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FCE Fusion Abstract Index by Topic 

Autoimmune Rheumatologic Diseases 

T.19 Gut-derived TNF as Risk Factor for the Development of Sacroiliac 
Inflammation 
Karlijn Debusschere1, Heleen Cypers1, Peggy Jacques1, Filip Van den Bosch1, 
Donald Souza2, Maryanne Brown2, Gerald Nabozny2, Devan Dove 2, Alexander 
Klimowicz2, Dirk Elewaut1. 1Ghent University, Gent, Belgium; 2Boehringer 
Ingelheim, Ingelheim am Rhein, Germany. 
 
An intriguing link exists between gut and joint inflammation in spondyloarthritis 
(SpA), with about 50% of SpA patients having subclinical gut inflammation, which 
represents a risk factor for development of Crohn’s disease, sacroiliitis and 
evolution into ankylosing spondylitis. However, the underlying mechanisms are 
still relatively poorly understood. Our goal was to examine the relationship 
between TNF, microscopic gut inflammation and axial inflammation. Therefore, 
we examined in situ expression of TNF, TNFR1 and TNFR2 using triple in situ 
hybridisation in gut biopsies of human SpA patients and found marked 
upregulation of TNF, TNFR1 and TNFR2 in inflamed versus non-inflamed 
biopsies.  In line with this, we found that patients with gut inflammation had a 
higher need for anti-TNF therapy and their degree of clinical response after anti-
TNF was also markedly higher. We speculated that TNF in the gut represents an 
important risk factor for disease severity and progression in SpA. To investigate 
this further we generated a mouse-model over-expressing human TNF in the 
ileum. These mice, together with wild type littermates, were evaluated for the 
development of arthritis up until the age of 13 weeks. Transgenic mice exhibit a 
runt phenotype and hallmarks of inflammatory bowel disease. While in peripheral 
joints no clear signs of arthritis were observed, the sacroiliac joints in transgenic 
mice, by contrast, showed marked signs of inflammation. These data propose a 
new paradigm that gut-derived TNF is sufficient to trigger sacroiliitis and provide 
an alternate explanation on the relationship between gut inflammation and axial 
inflammation in SpA.  
 
 
 
 
 
 



4 

 

W.5 Mass Cytometry (CyTOF) Analysis of Trafficking Molecules in 
Ankylosing Spondylitis 
Eric Gracey1, Zoya Qaiyum1, Yuchen Yao1, Robert D. Inman2.1University of 
Toronto, Toronto, Canada; 2University Health Network, Toronto, Canada. 
 
Background: Ankylosing spondylitis (AS) is an HLA-B27-associated, 
inflammatory arthritis of the axial skeleton. Gut inflammation is a common co-
morbidity in AS; the majority of AS patients have subclinical gut inflammation, 
while some have clinical inflammatory bowel disease (IBD). We hypothesize that 
inter-tissue trafficking of immune cells through shared trafficking receptors 
mediates the gut-joint axis of inflammation in AS. 
 
Methods: We have examined the expression of trafficking markers by mass 
cytometry (CyTOF). Blood mononuclear cells from 26 AS patients, 20 healthy 
controls (HCs) and 17 rheumatoid arthritis (RA) patients, were surface stained 
using a 36-marker antibody panel. Cells from 6 AS and 3 RA synovial fluid 
samples and 2 IBD gut samples were also examined. Data was acquired on the 
CyTOF2 and analyzed using viSNE and Citrus algorithms 
 
Results: In the blood, T cells from AS patients had a significant downregulation of 
CXCR3 and upregulation of CXCR4 compared to HC. A distinct population of 
integrin manifesting CD8+CD45RO+ T cells was seen in AS synovial fluid. These 
cells were characterized as CD103(aE)+CD49a(a1)+CD29(b1)+CD18(b2)+b7+. 
A similar population was enriched in IBD gut tissue, but not RA synovial fluid. 
Current experiments are being undertaken in the SKG and IL-23 minicircle 
mouse models of AS to identify and further characterize the integrin manifesting 
CD8+ T cells.    
 
Conclusions: Unbiased analyses using CyTOF revealed disease- and tissue-
specific alterations in trafficking marker expression in AS patient T cells. This 
technology allows for the identification of novel therapeutic targets to interfere 
with recruitment of potentially pathogenic cell subsets in AS. 
 
 
 
 
 
 
 



5 

 

T.17 The Paracaspase MALT1 Plays a Central Role in the Pathogenesis of 
Rheumatoid Arthritis 
Elisabeth Gilis, Jens Staal, Rudi Beyaert, Dirk Elewaut. Ghent University, Gent, 
Belgium. 
 
The paracaspase MALT1 is a key player in the activation of lymphoid, myeloid 
and mast cells, indicating MALT1’s crucial role in innate and adaptive signaling. 
Therefore, MALT1 is regarded a promising target for the treatment of 
autoimmune diseases and defining its role in the pathogenesis of rheumatoid 
arthritis (RA) is a critical first step. 
 
To unravel MALT1’s role in RA, we initially assessed MALT1-activation in mice 
challenged with collagen-induced arthritis (CIA), the prototype model for RA. We 
then sought to address MALT1’s role in the pathogenesis of RA by subjecting 
MALT1-deficient mice to the CIA model. To determine the importance of MALT1 
in T-cells, CIA was additionally induced in CD4-specific MALT1-deficient mice. 
Finally, the effect of MALT1-deletion on bone homeostasis was assessed by 
measuring bone density by µCT-analysis of the tibiae and by a three-point 
bending test of the femurs. 
 
We provide evidence that MALT1 is activated in RA and plays a crucial role in its 
pathogenesis since MALT1-deficent mice were completely protected against 
CIA. This protection was additionally observed in CD4-specific MALT1-deficient 
mice, indicating that the selective ablation of MALT1 in CD4+ cells is sufficient for 
the observed resistance. Paradoxically to the protective effect of MALT1-deletion 
on inflammation, we show that MALT1-deficiency negatively influences bone 
density at steady state. 
 
Altogether, our data provide evidence for a dual role of MALT1 in arthritis, 
showing a protective effect of its deletion on the inflammatory aspect and a 
negative effect on bone homeostasis. 
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T.29 A Human Gut Commensal as a Cross-Reactive Trigger of Autoantigen-
specific CD4+ Memory T Cells in Antiphospholipid Syndrome  
Carina Dehner1, William Ruff1, Silvio Vieira1, Doruk Erkan2, Bill Kwok3, Martin 
Kriegel1. 1Yale University, New Haven, Connecticut; 2Hospital for Special 
Surgery, New York, New York; 3Benaroya Research Institute, Seattle, 
Washington. 
 
Antiphospholipid syndrome (APS) is an HLA-DR53-associated autoimmune 
clotting disorder targeting the plasma protein b2-glycoprotein I (b2GPI). The gut 
microbiota provides an enormous antigenic challenge to the mucosal adaptive 
immune system. We thus hypothesized that a homeostatic adaptive immune 
response to commensals can trigger and sustain autoreactive T cells via cross-
reactivity with autoantigens in an HLA-susceptible host. We have identified in 
silico a human gut commensal, Roseburia intestinalis, as a cross-reactive 
candidate with highly homologous peptide sequences to the immunodominant 
b2GPI T and B cell epitopes. R. intestinalis is abundant in human microbiomes 
including APS patients based on a species-specific fecal PCR. HLA-DR53-
positive APS PBMCs proliferated significantly more to R. intestinalis protein 
extracts compared to phylogenetically closely related Eubacterium rectale, 
lacking homologous sequences. We next synthesized an MHCII tetramer for a 
major T cell epitope in b2GPI that is conserved in R. intestinalis. Tetramer-
positive CD45R0+ CD25- CD4+ memory T cells from APS patients showed 
significant and dose-dependent proliferation to heat-killed R. intestinalis 
compared to controls. Cytokine measurements revealed a heterogeneous but 
pathogen-associated phenotype including GM-CSF, TNF-α, IL-21, and IL-9. We 
further cloned b2GPI-specific memory CD4+ T cells using a T cell library assay, 
confirmed clonality by TCR Vbsequencing, and were able to also demonstrate 
cross-reactivity to the mimic sequence in R. intestinalis. In summary, we have 
identified human b2GPI autoepitope-specific CD4+ memory T cells, which have a 
pathogen-associated phenotype and cross-react to R. intestinalis. We propose 
that ubiquitous gut commensals could represent persistent triggers for 
autoreactive lymphocytes in human autoimmunity. 
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W.10 Molecular and Functional Characterization of IL-17+ CD8+ T cells in 
Psoriatic Arthritis  
Ushani Srenathan1, Bruce W. Kirkham2, Leonie Taams1. 1King's College 
London, London, UK; 2Guy’s & St Thomas’ Hospital, London, UK. 
 
