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Allergy/Asthma 

FCE.08 Thymic Stromal Lymphopoietin and Interleukin-33 Increase Mast Cell Production of Prostaglandin 
D2 Contributing to Inflammation in Chronic Rhinosinusitis 
Kathleen Buchheit1,2, Katherine Cahill1,2, Katherine Murphy1, Chunli Feng1, Neil Bhattacharyya1,2, Joshua Boyce1,2 
and Tanya Laidlaw1,2. 1Brigham and Women's Hospital, Boston, MA; 2Harvard Medical School, Boston, MA  

Chronic rhinosinusitis (CRS) is a prevalent condition often marked by eosinophilic mucosal inflammation. 
Prostaglandin D2 (PGD2) is the dominant cyclooxygenase (COX) product of mast cells and is known to induce 
eosinophil chemotaxis and tissue vasodilation. We assessed the role of the innate cytokines thymic stromal 
lymphopoietin (TSLP) and interleukin (IL)-33 acting on mast cells to generate PGD2 and facilitate tissue eosinophilia 
and mucosal inflammation in CRS.  

Mouse bone marrow mast cells (mBMMC) and human peripheral blood-derived mast cells were stimulated with IL-33 
and TSLP in vitro to assess PGD2 synthase (hPGDS) and COX mRNA expression and PGD2 generation. Nasal polyp 
specimens from human CRS subjects were analyzed via qPCR. A urinary PGD2metabolite (uPGD-M) was measured 
in patients with severe CRS with nasal polyps.  

Recombinant IL-33 induced expression of COX-2 mRNA in mBMMC and human mast cells. Recombinant IL-33 and 
TSLP synergistically induced PGD2 generation by cultured human mast cells. Mast cells sorted from sinus tissue 
expressed hPGDS mRNA at higher levels than did eosinophils sorted from the same tissue. Both sorted sinus tissue 
mast cells and eosinophils expressed more COX-2 than COX-1 mRNA. Sorted sinus tissue stromal cells expressed 
TSLP and IL-33 mRNA. Whole sinus tissue TSLP mRNA expression correlated with systemic uPGD-M (r=0.74) in a 
subset of patients with severe CRS with nasal polyps.  

This study demonstrates that the innate cytokines IL-33 and TSLP induce mast cell generation of PGD2 through a 
COX-2-dependent pathway. Sinus tissue studies suggest dysregulation of this system contributes to the 
pathophysiology of CRS.  

FCE.09 Exosome Mediated T Helper Cell Polarization in Asthma Patho-progression 
Kenneth Hough, Diptiman Chanda, Jennifer Trevor, Yong Wang, Miranda Curtiss, Veena Antony, Mark Dransfield, 
Claude Steele, Steven Duncan, Victor Thannickal and Jessy Deshane. University of Alabama, Birmingham, AL 

Asthma is a chronic inflammatory disease of the airway affecting over 25 million people in the United States. Recent 
evidence suggests a role for exosomes, membrane vesicles that shuttle bio-active cargo, to fuel airway hyper-
responsiveness by promoting mediators of inflammation. Herein, we describe exosomes-mediated CD4+ T cell 
polarization and explore the potential for direct activation of these cells. Exosomes were isolated from 
bronchoalveolar lavage fluid (BALF), validated, quantitated and characterized by transmission electron microscopy, 
nano-particle tracking, and flow cytometry. Functional analysis was performed by co-culturing exosomes with 
autologous CD4+ T lymphocytes, including time-lapse confocal imaging of the co-cultures. Exosomes isolated from 
BALF of mild asthmatic patients displayed a heterogeneous population of particles varying in size, granularity, and 
surface expression of markers (HLA-DR, CD63, CD54, CD36, and CD303a). Interestingly, CD36 was expressed 
markedly higher in asthmatic extracellular vesicles than in healthy subjects, and were exclusive to HLA-DR- subset of 
particles. Asthmatic BALF exosomes promoted CD4+ T lymphocyte proliferation and enhanced Th2 and Th17 
polarization. Exosomes isolated from HLA-DR+ subsets of airway myeloid-derived regulatory cells enhanced 
polarization of Th17 and Th2/Th17 hybrid cells in an antigen specific manner. These data suggest a direct role for 
exosomes in antigen presentation and promotion of CD4+ T lymphocyte proliferation, and implicate exosomes in 
asthma exacerbations.  
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Autoimmune Neurologic Disease 

 
FCE.18 CCAAT-Enhancer-binding Protein B Controls the Pathogenesis of EAE through Regulation of IL-23R 
Expression 
Michelle Simpson-Abelson, Erin Childs, Gerard Hernandez Mir, Juan Agustin Cruz Vasquez, Mandy McGeachy, 
Sarah Gaffen. University of Pittsburgh, Pittsburgh, PA  

IL-23 driven inflammation mediated by IL-17-producing cells is essential in the development of experimental 
autoimmune encephalomyelitis (EAE). However, the mechanisms that control expression of IL-23R and subsequent 
IL-17-mediated inflammation have yet to be elucidated. CCAAT/Enhancer Binding Protein β (C/EBPβ) is a key 
transcription factor that orchestrates immune responses by regulating gene expression. C/EBPβ is activated by 
various cytokines, including IL-17. Despite its role in inflammation, very little is known on the significance of C/EBPβ 
in an autoimmune setting. Here, we demonstrate that C/EBPβ is absolutely required for induction of EAE. C/EBPβ-
deficient mice exhibited dramatically reduced inflammation demonstrated by decreased numbers of lymphocytes, 
antigen presenting cells and reduced levels of proinflammatory cytokines. Most notably, C/EBPβ-deficient mice failed 
to upregulate IL-17 in response to IL-23, which was associated with reduced IL-23R in the lymph nodes of immunized 
mice. C/EBPβ bound to the IL-23R promoter in both Th17 differentiated cells and IL-17-activated BMDM, 
demonstrating a previously unrecognized function for C/EBPβ in regulating the expression of IL-23R. These findings 
establish C/EBPβ as a key factor mediating autoimmune inflammation in EAE and suggest a novel role for C/EBPβ in 
regulating IL-23R expression.  
 

