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ABSTRACTS BY SUBJECT AREA

Allergy/asthma
T.64. Immune Memory is Established at the Incipient, Preclinical Stages of Food Allergy
Roopali Chaudhary, Rodrigo Jiménez-Saiz, Joshua Koenig, Alexandra Florescu, Tina Walker-Fattouh, Talveer S.
Mandur, Kelly Bruton, Melissa E. Gordon, Yosef Ellenbogen, Paul Spill, Susan Waserman and Manel Jordana.
McMaster University, Hamilton, ON, Canada
Most patients with food allergy experience clinical symptoms at their first known exposure. A pre-requisite for the
expression of such symptoms is the development of allergen-specific IgE that facilitates mast cell and basophil
degranulation upon subsequent allergen exposure. Here, we searched for immunological events that might precede the
generation of allergen-specific IgE. As these potential events are silent, we used a murine system. Mice were orally
exposed only once to a food allergen (peanut or ovalbumin) with cholera toxin (CT), a classical Th2 adjuvant. Under these
conditions, mice lacked allergen-specific germinal centres in the lamina propria (LP) of the small intestine and mesenteric
lymph nodes (mLNs). They also had undetectable levels of allergen-specific IgE in serum and allergen-specific plasma
cells in the bone marrow. Accordingly, these mice did not experience anaphylaxis on systemic allergen challenge.
However, we detected allergen-specific IgG1+ B cells in LP, spleen and mLNs by flow cytometry. In addition, stimulation of
splenocytes with allergen in vitro induced CD4+ T-cell proliferation and Th2-associated cytokine secretion. When these
mice were orally re-exposed to allergen without adjuvant, they developed allergen-specific IgE and underwent anaphylaxis
on systemic challenge, even when allergen re-exposures were done 9 months after the initial, single exposure to allergen
+ CT. These findings indicate that long-lived allergen-specific memory is established after a single, clinically and humorally
silent, immunogenic exposure to allergen, which is activated by inherently innocuous allergen exposures. These findings
encourage further research to identify tools for the early prediction of food allergy.

T.65. GSDMB, a Gene Located in the 17q21 Asthma-susceptibility Locus Induces an Asthma Phenotype Mediated
by Airway Remodeling Without Lung Inflammation
Sudipta Das, Marina Miller and David Broide
University of California, San Diego, La Jolla, CA
BACKGROUND: Chromosome 17q21 contains a cluster of genes that may either individually, or in combination, be
responsible for its strong genetic linkage to asthma. In this study, we focused on GSDMB as its biological function in
asthma is unknown.
METHODS: GSDMB expression was evaluated in human lung sections from asthmatic patients and normal individuals. As
the SNP linking chromosome 17q21 to asthma is associated with increased GSDMB expression, we generated transgenic
mice expressing increased levels of the human GSDMB transgene (hGSDMBZp3-Cre). The levels of Th2 cytokines,
remodeling genes and chemokines were assessed by qPCR, immunohistochemistry and ELISA.
RESULTS: We identified that GSDMB is highly expressed in lung bronchial epithelium in human asthma. Overexpression
of GSDMB in primary human bronchial epithelium increased the expression of genes important to both airway remodeling
(TGF-β1, 5-LO) and airway-hyperresponsiveness (AHR) (5-LO). Interestingly, unchallenged hGSDMBZp3-Cre mice showed
a significant spontaneous increase in airway remodeling, with increased smooth muscle mass and increased fibrosis as
early as 8 weeks of age, which persisted until 24 weeks of age. In addition, hGSDMBZp3-Cre mice also showed a significant
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spontaneous increase in AHR in the absence of airway inflammation, with increases in the same remodeling and AHR
mediators (TGF-β1, 5-LO) observed in vitro in GSDMB-overexpressing epithelial cells.
CONCLUSION: Our studies demonstrate that GSDMB, a gene highly linked to asthma but whose function in asthma is
previously unknown, regulates AHR and airway remodeling without airway inflammation through a previously unrecognized
pathway in which GSDMB induces 5-LO to induce TGF-β1 in bronchial epithelium.