Psoriatic arthritis (PsA) is a spondyloarthropathy affecting the joint and skin. Our 
lab previously showed high frequencies of IL-17+ CD8+ T-cells (Tc17) in PsA 
synovial fluid (SF), which correlate with clinical, serological and imaging 
measures of disease activity, and thus may contribute to PsA pathogenesis. Our 
aim is to functionally and molecularly characterise Tc17 cells to understand their 
role in PsA. 
 
Since the frequency of Tc17 cells in human peripheral blood (PB) is very low 
(0.22±0.05%, n=16), we investigated Tc17 induction in vitro. Addition of rhIL-1β 
and IL-23 to healthy PB CD8+ T-cells cultured with α-CD3/28 beads for 3 days, 
led to a modest but significant increase in IL-17+ CD8+ T-cells (0.95±0.29%, 
p=0.0078, n=8). Addition of rhIL-6 or IL-2 did not lead to a further increase. We 
optimised an IL-17 secretion assay to sort these IL-17-secreting cells. Successful 
sorting was validated by ELISA (n=2). Sorted IL-17+ CD8+ T-cells were cultured 
for 24 hours and their supernatants added to synovial tissue fibroblasts. Addition 
of Tc17 (or Th17) cell culture supernatants enhanced IL-6 and IL-8 production by 
PsA synovial tissue fibroblasts compared to their IL-17-negative counterparts 
(n=2). These data indicate that in vitro generated IL-17+ CD8+ T-cells can exert 
pro-inflammatory activity. 
 
We are currently translating these findings by investigating the pro-inflammatory 
capacity of synovial Tc17 cells from PsA patients, and determining their 
molecular phenotype. These data will provide novel insights into the contribution 
of Tc17 cells to the immunopathology of PsA. 
 
Funded by a King’s Health Schools studentship (MRC doctoral training grant). 
 
 

Cytokines/Chemokines 

F.25 Expression and Regulation of Amphiregulin in Human Regulatory T 
Cells 
Avery J. Lam1, Sabine M. Ivison1, Anne M. Pesenacker1, Guy Charron2, 
Haiming Huang3, Sachdev S. Sidhu3, James G. Pan3, John D. Rioux2, Megan K. 
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Levings1. 1The University of British Columbia, Vancouver, Canada; 2Université de 
Montréal, Montreal, Canada; 3University of Toronto, Toronto, Canada. 
 
Regulatory T cells are essential for maintaining immune homeostasis and self-
tolerance. Several lines of evidence suggest that adoptive transfer of Tregs can 
prevent, and in some cases cure, a variety of pathological conditions, from 
autoimmunity to transplant rejection. In addition to their effects on immune cells, 
there is also emerging evidence that Tregs have direct effects on tissue repair. 
Specifically, Tregs in mice promote tissue repair after infection or injury by 
producing the EGF family member amphiregulin (AREG) under the control of the 
alarmins IL-18 and IL-33. We investigated expression and regulation of AREG in 
human peripheral blood Tregs. TCR stimulation of Tregs (CD4+CD25hiCD127lo) 
increased AREG mRNA and protein, particularly in the HLA-DR– subset, but 
levels were lower than in their Tconv counterparts. In contrast to reports from 
murine Tregs, IL-18 and IL-33 did not modulate human Treg production of 
AREG. Ex vivo Tregs expressed IL-18Rα, but expression of IL-33Rα (ST2) was 
not detectable. To more accurately measure human ST2 expression, we used 
phage display to generate a series of anti-ST2 mAbs. Experiments in ST2-
transfected HEK-293T and transduced CD4+ T cells revealed several candidate 
anti-ST2 mAbs that were superior to commercially available mAbs for flow 
cytometric detection of human ST2. Experiments to better define the localization 
and biology of human ST2+ Tregs are in progress. Knowledge of whether human 
Tregs produce AREG is important to understand their potential to mediate tissue 
repair in addition to immunosuppression when used as a cell-based therapy. 
 
 
 
F.28 CD28 Co-Stimulation Negatively Regulates Differentiation of Human 
but Not Mouse Th17 Cells 
Shankar Kumar Revu, Jing Wu, Matthew Henkel, Gerard Hernandez, Mandy 
McGeachy. University of Pittsburgh, Pittsburgh, Pennsylvania. 
 
Th17 cells are important for protection from extracellular bacterial and fungal 
pathogens as well as homeostasis of commensal microbes. However Th17 cells 
are best known for driving autoimmune diseases, and anti-IL-17 is now approved 
for therapy of psoriasis and ankylosing spondylitis. Generation of in vitro Th17 
cells requires multiple inducing cytokines, and has been notoriously difficult for 
human T cells. CD28 is a critical costimulatory molecule for T-cell activation and 
is routinely added with anti-CD3 during Th17 differentiation. Our data found that 
CD28 co-stimulation suppressed Th17 cells in a dose-dependent manner, as 
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detected by IL-17 and RORγt. Although activation of T cells with anti-CD3 alone 
resulted in very few CD45RO+ activated T cells, addition of Th17-inducing 
cytokines overcame the deficit. Preliminary results indicate that Th17 cells 
generated in absence of CD28 are not anergic and maintain their Th17 
phenotype. We are also investigating molecular mechanisms by which CD28 
suppressed Th17 differentiation in human T cells. In contrast to human, addition 
of anti-CD28 to mouse Th17 cultures resulted in enhanced responses, fitting with 
known differences in CD28 costimulation effects between mouse and human. 
Together, these data provide new insight into mechanisms that regulate the 
generation of human Th17 cells, and have implications for approaches to target 
Th17 cells in autoimmune disease. 
 

Diabetes and Other Autoimmune Endocrine Diseases 

T.83 The Role of Id2 and Id3 in Regulating NKT Cells of the Adipose Tissue 
Heather Buechel, Ann Piccirillo, Louise D'Cruz. University of Pittsburgh, 
Pittsburgh, Pennsylvania. 
 
Disorders involving obesity, such as diabetes, heart disease, and metabolic 
syndrome have become a predominant health issues in the United States and 
around the world. According to the CDC 36% of adults in the US qualify as 
obese, leading to a variety of negative health outcomes and billions of dollars in 
medical costs. One of the hallmarks of obesity is inflammation of the adipose 
tissue mediated by a combination of hormones and cytokines produced by 
immune cells. Natural killer T (NKT) cells are a heterogeneous population of 
innate immune cells defined, in part, by their ability to quickly release cytokines 
after activation. NKT cells have been implicated in the maintenance of healthy 
adipose tissue and loss of NKT cells in obesity has been correlated with 
increased inflammation and both glucose and insulin intolerance. We hope to 
further elucidate NKT cells’ role in adipose tissue, after activation. We also hope 
to define the molecules responsible for mediating NKT cells’ activity in a healthy 
adipose environment, with the goal of modulating these cells to improve health 
outcomes in the disease state.  The inhibitor of DNA binding proteins, Id2 and 
Id3, have been implicated in the proper maturation of NKT cells in the thymus. 
Though their roles in NKT cell maintenance and activation in the periphery have 
been relatively unexplored. Here we use both a GFP reporter and conditionally 
deficient constructs to determine the roles that Id2 and Id3 play in NKT cell 
activation in adipose tissue. 
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General Autoimmunity 

F.50 Immunoediting Through Somatic Loss of HLA Class I Alleles 
Uncovers the Role of HLA Class I-Mediated Autoimmunity in Acquired 
Aplastic Anemia 
Daria Babushok1, Jamie Duke2, Hongbo Xie2, Natasha Stanley2, Jamie 
Atienza2, Nieves Perdigones2, Peter Nicholas2, Deborah Ferriola2, Yimei Li2, 
Hugh Huang2, Wenda Ye2, Jennifer Morrissette1, Gregory Podsakoff2, Laurence 
Eisenlohr2, Jaclyn Biegel2, Stella Chou2, Dimitrios Monos2, Monica Bessler2, 
Timothy Olson2. 1Hospital of the University of Pennsylvania, Philadelphia, 
Pennsylvania; 2Children's Hospital of Philadelphia, Philadelphia, Pennsylvania. 
 