Autoimmune Rheumatologic Disease 

FCE.10 TRAF1 in Regulation of T Cell Responses and Inflammation 
Maria Edilova, Ali Abdul Sater, Derek Clouthier and Tania Watts. University of Toronto, Toronto, ON, Canada  

TNF receptor associated factor one (TRAF1) is a signaling adaptor that links a subset of TNFRs to downstream 
survival signaling through NF-kB and MAP kinases. TRAF1 is critical for survival signaling downstream of 4-1BB but 
its role downstream of TNFR2 has been controversial. Genome-wide association studies have identified a single 
nucleotide polymorphism (SNP), rs3761847, in an intronic segment of the TRAF1 gene as contributing to 
susceptibility to and severity of Rheumatoid arthritis. However, the effect of this SNP on TRAF1 expression or T cell 
biology have not been examined to date. To avoid the complications of chronic inflammation and treatment we chose 
to examine the effect of this SNP on TRAF1 levels and function in healthy donors. Samples were collected from 80 
donors and TRAF1 levels and cytokines measured by intracellular flow cytometry on T cells from resting and anti-
CD3/CD28 treated PBMC. Individuals homozygous for the risk polymorphism exhibited significantly lower TRAF1 
protein levels in T cells than donors with the disease resistant genotype. T cells from the disease susceptible donor T 
cells produced less IFNγ, TNFα and IL-2 upon stimulation. Work is in progress to investigate how TRAF1 specifically 
impacts TNFR2 signaling in T cells. Taken together, our data suggest that the TRAF1 SNP results in lower TRAF1 
protein and lower cytokine production by T cells, supporting the evidence that TRAF1 has a net positive role in T cell 
cytokine production. However, these data also present a paradox of how lower TRAF1 protein levels contribute to 
increased inflammatory disease.  

 
FCE.13 Sequencing the Plasmablast Antibody Repertoire in Systemic Lupus Erythematosus to Discover 
Pathogenic Complement Factor Autoantibodies 
Anna Postolova1, Sarah Kongpachith1, Julia Adamska1 and Bill Robinson2. 1Stanford University, Stanford, CA; 2VA 
Palo Alto Health Care System, Palo Alto, CA 
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Thrombotic Microangiopathy (TMA) is the triad of microangiopathic hemolytic anemia, thrombocytopenia, and organ 
dysfunction caused by abnormalities in vascular endothelium with resultant thrombosis. TMA is seen in up to four 
percent of patients with systemic lupus erythematous (SLE) and can be autoantibody mediated. The hallmark 
antibody mediated TMAs are thrombotic thrombocytopenic purpura (TTP) and atypical hemolytic uremic syndrome 
(aHUS). Although they share laboratory findings and symptoms, their pathophysiology differs. In aHUS, antibodies to 
complement factor H (CFH) inhibit normal protein function leading to endothelial damage, and increased alternative 
complement pathway activation on cellular surfaces resulting in membrane attack complex (MAC) formation and 
cytotoxiticy. We hypothesize that aHUS/SLE patients generate additional complement factor antibodies that drive 
disease through complement dysregulation. To test this, we are seqeuncing the plasmablast antibody repertoires of 
patients with TMA and SLE using a DNA barcoding method that sequences the cognate heavy-and light chain pairs 
of antibodies expressed by individual blood plasmablasts. The data sets are bioinformatically analyzed to generate 
phylogenetic trees that identify clonal families of antibodies sharing heavy- and light-chain VJ sequences. 
Representative antibodies are expressed and their binding properties analyzed by (i) complement factor ELISAs and 
(ii) a complement factor antigen array being developed in our laboratory. The functional properties of recombinant 
antibodies are being assessed by (i) a MAC activation ELISA and (ii) a sheep red blood cell lysis assay. We are 
working to demonstrate that TMA in SLE and aHUS is driven by both anti-CFH and other complement factor 
autoantibodies.  

 
FCE.17 Human Ro60-positive Lupus Patients Mount Adaptive Immune Responses to Commensal Ro60 
Orthologs 
Teri Greiling, Carina Dehner, Stephen Renfroe, Xinguo Chen, Silvio Manfredo Vieira, William Ruff, Andrew 
Goodman, Sandra Wolin and Martin Kriegel. Yale University, New Haven, CT  

The earliest autoantibodies in lupus are directed against the autoantigen Ro60, an RNA binding protein with 
orthologs that we identified in a subset of skin, oral, and gut commensal species. Thus we hypothesized that 
commensal Ro60 orthologs may trigger autoimmunity via epitope cross-reactivity in genetically susceptible 
individuals. Ro60-producing gut commensals were prevalent in healthy controls and lupus patients. However, when 
human serum was used to co-immmunoprecipitate Ro60 and its bound Y RNA from a skin commensal, P. 
propionicum, only antibodies from human Ro60-positive lupus patients bound commensal Ro60. Lack of reactivity in 
Ro60-negative patients or healthy controls suggested antibody cross-reactivity between human and commensal 
Ro60. Next, Ro60 autoantigen-specific CCR6+ and CCR6- CD4 memory T cells clones from lupus patients were 
isolated and expanded using a T cell library assay. Ro60 T cell clones positive for the tissue-homing marker CCR6 
proliferated in response to P. propionicum, demonstrating T cell cross-reactivity with commensal Ro60. Finally, germ-
free mice produced fecal anti-human Ro60 IgA antibodies (n=4, p=0.04) after monocolonization with the Ro60 
ortholog-containing gut commensal, B. thetaiotaomicron, associating anti-Ro60 commensal responses in vivo with 
the production of human Ro60 autoantibodies. In summary, Ro60 autoimmune T and B cells from human lupus 
patients responded to commensal Ro60 in vitro and commensal Ro60 triggered anti-Ro60 antibodies in vivo. 
Together these data suggest that colonization with autoantigen ortholog-producing species may sustain chronic 
autoimmunity in patients. This concept may apply more broadly to human autoimmune disease and could lead to 
development of novel microbiota-targeted approaches to treat autoimmunity.  

 
FCE.11 Checkpoints for Autoreactive B Cells in Peripheral Blood of Lupus Patients Assessed by Flow 
Cytometry 
Susan Malkiel1, Venkatesh Jeganathan1, Stacey Wolfson1, Nataly Manjarrez-Orduno2, Emiliano Marasco3, Cynthia 
Aranow1, Meggan Mackay1, Betty Diamond1 and Peter K. Gregersen1. 1The Feinstein Institute of Medical Research, 
Manhasset, NY; 2Bristol-Myers Squibb, Princeton, NJ; 3Bambino Gesu Children's Hospital, Rome, Italy 
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Antibodies to nuclear antigens (ANA) are diagnostic in several autoimmune disorders, yet how B cell tolerance is 
broken in these diseases remains poorly understood. Although secreted ANA measured by an indirect 
immunofluorescence assay are the gold standard for autoreactivity, there has been no convenient methodology to 
measure the frequency of circulating B cells that recognize nuclear antigens (ANA+ B cells). We generated and 
validated a novel flow cytometry-based assay that easily identifies ANA+ B cells using biotinylated nuclear extracts, 
and used it to examine B cell tolerance checkpoints in peripheral blood mononuclear cells obtained from patients with 
systemic lupus erythematosus (SLE) and healthy controls. Both SLE patients and healthy subjects show progressive 
selection against autoreactive ANA+ B cells as they mature from transitional to naïve to CD27+IgD- memory cells, but 
SLE patients demonstrated an impairment of anergy induction of ANA+ naïve B cells. Analysis of B cells from SLE 
patients treated with belimumab, an inhibitor of B cell-activating factor (BAFF), showed that BAFF blockade restored 
anergy of ANA+ naïve B cells. This assay will facilitate studying B cell tolerance in large populations in health and 
disease and be useful in monitoring B cell responses to therapeutics.  