T.66. Gabapentin Therapy for Biphasic Anaphylaxis
Karen Quan1, Helene Pham1, Bowei Su1 and Raffi Tachdjian2
1AIRE Medical of Los Angeles, Santa Monica, CA, 2Univeristy of California, Los Angeles, Santa Monica, CA

Idiopathic Anaphylaxis is a constellation of symptoms that include one or more of the following: angioedema, urticaria,
gastrointestinal abnormalities, and decreased blood pressure without any recognized external trigger. Gabapentin, an
anticonvulsant drug, has been used in different conditions associated with chronic neuropathic pain and pruritic disorders.
Because neuropathic pain and pruritus share similar pathogenic mechanisms, neuropathic analgesics like gabapentin
have been shown to be effective therapeutic options.
We present a 29-year-old female patient with biphasic idiopathic anaphylactic reactions, with accompanying angioedema,
urticaria, severe abdominal pain, and diarrhea. The angioedema attacks occurred in laryngeal, facial, and upper extremity
regions. Her lab results show normal complement, tryptase levels, and stool culture, and bone marrow biopsy was
negative for systemic mastocytosis. Frequency of attacks ranged from 1 to over 20 times a day. Frequency and
unpredictability of attacks prompted her to switch to a liquid elemental diet. She was unresponsive to cromoglicic acid,
extended-release morphine, hydromorphone, and fentanyl, and only responded to IM/IV epinephrine during the attacks.
We placed the patient on gabapentin 300 mg 4 times daily and within 2 days, she reported 90% resolution of
gastrointestinal pain, and returned to a normal diet without anaphylactic episodes.
Gabapentin therapy appears to have been beneficial in the treatment of idiopathic anaphylaxis, including abdominal pain
and angioedema. Additional studies investigating the mechanism by which gabapentin mediates pain, autonomic and mast
cell responses are needed.

Autoimmune neurologic diseases
F.1. Suppression of Regulatory T Cells by Exosomes In Multiple Sclerosis
Kimitoshi Kimura1, Hirohiko Hohjoh1, Wakiro Sato1, Ryosuke Takahashi2, Takashi Yamamura1 and Masashi Fukuoka1
1National Center of Neurology and Psychiatry, Japan, Kodaira, Tokyo, Japan, 2Kyoto University, Kyoto, Kyoto, Japan

Exosomes are extracellular vesicles which are involved in intercellular communications by delivering a variety of molecules
such as miRNAs. MiRNAs are involved in differentiation and function of helper T cells, which play a pivotal pathogenic role
in multiple sclerosis (MS). In this study, exosomes were collected from the plasma of patients with MS and healthy controls
(MS-exo and HC-exo). We performed comprehensive analysis of exosomal miRNAs in MS, for the first time to our
knowledge. The miRNA profiles clearly differentiated MS-exo from HC-exo. RT-qPCR validated four miRNAs that were
increased in MS-exo. After co-culture with T cells, MS-exo decreased the frequency of IFNg-IL17A-Foxp3+ Treg cells
compared with HC-exo. Among the upregulated miRNAs, the amount of let-7i in the added exosomes was negatively
correlated with the frequency of Treg cells in this experiment. Transfection of let-7i reduced the frequency of Treg cells,
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and further experiments suggested that this was via suppression of insulin-like growth factor 1 receptor (IGF1R) and
transforming growth factor-beta receptor 1 (TGFBR1). Knockdown of these receptors were shown to inhibit differentiation
of Treg cells. Furthermore, there was reduced expression of these receptors on naïve CD4+ T cells in the peripheral blood
of MS patients. The frequency of Treg cells in the peripheral blood positively correlated with TGFBR1 expression on naïve
CD4+ T cells. In summary, this study suggests that exosomes play a pathological role in MS by suppressing Treg cells via
let-7i-IGF1R/TGFBR1 axis.