Acquired aplastic anemia (aAA) is an acquired bone marrow failure syndrome 
associated with predisposition to myelodysplastic syndrome and leukemia. 
Although its exact pathogenesis is unknown, aAA is believed to be immune-
mediated. Recently, copy number-neutral loss of heterozygosity of chromosome 
arm 6p (6p CN-LOH), the site of the Major Histocompatibility Complex and 
Human Leukocyte Antigen (HLA) genes—was identified as a recurrent somatic 
change in aAA, thought to emerge due to immune escape of cells lacking certain 
HLA alleles. However, the linkage disequilibrium between HLA loci as well as 
other genes in the region made it difficult to pinpoint the etiologic driver of 
acquired 6p CN-LOH. Recently, we identified two aAA patients with somatic loss-
of-function mutations in HLA class I genes. This led us to hypothesize that 
inactivating HLA gene mutations represent another mechanism of immune 
escape in aAA and may enable a more precise characterization of aAA immune 
specificity. To screen for HLA mutations, we performed targeted next-generation 
sequencing of HLA class I genes in 66 aAA patients. Eleven patients (17%) had 
somatic HLA loss, with recurrent loss-of-function mutations in HLA-A*33:03, 
HLA-A*68:01, HLA-B*14:02 and HLA-B*40:02 alleles. Patients who inherited 
these four HLA alleles had a more severe disease course with more clonal 
complications as assessed by whole exome sequencing (WES), SNP-array 
genotyping, and metaphase cytogenetics, and were also more likely to develop 
myelodysplastic syndrome. Our results demonstrate the role of HLA class I-
driven autoimmunity in aAA, and establish a novel link between aAA patients’ 
immunogenetics and risk of hematologic malignancies.  
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F.52 Clinical Data Specification and Coding for Cross-Analyses with Omics 
Data in Autoimmune Diseases’ Trials 
Encarnita Mariotti-Ferrandiz1; Roberta Lorenzon2; Iannis Drakos1; Claire 
Ribet2; Maeva Cordoba2; Patrice Cacoub2; David Saadoun2; Agnes Hartemann2; 
Bahram Bodaghi2; Francis Berenbaum2; Gilles Grateau3; Olivier Benveniste2; 
Jeremie Sellam4; Philippe Seksik4; Claude Bernard2; Adrien Six1; Michelle 
Rosenzwagj2; Caroline Aheng2; David Klatzmann1. 1Sorbonne Université, UPMC 
Univ Paris 06, UMRS 959, F-75005, Paris, France; 2AP-HP, Hôpital Pitié-
Salpêtrière, F-75651, Paris, France; 3APHP, Hôpital Tenon, Paris, France; 
4APHP, Hôpital Saint-Antoine, Inserm UMR S_938, UPMC Univ Paris 06, Paris, 
France. 
 
Autoimmune and inflammatory diseases (AIDs) form a continuum of diseases 
with variable contribution of autoimmunity and inflammation. Yet, the nosography 
of AIDs remains mostly based on syndromic classification. The 
TRANSIMMUNOM observational clinical trial (NCT02466217) aims at re-
evaluating AIDs nosography through multi-omics investigations of 1000 patients 
with one of nineteen selected AIDs. During patients’ visits, clinical records and 
biological samples are gathered. To allow cross analyses of clinical data together 
with omics results, there is a need for specifying and then coding each type of 
data. To this end: i) a clinical expert consortium selected hundreds of relevant 
clinical features and clinical laboratory values to be collected for all patients, such 
as to homogeneously describe clinico-biological status of every patients 
irrespective of their disease; ii) a cohort management team, involving biologists, 
clinicians and computer scientists designed an electronic Case Report Form 
(eCRF) using an open-source CFR-part 11 compliant electronic data capture 
system and iii) used CDISC standards for the coding of more than 700 
heterogeneous parameters. For each parameter, the values to be recorded were 
specified and coded. Example of such coding are Yes/No check boxes for clinical 
investigation, numerical values with a list of relevant units according to the 
parameter, disease scores as a result of the automatized sum of several scores, 
treatment description including the coding of possible formula, dosage and 
posology. Altogether, a truly multidisciplinary endeavor led to design and 
implement a collection of 24 CRF capturing more than 8000 coded values that 
are now used in TRANSIMMUNOM.  
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T.40 Alterations on the Interleukin-13 Pathway Impair iNKT Cell Mediated 
Regulation in Type 1 Diabetes 
Lorena Usero1; Roger Soler1; Jen Masip1; Edu Pizarro2; Mercé Martí1; Dolores 
Jaraquemada1; Carme Roura1. 1Universitat Autònoma de Barcelona, Catalonia, 
Spain; 2Hospital de Mataró, Barcelona, Spain. 
 
Tolerance breakdown in Type 1 Diabetes (T1D) has been associated in part to 
frequency and functional defects of iNKT cells favoring the development of T1D 
in NOD mice. Thus, to determine if human NKT cells could play a role in the 
control of T1D development, we have studied if iNKT cells derived from human 
T1D patients and healthy donors could exert a regulatory function. 
 
We demonstrated that iNKT cells have the capacity to suppress the proliferation 
of T effector cells (Teff). Interestingly, suppression was dependent on the 
secretion of the cytokine IL-13 since addition of a blocking antibody to IL-13 
resulted on Teff cell proliferation and IL2 secretion recovery. However, this 
regulatory mechanism was clearly impaired in iNKT cells isolated from blood or 
pancreas of T1D patients at disease onset. Further, their functional defect could 
be related both to a decreased secretion of IL-13 by iNKT cells and to a different 
expression pattern of the IL13 receptor in Teff cells from these patients 
compared to controls. These results indicated that the alteration of this regulatory 
pathway in T1D patients can favor progression of the autoimmune response to 
T1D. In order to elucidate the reason behind this functional defect a gene 
expression analysis has been performed to identify molecules and/or pathways 
that could be related to the regulation impairment in T1D patients. Confirmation 
of these results should provide a new immunotherapeutic approach for T1D 
using iNKT cells. 
 

Genetics 

F.34 Next Generation Sequencing-Based Panel Screening in Patients with 
Undifferentiated Autoinflammatory Diseases: Friend or Foe? 
Riccardo Papa; Marta Rusmini; Stefano Volpi; Alice Grossi; Francesco Caroli; 
Roberta Caorsi; Silvia Federici; Martina Finetti; Roberto Ravazzolo; Isabella 
Ceccherini; Marco Gattorno. Istituto Giannina Gaslini, Genoa, Italy. 