 
FCE.12 Methotrexate is Metabolized by Human Gut Bacteria 
Renuka Nayak, and Peter Turnbaugh. University of California, San Francisco, CA  

Methotrexate is a first-line therapy used in the treatment of rheumatoid arthritis. About 30-40% of patients respond to 
methotrexate treatment while others are non-responders. Human genetics explains part of this variation, but not all of 
it. We hypothesize that a patient’s response to methotrexate is influenced by their gut microbiome. Here, we 
examined whether bacterial growth is affected by methotrexate and whether bacteria can metabolize methotrexate, a 
drug that targets a conserved DNA synthesis pathway found in both human and bacteria cells. To examine growth, 
we investigated the minimal inhibitory concentration (MIC) of methotrexate for the following organisms: 
Flavobacterium spp ATCC 25012, E. coli BW25113, Prevotella copri DSMZ 18205, Bacteroides thetaiotaomicron 
DSMZ 2079, Clostridium scindens DSMZ 5676, Clostridium asparagiforme DSMZ 15981, and Bacillus subtilis 168. 
Using an HPLC assay, we asked whether these bacteria could metabolize methotrexate. We found that some gut 
bacteria are resistant to methotrexate, including Flavobacterium, E. coli, and C. asparagiforme (MIC > 900 ug/ml). 
Some bacteria are intermediate in their sensitivity, such as P. copri. Others are relatively sensitive such as B. 
thetaiotaomicron and C. scindens. Interestingly, C. asparagiforme, which is resistant, metabolizes methotrexate into 
DAMPA and an unknown metabolite. These findings suggest that methotrexate is an antimicrobial in addition to 
being a chemotherapeutic agent and an immunosuppressant. Additionally, gut bacteria can metabolize methotrexate, 
perhaps even before this drug enters a patient’s bloodstream. This raises the possibility the variability in a patient’s 
response to methotrexate may be determined by their gut microbiome.  

 
FCE.14 PD-1hi Peripheral Helper CD4+ T Cells Promote B Cell Responses in Rheumatoid Arthritis 
Deepak Rao1, Michael Gurish1, Kamil Slowikowski2, Chamith Fonseka2, Yanyan Liu1, Lauren Henderson3, Fumitaka 
Mizoguchi1, Yvonne Lee1, Michael E. Weinblatt1, Jonathan Coblyn1, Simon Helfgott1, Elena Massarotti1, Derrick 
Todd1, James Lederer1, Elizabeth Karlson1, Peter Nigrovic1,3, Soumya Raychaudhuri1, Michael Brenner1 and Nikola 
Teslovich1. 1Brigham and Women's Hospital, Boston, MA; 2Harvard University, Boston, MA; 3Boston Children's 
Hospital, Boston, MA  

Chronically inflamed tissues commonly accumulate plasma cells. B cells can differentiate into plasma cells within 
tissues and secrete autoantibodies locally in autoimmune disease. However, the helper T cell population that 
promotes plasma cell differentiation in non-lymphoid tissues has not been defined.  

Follicular helper CD4+ T (Tfh) cells, identified as CXCR5+ PD-1+, are prototypical B cell-helpers; however, Tfh cell 
localization is largely restricted to secondary lymphoid organs. We sought to identify tissue-homing B cell-helper T 
cells in blood and synovial fluid from patients with rheumatoid arthritis (RA), a disease characterized by synovial 
plasma cell accumulation and autoantibody production.  



6 of 16 

 

We report that PD-1hi CXCR5- CD4+ T cells are expanded in the circulation of seropositive, but not seronegative, RA 
patients and are strikingly enriched in seropositive RA synovial fluid, constituting ~30% of synovial fluid CD4+ T cells. 
Mass cytometry and transcriptomics demonstrate numerous similarities between PD-1hi CXCR5- T cells and PD-1hi 
CXCR5+ Tfh cells, including high expression of IL-21, CXCL13, MAF, and ICOS. In vitro, both PD-1hi CXCR5- cells 
and Tfh cells induce plasmablast differentiation via IL-21 and SLAMF5-interactions. However, PD-1hi CXCR5- cells 
express a unique transcriptional signature distinct from Tfh cells that includes increased expression of Blimp1 and the 
inflammatory chemokine receptors CCR2, CCR5, and CX3CR1. We propose that PD-1hi CXCR5- CD4+ T cells 
represent a previously undefined ‘peripheral helper’ T (Tph) cell population uniquely poised to support B cell 
responses in inflamed tissues. Given their marked expansion in seropositive RA, Tph cells may represent an 
important population driving pathologic autoantibody production.  

 
FCE.15 Suppression of IL-1 Signaling Ameliorates Dermatitis in a Murine Model of Systemic Lupus 
Erythematosus (SLE) 
Jeremy Tilstra, and Mark Shlomchik. University of Pittsburgh, Pittsburgh, PA  

Our laboratory previously showed that MyD88, a downstream signaling component of IL-1, is a central mediator of 
SLE pathogenesis. MyD88 signals downstream of numerous receptors, including Toll-like receptors (TLR) 7 and 9 
which are clearly implicated in SLE. However, evidence in humans and mouse models suggest a pathogenic role for 
IL-1, the receptor for which also signals via MyD88, particularly in cutaneous lupus. Further, data from our laboratory 
suggest that dermatitis in murine SLE is MyD88 dependent but TLR7/9 independent, differing from systemic 
manifestations of the disease.  

To examine the role of IL-1 we evaluated the MRL.Faslpr(MRL/lpr) mouse model of SLE. The potential to produce IL-
1 was evaluated in target organs, skin and kidney, by qPCR. IL-1β mRNA was increased in kidney in MRL/lpr mice 
with proteinuria nearly 5-fold compared to non-diseased young MRL/lpr mice (p=0.05). While in inflamed skin, IL-1β 
mRNA was elevated nearly 50 fold compared to controls (p<0.005).  

To test for causative roles in disease, IL-1R1 deficient mice were crossed with MRL/lpr mice and disease was 
evaluated in an F2 intercross cohort. F2 cohorts are a validated and rapid method for screening for genetic control of 
autoimmunity in the context of an autoimmune-predisposing genetic background. While there was no significant 
difference in proteinuria, glomerulonephritis, ANA production, or spleen size, dermatitis was significantly reduced in 
the IL-1R1 deficient F2 Faslpr mice (p<0.008). Thus, IL-1 signaling is a significant contributor to autoimmune 
dermatitis in the MRL model and may be a potential target for treating cutaneous lupus manifestations.  