F.2. Single-cell Phenotypic Analysis of Clonally Expanded CD8+ T Cells Reveals a Specific Clustering in Patients
with Multiple Sclerosis
Emilie Dugast1, Isabel Vogel1, Alexandra Garcia1, Bryan Nicol1, Jeremy Morille1, Karin Tarte2, Arnaud Nicot1, Laureline
Berthelot1, Laure Michel1 and David-Axel Laplaud1
1Nantes University-INSERM U1064, Nantes, France, 2Inserm U917 - MICA - Faculté de médecine, Rennes, Bretagne,

France
Clonally expanded memory CD8+T cells are involved in multiple sclerosis (MS). We have shown that up to 87% of
expanded CD8+T cells in brain-lesions of MS patients can be found in the cerebrospinal fluid (CSF) and 37% in the blood
of the patients. We now aim to study CD8+T cells in the blood of MS patients at single-cell level to identify a molecular
signature of pathogenic CD8+T cells and more precisely of the clonally expanded CD8+T cells.
To analyze single-cells from MS patients and controls, we used the C1 Single-Cell Auto-Prep System (Fluidigm) with
subsequent microfluidic qPCR of 96 well-chosen genes and TCR Vβ-chain genes followed by sequencing. In parallel, we
performed β-chainTCR immunosequencing on pooled memory CD8+T cells to analyze the repertoire and identify
expanded clones.
We detected clear clustering and increased expression of more than 20 genes in MS patients compared to healthy
volunteers (HV). Most of those genes are associated with CD8+T cell activation or MS. We also identified clonally
expanded CD8+T for which we can compare the phenotype to the non-expanded CD8+T cells.
Our data are the first to describe a phenotypic analysis of CD8+T cells from MS patients at single-cell level and to link this
phenotype to the TCR clonality. We detected in MS a gene expression profile which is clearly different to that of HVs. The
gene expression differences and the clustering can serve as the basis to develop a biomarker to detect MS specific
pathogenic cells in the peripheral compartments.

F.3. T-cell Antigens in Pediatric-Onset Multiple Sclerosis: A Unique Window Into Early Disease Mechanisms
Ina Mexhitaj1, Mukanthu Nyirenda2, Douglas Arnold3, Ruth Ann Marrie4, Brenda Banwell5 and Amit Bar-Or1,3
1University of Pennsylvania, Philadelphia, PA, 2University of Cambridge, Cambridge, United Kingdom, 3McGill University,

Montreal, Canada, 4University of Manitoba, Winnipeg, Canada, 5Children's Hospital of Philadelphia, Philadelphia, PA
Multiple sclerosis (MS) involves immune attacks on the CNS, leading to demyelination, axonal injury and increasing
neurological dysfunction. Though both CD4+ and CD8+ T cells are implicated, the particular subsets and their antigenic
targets remain largely unknown. In adult-onset MS, distinguishing immune responses that are consequences of, rather
than cause of, injury, is difficult. In contrast, pediatric-onset MS offers a unique early window into disease mechanisms
given the narrower gap from biological onset. We aim to identify and characterize disease-relevant antigen-specific effector
T cell responses to traditional and novel antigenic targets involved early in the MS disease process.
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Our group has implicated putative target antigens and T cell subsets in pediatric-onset MS, by following patients from time
of an initial presentation with acquired demyelinating syndrome (ADS) and comparing those confirmed to have MS with
those who remain monophasic. A CSF proteomic study implicated novel axo-glial apparatus molecules as early injury
targets, rather than traditional compact myelin antigens. A series of multiparameter flow-cytometry panels applied to
pediatric peripheral blood mononuclear cells (PBMC) revealed that MS children harbor abnormally increased frequencies
and pro-inflammatory cytokine responses of particular effector T cell subsets compared to controls.
Our strategy involves developing assays, initially in fresh PBMC samples from adult MS and controls, then miniaturizing
the approach and validating it for use in the small numbers of available cryopreserved pediatric PBMC samples to quantify
antigen-specific responses including proliferation and cytokine profiles of distinct disease-implicated T cell subsets to both
traditionally and newly implicated antigens.

F.4. The Hygiene Hypothesis in MS: Inducing TLR2 Tolerance Treats the Myelin Repair Component as well as the
Inflammatory Component of MS
Nicholas Wasko1, Emily Anstadt2, Robert Clark2, Mai Fujiwara2 and Frank Nichols2
1University of Connecticut Health Center, West Hartford, CT, 2University of Connecticut Health Center, Farmington, CT