 
A relevant number of patients with clinical phenotype clearly consistent with an 
autoinflammatory diseases cannot be identified on the molecular basis. Aim of 
this study is to test a next generation sequencing (NGS)-based clinically-oriented 
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protocol in these patients. We designed a NGS panel of 41 genes clustered in 
seven subsets according to the clinical phenotypes usually associated with their 
mutation (i. periodic fever, ii. chronic urticaria, iii. skin/bone/joints involvement, iv. 
intestinal involvement, v. type 1 interferonopathies and familial lupus, vi. Aicardi-
Goutières syndrome, vii. miscellaneous). Patients were classified into one or 
more clinical subsets according to their clinical features and then massively 
sequenced for the coding portions of 41 genes. Each variant of the genes 
included in the selected clinical subsets was confirmed by Sanger method. Fifty 
patients (27 M, 23 F) were enrolled. All patients were already screened for at 
least one gene (mean 3; range 1-7). The mean age was 12.5 years (range 5-38) 
with mean duration of disease of eight years. The vast majority (43 patients; 
86%) displayed periodic fever episodes; five (10%) a prevalent skin/bone/joints 
involvement without fever; one a prevalent intestinal involvement. Seven patients 
(14%) were suspected of type 1 interferonopathies. In total 128 variants were 
found (mean 3 for patient; range 0-7), of which only 29 (23%) in genes belonging 
to the suspected clinical subsets. Variants with suspected pathogenic 
relevance were found in 8 patients (16%). In this sample of highly selected 
patients, our NGS-based clinically-oriented protocol was associated with a good 
molecular diagnosis rate. 
 
 
 
F.35 Rapid Functional Characterization of Rare and Common Immune 
Variants 
Theodore Roth; Alexander Marson. University of California, San Francisco, San 
Francisco, California. 
 
Immunologic research has revealed extensive mechanistic information about the 
cellular and macromolecular components of the immune system. Mono- and 
polygenic disorders causing autoimmune and immunodeficiency disease affect 
these very components.  However, the functional consequences of causative 
genetic variants, both rare mutations (monogenic disorders) and common SNPs 
(polygenetic diseases) are regularly not known.  An asymmetry between our 
ability to identify variants versus our ability to functionally characterize them 
produces these mysterious variants of “unknown significance”, hampering 
investigation into monogenetic clinical decision making and polygenetic disease 
etiology.  We present a pipeline combining CRISPR/Cas9 primary human 
immune cell editing with classical immunologic phenotypic assays to functionally 
characterize putative causative variants in primary immune cells on an 
accelerated time scale.  As a demonstration in monogenic disorders, we 
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introduce patient mutations in IL2RA and CTLA4 into healthy donor cells and 
recapitulate the patient’s ex vivo functional deficients.  Expanding to common 
SNPs, we discover a novel functional deficit in cells carrying a SNP associated 
with Crohn’s disease, but protective for Type 1 Diabetes.  Overall we describe a 
rapid method for removing “unknown significance” labels from variants in clinical 
diagnostics and basic research that represents a powerful personalized 
diagnostic.  
 
 
 
F.60 Core Transcriptional and Functional Signatures Define Human Tissue-
Resident Memory T Cells in Lymphoid and Mucosal Sites 
Brahma Kumar; Wenji Ma; Michelle Miron; Tomer Granot; Rebecca Guyer; Kyra 
Zens; Dustin Carpenter; Takashi Senda; Yufeng Shen; Donna Farber. Columbia 
University, New York, New York. 
 
Resident memory T cells (TRM) have been identified in mouse models as having 
rapid protective capacities to site-specific pathogens and are key targets for 
vaccine-mediated protection. TRM-phenotype cells are detected in human 
tissues but defining characteristics of human TRM for CD4 and CD8 T cells 
including how TRM differ from circulatory subsets and potential mechanisms for 
site-specific targeting are not defined. We performed whole transcriptome 
profiling of memory T cell subsets from the lung, spleen and blood of 3 donors, 
for both CD4 and CD8 subsets, as well as in-depth phenotypic and functional 
profiling of memory T cells from 63 additional donors. Our results show that TRM 
are a transcriptionally distinct memory T cell subset in humans that can be 
identified by CD69 expression. We identify 30 core genes that define human 
TRM including the adhesion markers ITGA1 and ITGAE and homing receptors 
CXCR6 and CX3CR1, and we confirmed the surface expression of these genes 
and others by flow cytometry. TRM upregulated several cytokines 
transcriptionally and had a superior ability to produce IL-2, IL-17, and IFNg 
during stimulations compared with circulatory memory T cells. Interestingly, TRM 
showed enrichment of cell cycle inhibition pathways, a result which was 
supported by reduced Ki67 expression in TRM. TRM also upregulated IL-10, 
DUSP6, and PD-1, together suggesting that TRM may exist in an inhibited state 
to prevent inflammation-mediated tissue damage. Overall, our data 
comprehensively characterize CD4 and CD8 human TRM and provide new 
insights into how TRM establish residency and mediate protection in humans. 
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Immune Monitoring 

F.38 Understanding Immune System Sex Differences in the Healthy Human 
Transcriptome  
Erika Bongen, Francesco Vallania; Paul J. Utz; Purvesh Khatri. Stanford 
University. 
 
Sex and gender biases in the incidence of autoimmunity and infection imply that 
women have stronger immune responses. Women are at higher risk of 
autoimmune diseases, while men are more likely to die of infectious disease. 
Molecular factors driving this phenomenon may be detectable in the 
transcriptome, as it reflects immune activation, hormonal regulation, and 
chromosome status. We performed an immunologically focused investigation of 
transcriptional sex differences across global populations. First, we performed an 
integrated multi-cohort analysis of 6 cohorts consisting of 458 individuals to 
identify a 178-gene signature, called the Immune Sex Expression Signature 
(iSEXS), which is differentially expressed between healthy men and women in 
the blood across populations. We validated iSEXS in 3 additional cohorts of 128 
samples. Second, we examined whether iSEXS was driven by cell frequencies. 
Using deconvolution, a method of predicting cell frequencies from bulk gene 
expression, we performed a meta-analysis of sex differences in cell frequencies. 
We validated our results in an independent mass cytometry dataset and found 
that males had higher frequencies of monocytes. Third, we examined the role of 
sex hormones and chromosomes in iSEXS. We observed that 25% of iSEXS is 
located on sex chromosomes. Importantly, in a cohort of disorders of sexual 
development, XY-individuals with normal female genitalia expressed iSEXS at 
similar levels as XY-males, indicating that iSEXS is primarily driven by 
chromosomal differences. As a robust gene signature across populations, iSEXS 
has applications in understanding why women and men have differential risks of 
autoimmunity and infection. 
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Immunity & Infection 

T.49 Comparison of IgA+ Plasma Cells in the Intestinal Mucosa 
Compartment Versus the Periphery in a Healthy Kenyan Cohort 
Tian Sun1, Xingyan Wang1; Olga L. Rojas1; Jun Liu1; Akiso M. Mbendo2; Simon 
Ogola2; Brian Onsembe2; Patrick M. Jeremiah2; Bashir Farah2; Gary Chao1; Omu 
Anzala2; Rupert Kaul1; Mario Ostrowski1; Jennifer L. Gommerman1. 1University of 
Toronto, Toronto, Canada; 2University of Nairobi, KAVI Institute of Clinical 
Research, Nairobi, Kenya. 
 
Little is known about the function of B cell lineages in the human intestinal 
mucosa, an important effector site for activated immune cells. Since cellular 
readouts on the peripheral blood mononuclear cells may not reflect the cellular 
phenotypes within the intestine, we analyzed IgA+ plasma cells (PCs), the main B 
cell subset of the intestinal lamina propria, in a healthy cohort of Kenyans with 
the goal of determining whether IgA+PCs correlate with T helper cell subtypes in 
the intestinal mucosa versus in the peripheral blood. Peripheral blood, terminal 
ileum (TI) and sigmoid colon (SC) biopsies from healthy individuals under 
colonoscopy examination were collected and studied by flow cytometry. 
Compared with peripheral blood and TI, SC was found to be highly enriched in 
PCs, the majority of which were IgA+PCs. We also observed that the frequency 
of IgA+PC positively correlated with interleukin (IL)-17, interferon g, IL-22, and 
tumor necrosis factor a-producing CD4+ T cells in the TI, but not in the SC or the 
peripheral blood. These results suggest that 1) in the SC and the peripheral 
blood, the T helper cell subsets we examined were not directly associated with 
the frequency of IgA+ PCs; 2) in the TI, multiple cytokines produced by CD4+ T 
cells have a significant impact on the abundance of IgA+ PCs. Our next steps are 
to look at specific factors produced by IgA+PCs including IL-10, Granzyme B and 
inducible nitric oxide synthase by immunofluorescence, and to correlate our 
FACS and immunofluorescence findings with gut permeability measurements. 
 