 
FCE.16 Examining Granzyme A in Ankylosing Spondylitis 
YuChen Yao1,2, Eric Gracey1,2, Zoya Qaiyum1,2, Vidya Ranganathan1 and Robert Inman1,2. 1Toronto Western 
Hospital, Toronto, ON, Canada; 2University of Toronto, Toronto, ON, Canada 

Ankylosing Spondylitis (AS) is a severe inflammatory disease with an unknown pathological mechanism. Despite 
85% of patients presenting with the MHCI allele, HLA-B27, no clear role for pathogenic CD8+ T cells has been 
identified. In a recent microarray study, we found the expression of granzyme A (GZMA) to be lower in AS patients 
compared to controls. While GZMB is well known for its perforin-dependent cell lysis function, recent literature 
suggests GZMA has a perforin-independent novel inflammatory role. We therefore decided to further examine GZMA 
in samples from AS, osteoarthritis and rheumatoid arthritis patients with healthy controls. By applying flow cytometry 
to mononuclear cells from blood and synovia fluid (SF), we have confirmed a recruitment of GZMA+/perforin- CD8+ T 
cell population to the inflamed joint, specifically in AS patient. Such observation was further supported by ELISA and 
immunobead assay on serum and SF of AS patients, which showed a significant increase of GZMA and decrease of 
perforin protein concentration in SF compare to blood. The experiment outcome offered intimation of GZMA’s 
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potential inflammatory role in AS development, while further investigation is still needed to fully understand the 
molecule mechanism of GZMA’s action in such relationship. The next stage of this study includes vitro test of GZMA 
function on multiple human cell-lines by directly applying GZMA treatment followed by flow cytometry analysis. GZMA 
blockage on SKG mice by GZMA inhibitor will also be tested and its effect on inflammation condition of treated 
individual will be analyzed.  

FCE.28. A Dose Response Study of Hydrocarbon Oil Induced Inflammation and Lipogranuloma Formation in 
Multiple Organs 
Ryu Sato, Priti Prasad, Ramesh Halder, Michael Fishbein and Ram Raj Singh. University of California, Los Angeles, 
CA 

Accidental exposure or administration during cosmetic surgery of hydrocarbon oil has been associated with 
autoimmunity and lipogranuloma formation in humans. An intraperitoneal injection of hydrocarbon oil 2,6,10,14-
tetramethylpentadecane (TMPD) at high doses (500μl) elicits multi-organ inflammation, including pneumonitis, 
vasculitis, and pulmonary hemorrhage in C57BL/6 mice. However, there is a lack of information about hydrocarbon 
exposure levels and autoimmunity. Here, we investigated the dose-dependent effect of TMPD on inflammation. 
C57BL/6 mice were injected with different doses of TMPD intraperitoneally and observed over two months. All 
animals at all doses (125μ, 250μl, and 500μl) developed peritonitis with granulomas. 66% animals at 500μl and 14% 
at 250μl dose developed >20% weight loss and lung hemorrhage within three weeks. >50% animals at all doses 
developed varying degrees of inflammation and lipogranulomas in various organs including lungs, liver, spleen or 
kidneys. Mechanism of TMPD-induced lipogranuloma formation and inflammation in remote organs is unclear. The 
engulfment of TMPD by macrophages, resulting in the activation of these cells and release of cytokines/chemokines, 
is considered to be initial events. We found oil droplets in all four organs, and the lungs were affected at the earliest 
timepoint compared to other organs. There was a positive correlation between the TMPD dose and the number of 
organs displaying oil droplets. Ongoing studies will test the hypothesis that TMPD translocates through the peritoneal 
lymphatic drainage to the subdiaphragmatic lymphatics, thoracic duct, superior vena cava, heart, pulmonary artery, 
and then to the lungs. From there, TMPD may translocate to other organs through blood circulation.  

 

Cytokines/Chemokines 

FCE.03 CCR2 Upregulated on T Cell Populations in Peripheral Circulation Among Patients with Osteoarthritis 
Compared to Bone Marrow and to Healthy Control  
Kurt Arkestal, Anders Enocsson, Ludvig Linton, Hans Glise, John Andersson, Ola Winqvist and Per Marits. 
Karolinska Institutet, Stockholm, Sweden 

A large portion of lymphocytes reside in bone marrow and early development of all leukocytes occurs in this locality. 
Although being the main primary lymphoid organ and although many questions on leukocyte maturation remain 
unanswered, relatively few studies have been conducted on bone marrow material if compared to peripheral blood. 
We have devised a protocol for extracting seemingly healthy bone marrow from patients undergoing orthopaedic 
surgery in large quantities without additional discomfort for the patients. Chemokine receptors reveal migratory 
characteristics of lymphoid cells and can also contribute in phenotyping cell populations into functional subcategories. 
This study show a difference in chemokine receptor 2 expression on T cell populations in peripheral blood among 
osteoarthrosis patients compared with heathy controls which could prove useful as a screening tool for osteoarthritis 
patients.  

The difference in chemokine receptor 2 expression between peripheral circulation and bone marrow also suggest a 
mechanism for T cell bone marrow egression.  
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FCE.04 Phenotyping Corticosteroid-induced IL-17+ Cells 
Elizabeth Hannah Mann1, Emma Chambers2, David Richards1 and Catherine Hawrylowicz1. 1King's College London, 
London, United Kingdom; 2University College London, London, United Kingdom 

Asthma affects 300 million people worldwide but in 5-10% of cases, the disease is unresponsive to steroids, a 
cornerstone treatment for asthma. Steroid refractory asthma is characterised by high levels of IL-17A, which we have 
previously reported to be upregulated by the synthetic steroid dexamethasone in PBMC cultures. Here we aim to 
further phenotype steroid-induced IL-17A+ cells.  

Dexamethasone increased the synthesis of IL-17A, IL-17F and IL-22 by proliferating memory CD4+ T cells. 
Dexamethasone-induced IL-17A+ cells were RORc+CCR6+MDR1-, with 2/3rds of cells expressing CD161. Notably, 
the proportion of immunoregulatory IL-17A+IL-10+ cells was significantly increased following dexamethasone 
treatment (p<0.0001). In contrast a subgroup of the IL-17A+ cells co-expressed Th1-associated markers CCR4, Tbet, 
IFNγ and GM-CSF, which is indicative of pathogenic Th17.1 cells; the proportion of these cells was not modulated by 
dexamethasone.  

Induction of IL-17A by dexamethasone was dependent upon anti-CD3 and low dose IL-2 stimulation, and was 
blocked by neutralising IL-2 or signalling via CD28. By modulating the IL-2 signalling pathway (IL-2, CD25, c-maf, 
phospho-STAT5), dexamethasone is thought to enable the preferential outgrowth and de-novo differentiation of Th17 
cells via mechanisms currently under investigation.  

Steroid refractory asthma and various autoimmune diseases that are typically treated with steroids are associated 
with elevated levels of IL-17A. We identify that in vitro, steroids promote primarily immunoregulatory Th17 cells (IL-
10+) alongside a sub group of Th17.1-like cells (IFNγ+). We are now performing transcriptional profiling and functional 
assays on these Th17 subpopulations in the hope of generating more targeted therapeutics.  