Multiple sclerosis (MS) is a CNS autoimmune disease characterized by both an inflammatory/demyelinating component
and a defective myelin repair (re-myelinating) component. Re-myelination defects, which may underlie progressive forms
of MS, remain poorly understood. Recent studies implicate toll-like receptor 2 (TLR2) signaling as contributing to both the
inflammatory component and defective re-myelination of MS. We previously reported evidence that the "Hygiene
Hypothesis," as represented by a systemic deficiency in microbiome-derived "tolerizing" TLR2 ligands, may be involved in
MS. In proof-of-concept studies, we reported that inducing TLR2 tolerance with low doses of microbiome-derived TLR2
ligands significantly attenuates adoptively transferred EAE. Here we ask if TLR2 tolerance also enhances the remyelinating component of MS.
Utilizing the cuprizone-induced murine model of demyelination, we report that inducing TLR2 tolerance significantly
improves myelin thickness during both the demyelination and re-myelination phases of myelin damage. Systemic TLR2
tolerance was induced by administering low dose TLR2 ligands for either 4 weeks during cuprizone administration
(demyelinating phase) or 16 days after halting cuprizone administration (re-myelinating phase). Evaluation of myelin
integrity via Black-Gold staining and electron microscopy (g-ratios) revealed significantly enhanced myelin recovery in mice
tolerized either during (p=0.0012) or after cuprizone treatment (p=0.0006).
These results indicate that TLR2 tolerance enhances myelin repair via mechanisms independent of modulating systemic
immune function. Given that defective re-myelination may represent an important component of the pathophysiology in
progressive MS, our results suggest that inducing TLR2 tolerance may represent a two-pronged approach for treating both
the inflammatory and myelin repair components of MS.

F.5. BAFF Expands Circulating Transitional B cells in Multiple Sclerosis Patients Treated with Fingolimod
Yusei Miyazaki1, Masaaki Niino1, Eri Takahashi1, Itaru Amino1, Fumihito Nakano1, Masakazu Nakamura1, Sachiko
Akimoto1, Naoya Minami1, Naoto Fujiki1, Shizuki Doi1, Toshiyuki Fukazawa2 and Seiji Kikuchi1
1Hokkaido Medical Center, Sapporo, Hokkaido, Japan, 2Sapporo Neurology Hospital, Sapporo, Hokkaido, Japan

Background: Fingolimod is a sphingosine-1-phosphate receptor agonist used as a disease-modifying drug for multiple
sclerosis (MS). We have previously shown that MS patients treated with fingolimod have an increased proportion of
circulating transitional B cells, but the underlying mechanism remains unknown. B cell-activating factor of the TNF family
(BAFF) is a cytokine involved in the differentiation and proliferation of B cells. Mice overexpressing BAFF have been
shown to have increased numbers of transitional B cells; therefore, we hypothesized that BAFF is involved in an increase
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in transitional B cells in MS patients treated with fingolimod. Subjects and methods: Serum samples were collected from 25
healthy subjects, 32 untreated MS patients, and 30 MS patients treated with fingolimod. Concentrations of BAFF in serum
were quantified by ELISA. In addition, alterations in serum BAFF levels after starting fingolimod were analyzed in three
treatment-naïve MS patients. The proportions of B cell subsets in 14 MS patients treated with fingolimod were determined
by flow cytometry, and the relationships between serum BAFF concentrations and each B cell subset were analyzed.
Results: Serum concentrations of BAFF were significantly higher in fingolimod-treated MS patients than in healthy subjects
or untreated MS patients (p < 0.001). Serum levels of BAFF rose significantly after starting fingolimod treatment in the
longitudinal study (p=0.014). A significant positive correlation was found between the serum concentration of BAFF and the
percentage of transitional B cells (p=0.0244). Conclusion: BAFF is involved in the increase in circulating transitional B cells
in MS patients treated with fingolimod.

F.6. Development of Eomes+ Helper T cells in Association with CNS-derived Antigen-presenting Cells
Chenyang Zhang, Shinji Oki, Ben Raveney and Takashi Yamamura
1National Center of Neurology and Psychiatry, Kodaira, Tokyo, Japan