 
 
W.49 Ratio Between HBHA- And ESAT-6-Induced Polycytotoxic CD4+ T 
Cells, A New Biomarker For LTBI 
Laetitia Aerts1; Elodie Selis1; Véronique Corbière1; Kaat Smits1; Anne Van 
prate1; Myriam Libin1; Emmanuelle Petit2; Mahavir Singh3; Camille Locht2; 
Violette Dirix1; Françoise Mascart. 1Université Libre de Bruxelles, Brussels, 
Belgium; 2U1019—UMR8204-CIIL-, Lille, France and Institut Pasteur de Lille, 
Lille, France; 3Lionex Diagnostics & Therapeutics, Braunschweig, Germany. 
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Tuberculosis (TB) remains the leading cause of death from a curable infection 
with 1.4 million TB deaths reported in 2015. Mycobacterium tuberculosis (Mtb) is 
so infrequently cleared from its host that an estimated one-third of the world 
population is latently infected (LTBI), most often for life. Five to 10% of LTBI 
individuals will, at some point, convert to active TB (aTB). Finding a biomarker 
that can discriminate LTBI from aTB is absolutely essential if the WHO’s End TB 
Strategy target of a 90% reduction in TB deaths by 2030 is to be achieved. 
We developed a 7 day in vitro PBMC stimulation assay in which we used 
lymphoblast formation, measured as FSC/SSC changes observed by flow 
cytometry, as a measure for T lymphocyte activation and proliferation. Such 7 
days stimulation of PBMC from Mtb infected individuals (n=27), with the 
mycobacterial antigen heparin-binding hemagglutinin (HBHA) induced 
degranulation of CD4+ lymphoblasts, measured by the surface expression of 
CD107a, whereas PBMC from healthy, uninfected individuals (n=10) did not (p < 
0.001). Furthermore, we demonstrated that HBHA stimulation induced 
proliferation of CD4+Polycytotoxic T cells (PCTL), releasing granulysin, 
granzymes, perforin and IFN-gamma simultaneously, in LTBI individuals (n=9), 
while significantly less PCTL proliferation was observed in aTB individuals (n=8). 
Conversely, the 6 kDa early-secretory-antigenic-target (ESAT6) induced PCTL 
proliferation in aTB individuals but not in LTBI. In fact, the ratio of PCTL induced 
by HBHA to PCTL induced by ESAT6 allows for the discrimination of LTBI and 
aTB individuals (p < 0.001) , representing, thus, a novel LTBI biomarker.  
 
 
 
F.61 Tissue-Reservoirs of Anti-Viral T Cell Immunity in Persistent Human 
CMV Infection 
Michelle Miron, BA1; Claire Gordon1; Joseph Thome1; Michael Rak2; Suzu 
Igarashi2; Tomer Granot1; Lerner Harvey3; Felicia Goodrum2; Donna Farber1; 
Joshua Weiner1; Nobuhide Matsuoka1; Takashi Senda1; Dustin Carpenter1. 
1Columbia University, New York, New York; 2University of Arizona, Tucson, 
Arizona; 3LiveOnNY, New York City, New York. 
 
T cell responses to viruses are initiated and maintained in tissue sites; however, 
knowledge of human anti-viral T cells is largely derived from 
blood.  Cytomegalovirus (CMV) persists in most humans, requires T cell 
immunity to control, yet tissue immune responses remain undefined. Here, we 
investigated human CMV-specific T cells, virus persistence and CMV-associated 
T cell homeostasis in blood, lymphoid, mucosal and secretory tissues of 44 CMV 
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seropositive and 28 seronegative donors. CMV-specific T cells were maintained 
in distinct distribution patterns, highest in blood, bone marrow (BM), or lymph 
nodes (LN), with the frequency and function in blood distinct from tissues. CMV 
genomes were detected predominantly in lung and also in spleen, BM, blood and 
LN. High frequencies of activated CMV-specific T cells were found in blood and 
BM samples with low virus detection, while in lung, CMV-specific T cells were 
present along with detectable virus. In LNs, CMV-specific T cells exhibited 
quiescent phenotypes independent of virus. We observed differential responses 
of CMV-specific T cells in distinct tissues to stimulation by CMV antigen. 
Additionally, certain epitope-specific T cell populations in BM were tissue-
resident in phenotype (CD69+) and localized to the BM, while others were TEM 
(CD69-) and circulatory. Polyclonal T cell differentiation was enhanced in sites of 
viral persistence with age. Together, our results suggest tissue T cell reservoirs 
for CMV control shaped by both viral and tissue-intrinsic factors, with global 
effects on homeostasis of tissue T cells over the lifespan. 
 
 
 
W.48 Systemic Lupus Erythematosus Patients with Infections Present 
Lower Expression of TLR2 In CD14+, CD16+ Monocytes: Preliminary 
Results of a Prospective Cohort Study 
Jiram Torres-Ruíz; Jorge Alcocer-Varela; Ana Barrera-Vargas; Roberto Reyna-
de la Garza; Sandra Morales-Padilla; Ricardo Vázquez-Rodríguez; Diana 
Gomez-Martin. Instituto Nacional de Ciencias Médicas y Nutrición Salvador 
Zubirán, Mexico City, Mexico. 
 
Introduction: The immune system abnormalities in patients with systemic lupus 
erythematosus (SLE) may predispose them to the development of infections, 
which is one of the leading causes of morbidity and mortality. The objective of 
this study is to describe the immunologic factors related to infections 
development in patients with SLE 
 
Patients and methods. Fifty-two patients with SLE according to the ACR or 
SLICC criteria were prospectively followed-up during a median time of 6 (1-9) 
months. Clinical features were assessed at baseline, one and three months later. 
With multiparametric flow citometry we measured the percentage and absolute 
numbers of CD4+, CD8+, NK cells, monocytes subsets, T helper subpopulations, 
regulatory T cells and B lymphocytes as well as TLR2 mean fluorescence 
intensity and percentage and absolute number of monocytes subsets expressing 
TLR2. 
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Results: Eight patients (15.3%) presented an infection after a median time of 4.5 
months. At baseline, patients with infections presented higher percentage of B 
cells (43.8 (21.2) vs 17.9 (16.3), p=0.029) and it correlated moderately with the 
development of infection ρ 0.5, p=0.028). Likewise, they had lower baseline 
percentage of CD14+/CD16+ monocytes expressing TLR2 (78.9 (29) vs 97.4 
(4.2), p=0.007). In the following three months, patients with infections had higher 
percentage of Th17 cells (0.33 vs 0.09%, p=0.002). 
 
Conclusions: Immunologic abnormalities such as low percentage of TLR2 
positive CD14+/CD16+ monocytes, higher percentage of B-cells at baseline and 
higher Th17 cells three months later are more frequently present in lupus 
patients that developed infections during prospective follow-up. 
 
 
 
W.47 Recombinant BCG Strain Induce Protective Humoral Immune 
Response Against the Human Respiratory Syncytial Virus (HRSV) and 
Human Metapneumovirus (HMPV) 
Jorge Soto; Nicolás Galvez; Claudia Rivera; Christian Palavecino; Susan 
Bueno; Alexis M. Kalergis. Pontificia Universidad Católica de Chile, Santiago, 
Chile. 
 