Diabetes and Other Autoimmune Endocrine Diseases 

FCE.01 A Novel CD57-Negative Effector Memory Population is Enriched in Beta Cell-specific CD8 T Cells in 
HLA-A24+ Type 1 Diabetes Patients 
Lorraine Yeo1,2, Ania Skowera1, Deborah Kronenberg1, Gary Dolton3, Katie Tungatt3, Martin Eichmann1, Roman 
Baptista1,2, Susanne Heck1, Andrew Sewell3 and Mark Peakman1. 1King’s College London, London, UK; 2Biomedical 
Research Centre at Guy’s & St Thomas’ National Health Service Foundation Trust and King’s College London, 
London, UK; 3Cardiff University, Cardiff, UK 

Background: Autoreactive CD8 T cells play a key role in type 1 diabetes pathogenesis. The HLA-A24 class I gene 
confers significant risk of disease and early onset. We sought to characterize CD8 T cells specific for novel beta-cell 
epitopes in HLA-A24+ T1D patients versus healthy controls.  

Methods: PBMC from HLA-A24+ T1D patients (n=10) and healthy controls (n=10) were labeled with surface 
antibodies and HLA-A24 tetramers specific for preproinsulin (PPI), insulin B (InsB) and CMV.  

Results: Using bioinformatics tools for dimensionality reduction (viSNE) and unsupervised clustering analysis 
(FLOCK), 29 CD8 T cell subsets were identified in an unbiased manner based on expression of CCR7, CD45RA, 
CD27, CD57 and CD95. Assessment of the frequency of these subsets within the beta-cell specific CD8 T cell 
populations in patients and controls revealed that three effector memory populations were present in patients but 
absent in controls, and one effector memory population was significantly enriched in patients compared to controls. 
Analysis of surface marker expression of these T1D-specific/enriched subsets showed they were CCR7-CD45RA-
CD27-CD95+ effector memory cells lacking CD57 expression. Traditional flow cytometry analysis confirmed the 
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frequency of the CD57-negative effector memory cell population was significantly higher within InsB and PPI-specific 
CD8 T cell populations in patients versus controls (p=0.03 and p=0.04). There was no difference in the frequency of 
CCR7-CD45RA-CD27-CD95+ effector memory cells expressing CD57.  

Conclusion: A novel autoreactive CD57-negative effector memory CD8 T cell subset is significantly enriched in beta-
cell specific CD8 T cell populations of T1D patients and may serve as a disease biomarker.  

 
FCE.02 Gene Expression Profiling to Identify Early Biomarkers of Disease Susceptibility and Progression in 
Type 1 Diabetes 
Linda Yip, Rebecca Fuhlbrigge and C. Garrison Fathman. Stanford University, Stanford, CA  

Type 1 diabetes (T1D) results from the gradual autoimmune destruction of pancreatic beta cells in genetically 
susceptible individuals. The etiology of this disease is not well understood. While serum auto-antibodies (AAs) are 
currently the best predictors of disease progression, only 15% of single AA+ individuals progress to T1D within a 10 
year period and ~85% of T1D patients present without a family history of T1D. In this study, we performed gene 
expression analysis in whole blood RNA samples to identify potential biomarkers of disease risk and progression. 
RNA samples from T1D patients, AA- first-degree relatives of T1D patients (FDRs), and AA+ FDRs who do or do not 
progress to T1D (progressors and non-progressors) were obtained from the TrialNet Pathway to Prevention Study. 
Gene expression was measured by one-color microarray analysis and compared against that of non-T1D-related 
controls. Data were analyzed using Genespring and confirmed by qPCR. We identified a “diabetes-centric” gene 
expression signature that is shared among all T1D-related individuals, and a panel of genes within that signature that 
may serve as potential biomarkers of risk. In addition, we identified a gene signature can could distinguish AA+ FDR 
progressors from non-progressors, and found that the most striking changes in gene expression observed in AA+ 
progressors occurred >3 years before the onset of hyperglycemia. These genes could serve as potential biomarkers 
of disease progression, and if validated, would allow T1D to be diagnosed earlier in the course of disease, giving 
patients a chance for intervention therapy before substantial beta cell destruction.  

General Autoimmunity 

 
FCE.05 Study of Gluten-specific T Cell Repertoire in Blood and Gut During Gluten Challenge in Celiac 
Disease Patients 
Shiva Dahal-Koirala, Louise Fremgaard Risnes Risnes, Vikas Kumar Sarna, Knut E.A. Lundin, Ludvig Sollid and 
Shuo-Wang Qiao. University of Oslo and Oslo University Hospital-Rikshospitalet, Oslo, Norway  

Celiac disease is a chronic inflammatory disease of the small intestine caused by hypersensitivity to dietary gluten in 
genetically disposed individuals who express human leukocyte antigen (HLA)-DQ2.5 (95%) or HLA-DQ8. CD4+ T 
cells are the key players in causing intestinal inflammation in celiac disease by specific recognition of gluten epitopes.  

In order to understand the T cell response to gluten exposure, we analyzed the T cell receptor (TCR) repertoire of 
gluten-specific T cells in gut and blood in treated celiac disease patients during 14 days oral gluten challenge. We 
isolated single gluten-reactive effector memory CD4+ T cells by FACS sorting of HLA-DQ2.5-gluten-tetramer-staining 
cells followed by cDNA synthesis and high-throughput sequencing. Preliminary results show clonal expansion, biased 
V-gene usage, pairing preferences and expansion of identical gluten-specific T cell clones in the blood and gut. We 
are in the process of sequencing the TCR repertoire of gluten-specific T cells of a total 10 celiac disease patients 
during the course of the gluten challenge. The analysis of this large data set of TCR sequences specific to gluten 
epitopes will allow us to dissect the disease causing immune response of celiac disease in great detail.  



10 of 16 

 

 
FCE.06 Altered Treg Function and Increased Alloreactivity Following Aire-deficiency in Rats 
Jason Ossart1, Severine Menoret1, Elodie Autrusseau1, Claire Usal1, Anne Moreau2, Jérôme Martin1, François-
Xavier Hubert1, Ignacio Anegon2, Regis Josien2 and Carole Guillonneau1. 1INSERM UMR1021, Nantes, France; 
2Centre Hospitalier Universitaire, Nantes, France 

Auto-immune disease can be caused by a break in self-tolerance due to a dysfunction in the immune system. Auto-
immune regulator (Aire) is an important transcription regulator that mediates a role in central tolerance via promoting 
the expression of tissue restricted antigens in the thymus. The role of Aire on the selection and function of Tregs is 
still unresolved and controversial and its role in transplantation has never been addressed.  

To address the role of Aire, we first analyzed its expression in naïve rats. Interestingly, we observed the expression 
of Aire at mRNA and protein levels in the thymus and in the periphery of wild type rats particularly in a cellular subset 
in lymph nodes, suggesting a similar pattern of expression of Aire in rats and in human.  