We have identified a previously unappreciated pathogenic CD4+ T cell subset expressing Eomes (Eomes+ Th cells) in a
late/chronic course of experimental autoimmune encephalomyelitis (EAE) that presumably represent a secondary
progressive multiple sclerosis (SPMS), a refractory subtype of MS. In the current study, we evaluated the role of antigenpresenting cells (APCs) accumulated in central nervous system (CNS) for induction or functional modification of Eomes+
Th cells in late/chronic EAE. First, we demonstrate that CNS APCs isolated from late EAE animals, including B cells and
non-B/MHC class II+ cells, clearly promote Eomes expression in naÃ¯ve splenic CD4+ T cells associated with enhanced
cytotoxicity. Gene chip analysis reveals that numerous genes are differentially expressed in CNS APCs between early and
late EAE. Among those differentially expressed genes, prolactin is upregulated only at late disease. Interestingly,
exogenous prolactin induces Eomes expression in naÃ¯ve splenic CD4+ T cells in vitro. Moreover, in vivo administration
of an inhibitor for prolactin, Bromocriptin (BM), could effectively deley the onset and ameliorate severity of late EAE. In line
with the clinical outcome, Eomes+ CD4+ T cells in CNS of late/chronic EAE are decreased in BM-treated mice and CNS
APCs from the BM-treated mice show a defect in inducing Eomes expression in CD4+ T cells. Therefore, CNS APCs
accumulated in CNS during late EAE facilitate the progression of chronic disease by means of promoting Eomes+ Th cells
through the expression of prolactin. Collectively, treatments targeting prolactin may have a benefit for treating late/chronic
disease of EAE and SPMS.

F.7. Gene Expression Profiles as Biomarkers for Secondary Progressive Multiple Sclerosis
Joel Begay1, Qi Wu1, Catherine Dowling1, Guangmei Mao1, America Ruiz2, Ali Mirza1, Yang Mao-Draayer1 and Qin
Wang12
1University of Michigan, Ann Arbor, Michigan, MI, 2University of Texas, San Antonio, San Antonio, TX

Multiple sclerosis (MS) is an autoimmune disease that targets the central nervous system. We and others have
investigated for various biomarkers to predict the disease course in order to personalize treatment. There are some
promising biomarkers for predicting relapses in relapsing remitting MS (RRMS) the most common type of MS, but very few
for secondary progressive MS (SPMS). In contrast to SPMS, benign MS (BMS) is diagnosed primarily retrospectively and
largely based on motor progression using the Expanded Disability Status Scale (EDSS). This study aims to identify gene
expression changes between SPMS and BMS, as biomarkers for disease progression using blood samples from 21 SPMS
and 13 BMS patients for RNA isolation. Microarray analysis was performed using Affymetrix GeneChip. Differential gene
expression analysis was performed using limma package, and Gene Ontology was used for gene enrichment analysis
comparing SPMS with BMS. Our results indicate that SPMS has a different gene expression profile than BMS. Using
iPathwayGuide for pathway analysis, there were 12 of 115 differentially expressed genes identified in humoral immune
response. Most interestingly, in the analysis of molecular function with iron ion binding, 7 out of all 79 genes were
differentially expressed in SPMS versus BMS. Iron is essential for myelin formation and oxidative phosphorylation. Iron
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imbalance is associated with pro-inflammatory cytokines and oxidative stress. Therefore, our data suggest the role of
humoral immunity and iron dysregulation in the pathogenesis of MS disease progression.

F.8. B cell Subsets as Potential Biomarkers for Fingolimod Treatment in Multiple Sclerosis (MS)
Rui Li1, Mathab Ghadiri2, Ayman Rezk2, Paul Giacomini2, Jack Antel2 and Amit Bar-Or1,2
1University of Pennsylvania, Philadelphia, PA, 2McGill University, Montreal, Canada

Several S1P-receptor functional antagonists are being pursued for the treatment of MS, with fingolimod approved as firstin-class in 2010. While many patients become free of new brain lesions and clinical relapses (Stable), a proportion of
patients continue to develop new disease activity (Active) in spite of ongoing treatment. In this study, we aimed to identify a
potential predictive biomarker to distinguish such Active versus Stable patients in a prospectively followed cohort of 33
RRMS patients receiving clinically-indicated fingolimod treatment. Patients were ascertained as either Active (n=17) or
Stable (n=16) based on whether they did, or did not, develop new T2 brain MRI lesions and/or clinical relapses over 2
years of treatment. High quality PBMC were collected pre- and post-fingolimod and interrogated in-batch using 18-colour
flow cytometry panels to functionally immune-phenotype over 80 immune-cell subsets. As expected, circulating counts of
all major lymphocyte populations decreased substantially on-treatment, in both groups. While counts of T cell, myeloid cell
and NK cell subsets did not differ pre-fingolimod between the two groups, B cell counts were significantly higher in the
Active group at baseline (p=0.0066), mainly reflecting increased numbers of mature (p=0.0061) but not transitional
(p=0.6233) B cells. Among mature B cells, both pro- and anti-inflammatory cytokine-defined B cell subsets were increased
in the Active group, suggesting a more general active phenotype of these B cells in patients destined to experience
continued disease activity on-treatment. Our data identify mature B-cell counts as a potential predictive biomarker of
fingolimod treatment-response in RRMS patients.