Human Respiratory Syncytial Virus (hRSV) and Human Metapneumovirus 
(hMPV) are two of the leading etiology agents of acute lower respiratory tract 
infections (ALRTIs) worldwide affecting young infants, elderly and 
immunocompromised patients.  Currently, many approaches for the licensing of 
a safe and effective vaccine have been unsuccessfully tested. We have 
previously described that immunization with recombinant Mycobacterium bovis 
Bacillus Calmette-Guérin (BCG) strains expressing the HRSV Nucleoprotein 
(rBCG-N) and HMPV Phosphoprotein (rBCG-P) are able to induce protection 
through a T helper 1-induced cellular immunity. We show that upon viral 
challenge, immunization with these recombinant BCG strains promotes 
protective humoral immunity, characterized by the production of antibodies 
against several viral proteins. We detected a consistent isotype switching from 
IgG1 to IgG2a, which correlated with an increased viral clearance. Sera obtained 
from animals immunized with the BCG vaccines showed virus neutralizing 
capacity in vitro and protected naïve mice from pathology, by preventing viral 
replication and pulmonary disease. Finally, we found an increase in the plasma 
cells subset and in other B cells types in the immunized animals. These results 
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support the notion that the use of recombinant BCG strains could be considered 
as potential vaccination approach against respiratory viruses, such as hRSV and 
hMPV. 
 
Funding: Millennium Institute of Immunology and Immunotherapy.  CONICYT. 
 
 
 
W.38 Low Frequency HLA Class II-Restricted CD8+ T Cells In HIV-1 
Infection 
Tinashe Nyanhete; Alyse Frisbee; Tamika Payne; Barton Haynes; Guido 
Ferrari; Michael Moody; Georgia Tomaras. Duke University, Durham, North 
Carolina. 
 
Conventional T cell paradigm dictates CD8+ T cell recognition of peptides in the 
context of MHC class I. However, a paradigm shifting study demonstrated that 
the induction of a novel subset of MHC class II-restricted CD8+ T cells was 
associated with clearance of SIV infection in rhesus macaques, whereas another 
study recently highlighted the presence of HIV-1-specific class II-restricted CD8+ 
T cells in a small subset of HIV-1 patients who naturally control infection (virus 
controllers; VCs). However, the distribution of these atypical CD8+ T cells in 
different HIV-1 disease states and their direct role in viral control are still 
unknown. In this study, we assessed the distribution and ability of MHC class II-
restricted CD8+ T cells to suppress HIV-1 replication in autologous CD4+ T cells 
in different HIV-1 patient cohorts (VCs, chronic viremics and healthy donors) 
using MHC class II tetramer staining and MHC Blocking Viral Inhibition Assay 
(VIA), respectively. Six of the seven VC patients analyzed had memory Gag-
specific MHC class II-restricted CD8+ T cells, with two of these six patients 
having persistent class II-restricted CD8+ T cells. Class II CD8+ T cell responses 
were also detected in chronic viremics at lower frequency than in VCs but were 
absent in healthy donors. The two VCs with persistent Gag-specific MHCII-
restricted CD8+ T cells also exhibited MHCII-blockable antiviral activity, 
confirming the functionality of their CD8+ MHCII-restricted cells. In summary, 
functional memory class II-restricted Gag-specific CD8+ T cells are present at low 
frequencies during natural HIV-1 infection. 
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W.55 Contribution of Natural Killer T Cells to the Pathology Caused by The 
Respiratory Syncytial Virus and The Metapneumovirus 
Emma Rey-Jurado; Karen Bohmwald; Nicolás Galvez; Daniela Becerra; 
Leandro J. Carreño; Alexis M. Kalergis. Pontificia Universidad Católica de Chile, 
Santiago, Chile. 
 
Natural killer T (NKT) cells are unconventional T cell lymphocytes. The NKT cell 
receptors recognize glycolipids bound to the MHC-I-like CD1d molecule. The 
synthetic α- Galactoceramides (α-Galcers) loaded onto CD1d has been shown to 
be a potent NKT cell activator, thereby these glycolipids have been explored as 
modulators of the immune response. Here, we describe the effect of α-Galcer on 
anti-viral immunity during the infection by the Human Respiratory Syncytial Virus 
(hRSV) and the Human Meptaneumovirus (hMPV). BALB/cJ mice were treated 
with α-Galcer and challenged either with hRSV or hMPV. α-Galcer treatment 
induced: 1) NKT proliferation in the lungs, spleen and LNs, 2) a significant 
reduction of neutrophil cells infiltration and loss weight amelioration in hMPV- but 
not in hRSV-infected mice and 3) a CD8+T cells recruitment to the lungs in the 
hRSV-infected mice. Preliminary data with BALBc CD1d-KO mice suggest that 
NKT cells can be important for the immune response against hMPV infection. To 
better understand as to how NKT cells modulate T cell immunity during in these 
infections, DCs were infected with hRSV or hMPV, pulsed with different 
concentrations of α-Galcer and co-cultured with NKT cells. While stimulation by 
hRSV-infected DCs led to reduced levels of IL2 secretion by NKT cells, hMPV-
infected DCs promoted a significant IL2 secretion by NKT cells as compared to 
mock-treated DCs. Further, the observed increase of IL-2 by NKT cells 
stimulated with hMPV-infected DCs was α-Galcer dose dependent. Our data 
suggest that α-Galcer modulates NKT cell function, decreasing the exacerbated 
inflammation associated with hMPV but not for hRSV infection and modulating 
the IL-2 production in NKT cells co-cultured with hMPV-infected DCs. 
 
 
 
W.45 Dendritic Cells Challenged with A Glycoprotein D-Deficient Herpes 
Simplex Virus Type 2 Activate CD4+ And CD8+ T Cells 
Angello Retamal-Diaz(c); Eduardo Tognarelli; Diana C.M. Alvarez (c); Alexis M. 
Kalergis; Pablo A. Gonzalez. Pontificia Universidad Católica de Chile, Santiago, 
Chile. 
 
Herpes simplex virus type 1 (HSV-1) and type 2 (HSV-2) are prevalent in the 
human population and produce lifelong infections with frequent reactivations. 
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Persistence in the host relies, within others on the evasion of innate and adaptive 
immunity and may result in pathology. Noteworthy, HSV interfere with the 
maturation and viability of dendritic cells (DCs), likely affecting the capacity of the 
host to mount effective adaptive immune responses against these viruses. An 
HSV-2 mutant that has the US6 gene deleted (encoding glycoprotein D, gD) and 
is phenotypically complemented with the gD protein on its surface, was 
previously reported to be safe, immunogenic and induce protective immunity 
against skin and genital challenges with HSV-1 and HSV-2 in animals 
(eLife;4:e06054,2015, doi: http://dx.doi.org/10.7554/eLife.06054). Here, we 
sought to evaluate whether this HSV-2 gD-mutant was attenuated in murine DCs 
and whether it was able to license these cells to activate T cells. We observed 
that, unlike wild-type (WT) HSV-2 and other glycoprotein-mutant viruses, the gD-
deletant was innocuous to DCs and promoted both, their maturation and capacity 
to activate naïve CD8+ and CD4+ T cells. Furthermore, DCs exposed to the WT 
and gD-mutant virus experienced different unfolded protein responses. Taken 
together, these results suggest that the attenuated phenotype of the gD-mutant 
virus in DCs is particular to this virus and likely accounts for its significant 
immunogenicity in vivo, as well its vaccine-like properties. Assessing the 
virulence of HSV mutants in DCs may provide grounds for identifying novel 
attenuated viruses that are protective in vivo.  
 
 
 

Immuno-oncology 

W.66 Epigenetic Methylation Profiles of CD4 T Cell Signature Loci from 
Patients with Urinary Bladder Cancer 
Emma Ahlén Bergman1; Ciputra Adijaya Hartana1; Ludvig Linton1; Malin 
Winerdal1; David Krantz1; Ali Zirakzadeh1; Robert Rosenblatt2; Per Marits1; Amir 
Sherif2; Ola Winqvist1. 1Karolinska Institutet, Solna, Sweden; 2Umeå Universitet, 
Umeå, Sweden. 
 