We then generated a model of Aire-deficient rats. First, compared with mouse models showing a mild auto-immune 
phenotype, we observed that Aire-deficient rats displayed an APECED-like disease with strong auto-immune 
symptoms such as alopecia and vitiligo occurring at 6 month, auto-immune histological injuries such as destruction of 
exocrine pancreas and numerous circulating auto-antibodies. Additionally, our preliminary results demonstrated an 
altered suppressive capacity of both CD4+CD25+ and CD8+CD45RClowTregs in Aire-deficient rats. Finally, in a model 
of MHC-incompatible cardiac-allograft, we showed a strong and early development of acute allograft rejection lesions 
in the Aire-deficient rat compared with WT rat, suggesting a role of Aire on alloreactivity. Altogether, our results 
demonstrate that Aire-deficient rats expressed APECED-type auto-immune features and showed altered Treg 
function and increased alloreactivity.  

Genetics 

 
FCE.29 Dissecting the Mechanisms of Disease for Autoimmunity Variants in the IL2RA Super-enhancer 
Dimitre Simeonov, Alice Chan, Barbara Celona, Frederic Van Gool, Brian Black, Mark Anderson and Alexander 
Marson. University of California, San Francisco, CA  

Hundreds of autoimmunity loci have been identified in the human genome, yet our understanding of the nucleotide 
changes within these stretches of DNA and how they predispose to disease remains limited. By combining genetic 
and epigenetic data with a CRISPR/Cas9 genome engineering approach we have begun to interrogate autoimmunity 
associations at the IL2RA locus. IL2RA encodes an interleukin-2 receptor that plays an intricate role in maintaining 
normal immune function through constitutive expression on regulatory T cells and transient induction in activated 
effector T cells. The IL2RA locus exemplifies the complex landscape of cis-regulation. A cluster of putative enhancers 
occupied by master transcriptional regulators form a “super-enhancer” at this locus. Fine-mapped variants for eight 
autoimmune disorders fall within distinct segments of the super-enhancer. Our initial genetic perturbation studies 
have identified an intronic enhancer that is required for IL2RA induction in human T cells. This element harbors a 
common autoimmunity variant that lands in a MEF2 motif. By ablating the MEF2 factors we have shown they are 
critical for IL2RA induction in T cells and the autoimmunity variant disrupts MEF2 binding to the intronic enhancer. To 
better understand the biological mechanisms by which dysregulation of this genetic circuit predisposes to 
autoimmunity we have generated “knock-out” mice in which the MEF2 binding site is deleted or “knock-in” mice that 
have the autoimmunity variant. These studies promise to reveal new insights into mechanisms of autoimmunity.  

Immunity and Infection 
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FCE.19 Gestational Hypothyroxinemia Causes Poor Viral Immunity In The Progeny 
Alexis Kalergis Sr.1, Evelyn Jara1, Natalia Muñoz1, Jorge Soto1, Carlos Fardella1, Raquel Castellanos2, Claudia 
Riedel2 and Susan Bueno1. 1Pontificia Universidad Católica de Chile, Santiago, Chile; 2Universidad Andrés Bello, 
Santiago, Chile 

Hypothyroxinemia is a clinical condition characterized by low levels of T4 and T3, and normal levels of TSH. During 
pregnancy, only T4 can cross the placenta and reach the fetus. Previous studies show that hypothyroidism and 
gestational hypothyroxinemia early can cause an irreversible damage to the central nervous system (CNS) of the 
fetus. Furthermore, maternal hypothyroxinemia can significantly increase the severity of autoimmune 
encephalomyelitis experimental in the progeny. Since gestational hypothyroidism alters immune population of the 
progeny, here we evaluated whether maternal hypothyroxinemia (Hpx) can influence the immune response against 
viral infections in the progeny. With this aim, we induced gestational hypothyroxinemia (Hpx) to pregnant female mice 
by administrating 0.02% methimazole in the drinking water during days 10-15 of pregnancy. After 6 to 8 weeks, the 
progeny gestated by control or hypothyrocinemic mothers were infected intranasally with 105 PFU of respiratory 
syncytial virus (RSV). We observed that the progeny gestated hypothyroxinemic mothers showed greater weight loss 
as compared to control mice. With respect to the viral load, the mice the animals were sick by RSV, but did not differ 
in their viral loads between the progeny gestated in hypothyroxinemic mothers and in control mothers. Furthermore, 
as compared to control mice, animals that were gestated by hypothyroxinemic mothers showed increased infiltration 
of neutrophils, which correlated with higher clinical scores in the lungs after hystopathology analyses. Furthemore, 
the progeny gestated under hypothyroxinaemia showed a significant reduction in the lung infiltration of CD8+T cells, 
as well as in the production of gamma interferon.  

 
FCE.20 Heme Oxygenase-1 Reduces The Viral Replication And Lung Diseases After Human Respiratory 
Syncytial Virus infection 
Janyra Alejandra Espinoza1, Miguel León1, Pablo Céspedes1, Roberto Gomez1, Gisela Canedo1, Francisco 
Salazar1, Sebastían Riquelme1, Margarita Lay1, Susan Bueno1,2 and Alexis Kalergis Sr.1,2. 1Pontificia Universidad 
Catolica de Chile, Santiago, Chile; 2INSERM U1061, Nantes, France  

Human respiratory syncytial virus (hRSV) is the principal cause of severe lower respiratory tract infection in 
childhood. HRSV infection alters the production of a proper adaptive T cell response by blocking the immunogenicity 
of dendritic cells (DCs). However, the pathological mechanisms by which hRSV impairs DC activity still remain 
unknown. Our group evaluated the role of Hemeoxygenase-1 (HO-1), a potent cytoprotective and anti-inflammatory 
host enzyme, during hRSV infection and their effect in the development of viral-associated immunopathology. Our 
data suggest that hRSV induces HO-1 expression in DCs, a condition that favor hRSV replication in these cells, since 
treatment of DCs with Cobalt protoporphyrin IX (CoPP), an inducer of HO-1, increases hRSV-N replication. However, 
in vivo CoPP-mediated HO-1 induction aided mice in recovering body weight and reduced viral replication in their 
lungs after hRSV infection. Likewise, CoPP-mediated HO-1 induction in the A549 carcinomic human alveolar basal 
epithelial cell line reduced hRSV replication. These results indicate that HO-1 induction affects the replication of 
hRSV positive or negatively, depending on the cell type, which is infecting. In addition, these data suggest that CoPP 
could be used as a therapeutic treatment to ameliorate hRSV infection in lungs and disease.  

