently expanded HIV-1 in vitro and also confirmed the
existence of HIV-1-infected CD4+NKT cells in the small intestine of
persistently infected patients with HAART. These findings indicate
that CD4+ NKT cells play an important role in HIV-1 persistency even
during HAART. Here, we show that gamma-delta T lymphocytes, as
innate effctors, may suppress R5-type HIV-1 replication in CD4+ NKT
cells through secreting CC chemokines like macrophage
inflammatory protein (MIP)-1a. These results suggest the importance
of innate immunity to control HIV-1 persistency during HAART.
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Immune exposure to a specific sequence of antibody escape
variants could program long-term potential for neutralization
breadth in subtype A HIV-1 infection
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Approximately one quarter of HIV-1 infected individuals will generate
broadly neutralizing antibodies, but the exact mechanisms for
triggering and maturation of these responses are presently undefined.
We consequently investigated the roots of neutralization breadth. In a
subtype A HIV-1 infected Rwandan seroconverter, we pinpointed the
primary neutralizing antibody target and the successive routes of viral
escape using envelope glycoproteins from the transmitted/founder
virus and longitudinal escape variants along with autologous plasma
and monoclonal antibodies. Initially, a single mutation at one of three
clustered residues proximal to gpl20’s third hypervariable loop
conferred viral escape. This putative epitope subsequently elicited at
least two somatically related monoclonal antibodies, which bound and
neutralized the established escape mutations. Resistance to this
secondary wave of immune pressure then arose in later viral
envelopes through introduction of two glycans that obscured this
consistently targeted space. At 16-months post-infection, what had
been a narrow, regional response evolved to force recognition and
neutralization of distinct envelope portions, which resulted in
moderate cross-clade humoral breadth. Our data suggest that
unveiling a certain chain of envelope mutations could drive B cells
toward the production of broadly neutralizing antibodies. Appreciating
this knowledge during immunogen construction could positively
impact HIV-1 vaccine design.
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Decrease of CD73 expressing CD8 T cells in the course of HIV
infection correlates with immune activation and T cell
exhaustion
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In murine models, the ectonucleotidases CD39 and CD73 play an
important in-tandem role for T regulatory cell (Tregs) mediated T
effector cell suppression by adenosine production. For human Tregs,
an elevated expression of CD39 was shown in HIV infection.
However, no studies concern the expression of CD73 on T cells in
HIV infection so far.

In our study, we analyzed the expression of CD73 on peripheral and
lymph nodal T effector cells and Tregs in a cohort of 101 HIV patients
at different stages of disease, including long term nonprogressors
(LTNP) and elite controllers (EC) and 27 healthy controls. In contrast
to murine Tregs, CD73 was only expressed on a minority (ca 10%) of
peripheral Tregs. In contrast, we see a high expression of CD73 on
peripheral CD8+ T cells. In HIV infection CD73 is markedly reduced
on all T effector and Treg cells regardless of their memory status. On
CD8+ T cells, a positive correlation between CD73 expression and
CD4 counts (p=0.0003) was detected. CD73 expression on CD8 T
cells negatively correlated with HLA DR (<0.000