Urinary bladder cancer (UBC) is one of the most frequent cancer diseases with 
380 000 new cases diagnosed worldwide and about 150 000 deaths yearly. To 
dissect the role of T helper (Th) cell responses in UBC we investigate the T 
helper cell subpopulations; Th1, Th2, Th17 and T regulatory cells (Tregs) and 
their lineage commitment in draining (sentinel) and non-draining lymph nodes 
and blood from patients subjected to transurethral resection of the bladder (TUR-
B) and/or Cystectomy. By analysing methylation in signature genes IFNG, IL13, 
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IL17a and FOXP3 we measure the epigenetic stability of these T helper cells. 
In most patients IFNG is more demethylated in sentinel nodes compared to non-
sentinel nodes and blood, suggesting a Th1 activation in nodes in contact with 
the tumor. Aside from that, the distribution of subpopulations in all tissues 
investigated is highly variable in between patients. All subsets are represented, 
although there seem to be no, or little Th17 cells in nodes. After neoadjuvant 
treatment (given in between the TUR-B and cystectomy) a temporary increase in 
methylation of IFNG locus is seen in blood, which could suggest a translocation 
of activated Th cells from the blood to the tumor area, but also de novo synthesis 
of Th cells. 
 
By analysing the intra-patient variations in distribution and relative amount of Th 
cell subpopulations in blood and sentinel nodes we hope to draw conclusions on 
differences in outcome. The long-term goal is to be able to identify which patients 
could respond well to immune modulatory treatments. 
 
 
 
W.75 Alloresponse to Anti-Leukemia (CLL): Reassessing the Role of CD4+ 
T cells 
E. Azucena González-Navarro1; Jordi Coll2; Carles Serra1; Elias Campo1; 
Manel Juan1. 1Hospital Clínic Barcelona, Barcelona, Spain; 2IES Europa, Madrid, 
Spain. 
 
Tumor-specific mutations are ideal targets for cancer immunotherapy as there is 
a lack of expression in healthy tissue; potentially they can be recognized as neo-
antigens by the mature T-cell repertoire which can reject the tumor.  
 
Our aim was to characterize neopeptides of CLL-patient's tumors from the 
protein-encoding sequences of 500 genomes (exomes) that can be recognized 
by T cells through their binding affinities to HLA molecules. 
 
Neopeptide missense mutations was used to epitopic prediction: concatamers 
(overlapping sequences) of these neopeptides was analyzed for epitopic 
predictive binding in all HLA molecules. 
 
At last, by co-relating these peptides with the specific HLA typing from each 
patient we define most reactive neopeptides to test in vitro. 
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W.69 Wnt Signaling Inhibitor XAV939 Potentiates Cytotoxic Activity of 
Prostate Cancer Patient′S Lymphocytes In Vitro 
Dmitry Stakheev; Zuzana Strizova; Pavla Taborska; Petra Vrabcova; Michal 
Podrazil; Jirina Bartunkova; Daniel Smrz. University Hospital in Motol, Prague, 
Czrech Republic. 
 
Inhibitors of Wnt signaling are contemporarily aimed for several clinical studies 
as adjuvant anti-cancer agents. As such these inhibitors might also be 
considered as promising molecules that could affect cytotoxic impact of prostate 
cancer (PCa) patient′s lymphocytes on PCa cells. To test this hypothesis, we 
generated stably transfected LNCaP PCa cell line with a red fluorescent protein 
TagFP635. Lymphocytes from patients with biochemically recurrent prostate 
cancer were cultured for 2 days in the presence of 20 U/ml IL-2 with or without 
Wnt signaling inhibitor XAV939. The TagFP635-LNCaP cells were then co-
cultured with lymphocytes from patients with PCa at ratio 1: 4 for 3 days. The 
growth of LNCaP cells was then evaluated by fluorescence microscopy using 
image analysis. We found that PCa patient′s lymphocytes slowed down growth of 
TagFP635-LNCaP cells by 35% compared to untreated tumor cells control. 
However, when the PCa patient′s lymphocytes were pre-treated with 5μM Wnt 
signaling inhibitor XAV939 the growth of TagFP635-LNCaP cells was abrogated. 
No such changes were observed when TagFP635-LNCaP cells were co-cultured 
with XAV939 alone. Our data indicate that blocking Wnt signaling by XAV939 
represents a potential way how to improve the patient`s lymphocytes cytotoxic 
impact on PCa cells.  
 

Inflammatory Bowel Diseases 

W.19 IL-7 Pathway Controls Human T Cell Homing to The Gut and 
Culminates in Inflammatory Bowel Disease Mucosa 
Lyssia Belarif; Bernard Vanhove; Nicolas Poirier. UMR 1064, Nantes, France. 
 
Signaling networks perpetuating chronic inflammatory bowel diseases remain 
unclear. Here we report that key players of the IL-7 pathway as well as α4/β7 
gut-homing integrins accumulate in diseased colon biopsies. While in mice IL-7 is 
known to play a role in systemic inflammation, we found that IL-7, specifically in 
humans, also controls α4/β7 integrin expression and imprints gut-homing 
specificity on T cells. IL-7 receptor blockade reduced human T cell homing to the 
gut and colon inflammation in different humanized mouse models of colitis and 
reduced ex vivo production of IFNγ by tissues punched from ulcerative colitis 
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patients. In addition, transcriptional analysis of diseased colon mucosa indicated 
that IL-7 receptor signaling pathway discriminated response to conventional 
therapies. Our findings suggest that resistance to treatment in inflammatory 
bowel diseases may occur at least in part by dysregulated IL-7 receptor signaling 
pathway and point IL-7 as a fuel for gut chronic inflammation. 
 

Innate Immunity 

W.78 Expansion of Human Invariant NKT Cells Ex Vivo Augments Th2 
Polarization and Antit-tumor Cytotoxicity 
Kelly Andrews1; Geoffrey Neale2; Katherine Verbist2; Paige Tedrick2; Kim E. 
Nichols2; Shalini Pereira3; Daniel E. Geraghty4; Asha B. Pillai1. 1University of 
Miami, Coral Gables, Florida; 2St. Jude Children’s Research Hospital, Memphis, 
Tennessee; 3Scisco Genetics Inc, Seattle, Washington; 4Fred Hutchinson Cancer 
Research Center, Seattle, Washington. 
 
Invariant natural killer T (iNKT) cells are potent innate immune mediators of 
immune regulation and tumor immunosurveillance. Key obstacles to the 
translation of human iNKT immunotherapy include the lack of dependable 
protocols for robust expansion of human iNKT cells and the requisite data on 
post-expanded iNKT cell phenotypes necessary for clinical application. We have 
developed a robust human peripheral blood CD3+Va24+Vb11+ iNKT cell 
expansion platform and defined a method to simultaneously augment both Th2 
polarization and anti-tumor cytotoxicity of expanded human iNKT cells. 
Expanding from 2 x 108 starting PBMC, the cumulative 21-day mean increase in 
absolute number iNKT cells was 1750-fold (N = 41 random donor expansions). 
The CD4+ iNKT subset was preferentially expanded and was CD56negCD161+ 
and CD45RO+CD45RAneg, reflecting maturation and memory phenotypes. 
Cytokine gene and protein profiling showed an augmented Th2 cytokine profile 
(IL-4, IL-5, IL-13) in expanded iNKT cells following stimulation with anti-
CD2/CD3/CD28 antibodies. Anti-CD2/CD3/CD28 stimulation enhanced 
expression of cytotoxic effector molecules including granzyme B in expanded 
iNKT cells. Direct cytotoxicity assays using 51Cr-loaded targets and unstimulated 
expanded iNKT cell effectors revealed a-galactosylceramide (a-GalCer)-
dependent killing of the T-ALL line Jurkat. Anti-CD2/CD3/CD28-stimulated iNKT 
cell effectors killed Jurkat cells in an a-GalCer-independent manner. These data 
demonstrate a robust protocol to expand and novel pathways to augment 
cytokine secretion and cytotoxicity in iNKT cells from human peripheral blood. 
The functional studies suggest that expanded iNKT cells have the potential to 
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impact not only cancer immunotherapy but also could impact the field of auto-
immunity, vaccine augmentation, and anti-infective therapeutics. 
 