 
FCE.22 IL-2 Production by Activated Naïve and Effector CD8 T Cells Predicts Memory Formation 
Shannon Kahan, Rakesh Bakshi, Rita Luther, Laurie E. Harrington, Casey T. Weaver and Allan J. Zajac. University 
of Alabama, Birmingham, AL 

IL-2 acts as a differentiation factor that drives effector CD8 T cell formation and also programs robust memory recall 
responses. However, the roles of intrinsic IL-2 production in shaping effector and memory CD8 T cell differentiation 
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remain uncertain. To address this, we utilized novel IL-2 and IFN-γ double cytokine reporter systems to trace the 
cytokine production profiles and fate decisions of newly activated naïve, effector, and memory virus-specific CD8 T 
cells. We discovered that, within hours of activation, recently activated naïve CD8 T cells segregate into populations 
that produce only IL-2, only IFN-γ, co-produce IL-2 and IFN-γ, or do not produce either cytokine. Later, as effector 
and memory CD8 T cells develop, a shift towards IFN-γ production occurs with a smaller subset capable of co-
producing IL-2 and IFN-γ. Newly activated naïve CD8 T cells that fail to produce IL-2 and IFN-γ are biased to adopt 
effector attributes. Conversely, activated naïve and effector CD8 T cells that produce IL-2 preferentially develop 
memory traits including the ability to mount robust recall responses. Notably, recently activated naïve CD8 T cells 
that produce IL-2 appear refractory to signaling through their STAT5 pathways, which potentially directs their 
developmental choices. Although the properties of IL-2-producing and non-producing effector cells are distinct, their 
established memory counterparts are more similar and elicit equivalent secondary responses. Together, these data 
illustrate that the intrinsic ability to produce IL-2 can dictate and predict the formation and protective efficacy of CD8 T 
cell subsets.  

 
FCE.23 Eros is a Novel Transmembrane Protein Essential for the Phagocyte Reactive Oxygen Burst and Host 
Defense 
David Thomas1, Simon Clare2, John Sowerby1, Mercedes Pardo2, Jatinder Juss1, David Goulding2, Louise Van Der 
Weyden2, Daniel Storisteanu1, Ananth Prakash3, Marion Espeli1, Shaun Flint1, James Lee1, Kim Hoenderdos1, 
Leanne Kane1, Katherine Harcourt1, Subhankar Mukhopadhyay2, Yagnesh Umrania1, Robin Antrobus1, David 
Adams2, Alex Bateman3, Jyoti Choudhary2, Paul Lyons1, Alison Condliffe1, Edwin Chilvers1, Gordon Dougan1 and 
Ken Smith1. 1University of Cambridge, Cambridge, United Kingdom; 2Wellcome Trust Sanger Institute, Cambridge, 
United Kingdom; 3European Bioinformatics Institute, Saffron Walden, United Kingdom 

The generation of superoxide and hydrogen peroxide via the phagocyte reactive oxygen burst is crucial for effective 
innate immunity. The transfer of electrons to molecular oxygen is mediated by a membrane bound heterodimer, 
cytochrome b558, comprising gp91 and p22 subunits. Deficiency of either of these subunits in mouse or man leads to 
severe immunodeficiency that is characterised by susceptibility to bacterial and fungal infection, including Salmonella 
and Listeria species. Abnormalities in the reactive oxygen burst have also been linked to autoimmunity and cancer. 
We show that a novel protein, Eros (Essential for Reactive Oxygen Species), encoded by a previously undesrcibed 
mouse gene is essential for host defense to infection via the phagocyte NAPDH oxidase. Eros contributes to the 
generation of ROS because it is required for the normal expression of the NADPH oxidase components, gp91 and 
p22. Consequently, Eros-deficient mice die rapidly after infection with Salmonella or Listeria. Eros is also necessary 
for the formation of ROS-dependent neutrophil extracellular traps (NETS) and impacts on the immune response to 
melanoma metastases. Eros is an orthologue of the plant protein Ycf4, necessary for expression of proteins of the 
photosynthetic photosystem 1 complex, itself also an NADPH oxioreductase. We thus describe the key role of the 
previously uncharacterized protein Eros in host defense.  

 
FCE.24 Chemokines and Their Function in Neonatal Immune Responses 
Elizabeth Marchant1,2, Hamid Razzaghian2, John J Priatel1,2 and Pascal M. Lavoie1,2,3. 1University of British 
Columbia, Vancouver, BC, Canada; 2Child & Family Research Institute, Vancouver, BC, Canada; 3British Columbia 
Children's Hospital, Vancouver, BC, Canada 

Background: Neonates and young infants are at a higher risk of infections. The human neonatal immune response is 
functionally distinct from that of adults. Newborns rely heavily on innate and mucosal immunity to defend against 
infections. Previous work has revealed developmental-specific innate-like functional features of naïve CD4+ T cells. 
However, it is unclear whether other adaptive immune mechanisms may compensate for attenuated innate immune 
functioning in early life. 
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Methods: To identify neonatal naïve T cell-specific cell surface markers and cytokine signatures, we analyzed 
published and our genome wide datasets of differential gene expression comparing cord blood and adult peripheral 
blood naïve CD4+ T cells (CD3+CD4+CCR7+CD25-CD45RO-) at baseline and following in vitro stimulation. Candidate 
cytokine genes were validated at the protein level by flow cytometry and ELISA. 

Results: We found that CXCL8 is strongly expressed by neonatal T cells. By contrast, we found that CXCL16 is 
abundantly expressed in both neonatal and adult T cells. In addition, CCL20 RNA expression was elevated in 
neonatal T cells although CCL20 protein could not be detected by ELISA or flow cytometry. Several potential surface 
markers specific to neonatal (naïve) CD4+ T cells were identified using this approach. 

Conclusions: Further experiments are required to demonstrate the functional roles of the chemokines produced by 
neonatal T cells, and to address the possibility that distinct CCL20 protein isoforms may be expressed by neonatal T 
cells. Our combinatorial approach will facilitate a comprehensive functional characterization of neonatal CD4+ T cells.  

Immunodermatology 

 
FCE.26 Differential Migration of Different Skin-resident Dendritic Cell Subsets in a Model of Autoimmune 
Dermatitis 
Miguel-Angel Gutierrez, Anna Eriksson, Darshan Randhawa, Peter Kim and Ram Raj Singh. University of 
California, Los Angeles, CA 

Dendritic cells (DC) that primarily reside in tissues carry antigens to local lymphoid organs to induce immunity or 
tolerance. We have previously reported that autoimmune skin dermatitis-prone MRL-Faslpr/lpr (MRL-lpr) and MRL-
Fas+/+ (MRL+/+) mice have a markedly impaired migration of langerin-expressing DCs from skin to skin-draining lymph 
nodes. Such defect in the migration of tissue-resident DCs may predispose to autoimmunity. Skin contains two 
subsets of DCs that express langerin: Langerhans cells (LC; Lang+CD11b+) and langerin+ dermal DCs (LangdDC; 
Lang+CD11b–). Here, we tracked the in vivo migration of skin-resident DCs at the steady state as well as by applying 
the fluorophore TRITC to the skin of MRL and wild-type mice. At the steady state, LCs were reduced, whereas 
Lang+dDCs were increased or unchanged in the skin-draining lymph nodes of MRL-lpr and MRL+/+ mice as compared 
to control animals. Furthermore, the presence TRITC in the skin-draining lymph nodes of MRL-lpr and MRL+/+ mice 
as compared to wildtype mice was 4-times lower after the application of the fluorophore, with reduced LCs in MRL 
mice. Such reduction in migration was corrected by treatment of mice with glycosphingolipid αGalCer that 
ameliorates dermatitis in these mice and leads to increased LCs but reduced LangdDCs in skin-draining lymph 
nodes. These data suggest a possible protective role of LC migration from skin to skin-draining lymph nodes in the 
pathogenesis of autoimmune dermatitis. Ongoing studies will investigate mechanisms underlying the differential 
control of the two subsets of langerin-expressing DCs and its consequences for the development of autoimmunity to 
skin.  

Inflammatory Bowel Disease 

 
FCE.27 Intravenous Immunoglobulin-activated IL-10 Producing Macrophages may be Useful to Treat 
Inflammatory Bowel Disease 
Lisa Kozicky1,2, Susan Menzies1,2 and Laura Sly1,2. 1Child & Family Research Institute, Vancouver, BC, Canada; 
2University of British Columbia, Vancouver, BC, Canada  

Inflammatory Bowel Disease (IBD) is a chronic inflammatory disease characterized by inflammation along the 
intestinal tract. Current treatment for IBD relies on non-specific immune suppression. However, up to 40% of people 
are predicted to become refractory to all available therapies so development of new therapeutic strategies to treat 
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people with IBD is urgently needed. Macrophages initiate the innate immune response and contribute to the 
inflammation that characterizes IBD, but they also play an equally important role in turning off the inflammatory 
response. We have reported that macrophages stimulated with Intravenous Immunoglobulin (IVIg), pooled polyclonal 
IgGs isolated from the blood of more than 1000 donors, produce high levels of the anti-inflammatory cytokine, IL-10, 
in response to the inflammatory stimulus, lipopolysaccharide (LPS). To determine whether IVIg-activated 
macrophages can be used to treat intestinal inflammation, we adoptive transferred (IVIg+LPS)-activated 
macrophages into mice or treated mice with IVIg during DSS-induced intestinal inflammation. Adoptive transfer of 
(IVIg+LPS)-activated macrophages or IVIg treatment reduced clinical disease activity during DSS colitis and reduced 
histological evidence of inflammation in mice. Moreover, macrophage depletion by clodronate-containing liposomes 
demonstrated that macrophages were required for the anti-inflammatory effect of IVIg treatment. In conclusion, IVIg 
activated macrophages have potent anti-inflammatory activity that can be used to reduce intestinal inflammation in 
vivo. Adoptive transfer of in vitro-derived (IVIg+LPS)-activated macrophages or activating macrophages with IVIg in 
situ may provide novel effective therapies to treat intestinal inflammation in people with IBD.  

Innate Immunity 

 
FCE.25 Interleukin-17 Promotes Neutrophil-mediated Immunity by Activating Microvascular Pericytes and 
Not Endothelium 
Rebecca Liu1, Holly Lauridsen1, Robert Amezquita1, Richard Pierce1, Dan Jane-wit2, Anjelica Gonzalez1 and Jordan 
Pober1. 1Yale University, New Haven, CT; 2VA Connecticut Healthcare System, West Haven, CT  

A classical hallmark of acute inflammation is neutrophil infiltration of tissues, a multi-step process that involves 
sequential cell-cell interactions of circulating leukocytes with interleukin (IL)-1- or tumor necrosis factor-α (TNF)-
activated microvascular endothelial cells (ECs) and pericytes (PCs) that form the wall of the postcapillary venules. 
The initially infiltrating cells accumulate perivascularly in close proximity to PCs. IL-17, a pro-inflammatory cytokine 
that acts on target cells via a heterodimeric receptor formed by IL-17RA and IL-17RC subunits, also promotes 
neutrophilic inflammation but its effects on vascular cells are less clear. We report here that both cultured human ECs 
and PCs strongly express IL-17RC and, while neither cell type expresses much IL-17RA, PCs express significantly 
more than ECs. Neither IL-17RA nor IL-17RC expression is altered by inflammatory cytokines on either cell type. IL-
17, alone or synergistically with TNF, significantly alters inflammatory gene expression in cultured human PCs but not 
ECs. RNA-seq analysis identifies many IL-17-induced transcripts in PCs encoding proteins known to stimulate 
neutrophil-mediated immune responses. Conditioned media from IL-17-activated PCs, but not ECs, induce pertussis 
toxin-sensitive neutrophil polarization, likely mediated by PC-secreted chemokines, and also stimulate neutrophil 
production of pro-inflammatory molecules, including TNF, IL-1α, IL-1β, and IL-8. Furthermore, PCs but not ECs can 
prolong neutrophil survival through IL-17-induced production of G-CSF and GM-CSF. We conclude both that PCs, 
not ECs, are the major target of IL-17 within the microvessel wall and that IL-17-activated PCs can modulate 
neutrophil functions within the perivascular tissue space.  

Transplantation  

 
FCE.07 Short Term anti-CD45RC MAbs Treatment Induces Transplantation Tolerance Associated With Potent 
Regulatory Cells Induction 
Laetitia Boucault1,2, Elodie Picarda1,2, Severine Bezie1,2, Elodie Autrusseau1, Ignacio Anegon2,3 and Carole 
Guillonneau2,3. 1INSERM 1061, Nantes, France; 2LabEx IGO, Nantes, France; 3INSERM 1064, Nantes, France 

Success in transplantation relies on immunosuppressive therapies to inhibit allograft rejection. However, it’s 
necessary to develop therapies leading to more specific immunosuppression. We previously described in rats that 
CD40Ig treatment prolongs allograft survival through the induction of CD8+CD45RClow T cells (Guillonneau, J. Clin. 
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Invest., 2007). CD45RC molecule can be used to define two different subpopulations among T cells. Th1 T cells 
express high level of CD45RC (CD45RChigh), while Th2 and regulatory T cells (Tregs) express low level of CD45RC 
(CD45RClow). Here, we evaluated the effect of a short term targeting of CD45RChighcells (i.e. potentially effector T 
cells) on allograft survival and tolerance induction.  

We demonstrated that short treatment with anti-CD45RC mAbs induces allograft tolerance in a heart allograft rat 
model. We showed that tolerance induction was associated with an increase of CD45RClow

 Tregs and transitory 
CD45RChigh downregulation. We showed the absence of humoral anti-donor immune responses. Rats immunized 
with cognate antigen at early time point during anti-CD45RC mAb treatment or at late time point 120 days after 
treatment were able to mount efficient antibody responses, demonstrating a specific immunosuppression. We 
demonstrated in vitro the potentiation of CD45RClow Tregs from tolerant anti-CD45RC-treated recipients compared to 
those obtained from naïve rats. Finally, we showed in vivo that adoptive transfer of total splenocytes or purified Tregs 
CD45RClowfrom tolerant anti-CD45RC-treated recipients to newly grafted irradiated recipients induces in turn long-
term allograft survival.  

Our results highlight the potential of anti-CD45RC mAbs as a new innovative therapy in transplantation to induce 
specific immune tolerance.  
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