 
 
T.62 Modulation of Monocyte Phenotype and Function by Regulatory T 
Cells 
Abigail Dickinson1; Veerle Fleskens1; Jacquelin Meakin2; Steve Deharo2; David 
Tough2; Leonie Taams1. 1King's College London, London, United Kingdom; 
2GlaxoSmithKline, Brentford, United Kingdom. 
 
CD4+CD25+FOXP3+ regulatory T cells are effective suppressors of the adaptive 
immune system. However, the nature of their interactions with innate immune 
cells, such as monocytes, is less well characterised. Previous data from our lab 
showed that Tregs can modulate monocyte function, including a down-regulation 
of LPS-induced IL-6 release that can persist for 48 hours after Tregs have been 
removed from co-culture, suggesting a long-lasting mechanism of modulation. 
The current work aims to further characterise and examine the molecular basis 
for Treg-mediated monocyte modulation. 
 
Human CD14+ monocytes were isolated by MACS separation. 
CD4+CD25+CD127low regulatory T cells (Tregs) CD4+CD25-CD127high and 
effector T cells (Teffs) were purified using FACS sorting. CD14+ monocytes were 
cultured alone or at a 2:1 ratio with autologous Tregs or Teffs with anti-CD3 mAb 
for 16/40 hours, followed by LPS addition. 
 
LPS-induced pro-inflammatory cytokine production was decreased in monocytes 
upon co-culture with Tregs and increased upon co-culture with Teffs, when 
measured by ELISA or MSD (TNFα, IL-6, IL-8, n=11) and intracellular staining 
(IL-6, TNFα, n=6). Monocytes co-cultured with Teffs displayed increased 
expression of CD80, CD86 and HLA-DR, whereas monocytes co-cultured with 
Tregs displayed increased expression of CD163, measured by flow cytometry 
(n=8). These results indicate that Tregs modulate monocyte function and 
phenotype. We are currently analysing the gene expression profiles of CD14+ 
monocytes following co-culture without/with Tregs vs. Teffs, using RNA-
sequencing. Our aim is to identify differentially expressed genes of interest and 
characterise the molecular mechanisms underlying modulation of monocytes by 
Teffs/Tregs.  
 
Supported by a BBSRC CASE studentship (BB/L014165/1) 
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W.77 Cellular Metabolic and Translational Constraints in Preterm 
Monocytes 
Christina Michalski; Bernard Kan; Hilda HT. Au; Dan Luciani; Colin Ross; Eric 
Jan; Pascal M. Lavoie. University of British Columbia, Vancouver, Canada. 
 
Human innate immune responses are broadly attenuated below 32 weeks of 
gestation, resulting in increased infections in infants born prematurely. However, 
despite decades of functional characterization of these cells, the underlying 
mechanism(s) remain unclear. A switch in energy metabolism, from oxidative 
phosphorylation to aerobic glycolysis, is required to increase protein synthesis 
during immune activation. Here, we performed a genome-wide transcriptomic 
analysis (Illumina HT-12 Human Bead Array) of LPS-stimulated (5h) genes 
comparing preterm, term (cord) and adult (peripheral) blood monocytes. We 
found comparable cytokine/chemokine gene responses across all three age 
groups, despite a lack of corresponding protein expression. In contrast, genes 
encoding ribosomal subunit were down-regulated in preterm monocytes. On that 
basis, we hypothesized that the lack of strong immune responses in preterm 
neonatal monocytes is due to a decreased glycolytic capacity. Using radioactive 
Met/Cys pulse-labeling, we confirm that blocking glycolysis impaired the increase 
in translation in primary human monocytes, after LPS stimulation. Accordingly, 
the glycolytic activity of preterm mononuclear cells was impaired relative to their 
adult and term counterparts, as shown by reduced lactate production (post-LPS) 
and reduced rate of extracellular acidification upon adding glucose (Agilent 
Seahorse Analyzer). Our preliminary data suggests that translation is 
substantially reduced in preterm monocytes, and that this mechanism is mTOR-
related as evidence by lack of mTOR phosphorylation in preterm monocytes. 
Polysome profiling/qPCR experiments are underway to determine how selective 
this impairment in translation is. Altogether, our data provide a novel mechanism 
through which immune activation is constrained during fetal life. 
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Therapeutics/Pharmacology 

F.85 Designing the Next Generation of Chimeric Antigen Receptors for 
Regulatory T Cell Therapy 
Leonardo Ferreira; Jeffrey Bluestone; Qizhi Tang. University of California, San 
Francisco, California. 

 
Manipulating human regulatory T cells (Tregs) offers the opportunity to induce 
tolerance in a clinical setting. However, low numbers of antigen-specific Tregs 
and Treg instability upon prolonged expansion have hampered the 
implementation of Treg-based therapies. Chimeric antigen receptor (CAR) 
technology has greatly expedited the generation of tumor antigen-specific 
effector T (Teff) cells. CARs are synthetic receptors comprising an extracellular 
antigen-binding domain and an intracellular signaling domain. The latter is 
commonly a fusion of CD28 and CD3z, allowing for potent T cell activation 
directly downstream of antigen recognition. Adoption of the CAR platform for 
Treg engineering represents a promising strategy to generate custom-made 
antigen-specific Tregs for therapy. Yet, there are marked differences in function 
and signaling between Tregs and Teff cells. Here, we interrogated CAR-
mediated signaling in human Tregs and Teff cells by systematically modifying the 
CAR cytoplasmic domain. We constructed CARs with three different CD28 
mutants, abrogating binding to PI3K, ITK, and LCK. Interestingly, disrupting 
CAR-mediated PI3K signaling did not significantly alter activation or proliferation 
of either Treg or Teff cells. However, preliminary data show that loss of PI3K 
signaling impairs CAR-Treg suppressive capacity. In addition, CARs with three 
different CD3 chains downstream of CD28, namely CD3z, CD3d and CD3e were 
examined. Replacing CD3z with other subunits invariably decreased CAR-
mediated activation. Altogether, our results demonstrate that PI3K signaling is 
crucial for CAR-Treg function and that CD3z is essential for optimal CAR-Treg 
signaling, suggesting that novel CAR signaling modules may maximize CAR-
Treg therapies. 
 
This work was supported by Juno Therapeutics, Inc 
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W.82 Integrated Molecular and Clinical Analysis for Understanding Human 
Disease Relationships  
Winston A. Haynes, Paul J. Utz, Purvesh Khatri. Stanford University. 
 
By performing gene expression meta-analysis of 36,000 patient samples from 
103 diseases, we find that only 20% of published gene associations exhibit 
significant differential expression. We contextualize the gene expression analysis 
with phenotypic disease similarity learned from electronic health records of two 
million patients. We compare disease similarity profiles based on molecular and 
clinical manifestations. We observe that many autoimmune diseases cluster with 
infectious diseases that are hypothesized to trigger the disease onset. For 
example, the only non-infectious disease in a cluster of viral infections was 
systemic lupus erythematosus, a complex autoimmune disease whose 
pathogenesis is associated with viral infection. Similarly, Wegener’s 
granulomatosis and sarcoidosis are clustered with bacterial infections, which are 
hypothesized to trigger the onset of those diseases.  
 
To uncover new biological relationships between diseases, we identify surprising 
disease pairs with significant similarity. One surprising pair of diseases that was 
positively correlated in both the clinical and molecular data is the autoimmune 
disease rheumatoid arthritis (RA) and the muscular disorder inclusion body 
myositis (IBM). We validate clinical utility of our analysis by showing that 
positively correlated diseases tend to share drug indications. From this 
therapeutic perspective, the example of RA and IBM is particularly promising for 
improving treatment of IBM because RA has many approved therapies and IBM 
has none.  
 
By integrating molecular and clinical data, our analysis identifies diseases with 
under-appreciated relationships and enables drug repositioning by connecting 
disparate research communities. 
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