T.1. Dysregulation of B cells in Myalgic encephalomyelitis/Chronic Fatigue Syndrome
Hirohiko Ono, Wakiro Sato and Takashi Yamamura
National Center of Neurology and Psychiatry, Kodaira, Tokyo, Japan
[Objective] Myalgic encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS) is a severely debilitating disease of unknown
etiology. The core symptoms of ME/CFS are profound fatigue, post-exertional malaise, cognitive impairment, sleep
abnormalities and orthostatic intolerance. Various immune impairments have been described and remarkably, about two
thirds of ME/CFS patients receiving B cell depletion therapy by rituximab had a clinical response. However, the underlying
mechanism of the therapeutic effect of rituximab on ME/CFS patients is still unclear. The aim of this study is to evaluate
immune abnormalities in ME/CFS patients.

T.2. GPR15 Expression is Increased in Smokers and Patients with Multiple Sclerosis and is Associated with a
CCR6+ T Helper Cell Phenotype
Cecilie Ammitzbøll, Helle Søndergaard, Lars Börnsen, Jeppe Romme Christensen, Annette Oturai, Rikke Ratzer, Marina
von Essen and Finn Sellebjerg
Danish Multiple Sclerosis Center, Copenhagen, Denmark
Background: Multiple sclerosis (MS) is an immune-mediated disease of multifactorial origin, targeting the central nervous
system. Smoking is established as a risk factor associated with an increased risk of development and progression of MS.
Circulating immune cells are believed to be involved in the pathogenesis of MS, but to what extent smoking affects
circulating immune cells in MS is still unknown.
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Objective and methods: With the present study, we aimed to characterize differences in gene expression due to smoking
in circulating immune cells of MS patients and healthy controls (HC). We used Affymetrix microarray and real-time qPCR
gene expression analyses to identify genes associated with smoking in cohorts of MS patients and healthy controls. Flow
cytometry analyses were used to further characterize immune cell phenotypes.
Results: Two genes, GPR15 and LRRN3, were upregulated in smokers in both MS patients and HC. GPR15 gene
expression was also increased in MS patients compared with HC among non-smokers. GPR15 gene expression was
further associated with increased frequencies of circulating CCD6+CXCR3- CD4+ T cells in smokers. In CSF of patients
with relapsing-remitting MS, GPR15-expressing CD4+ T cells were enriched in CSF compared with blood.
Conclusion: Smokers and MS patients have increased GPR15 gene expression in blood which is associated with
increased levels of Th17-like cells. In CSF from MS patients GPR15+ CD4+ T cells are enriched, suggesting a role of
GPR15, an orphan chemokine receptor-like molecule, in pathogenic T cell recruitment in MS.

T.3. Cross-talk between MS disease-relevant B cell subsets and Microglia/macrophage: implication in MS disease
progression.
Hanane Touil1, Rui Li2, Craig Moore3, Jack Antel1 and Amit Bar-Or1,2
1McGill University, Montreal, Canada, 2University of Pennsylvania, Philadelphia, PA, 3Memorial University of New

Foundland, St. John's, NF, Canada
B cell depleting therapies efficiently decrease new multiple sclerosis (MS) relapses. Previously, we demonstrated that MS
patients harbor abnormally higher proportions, as well as greater activation propensity, of pro-inflammatory effector B cells
(Beff), producing high IL-6, TNF and GM-CSF levels compared to matching controls. B cells are also known to be fostered
within the MS central nervous system (CNS), persisting within lesions and meningeal aggregates. The latter are adjacent
to an important subpial cortical injury, involving microglia/macrophage activation and neuronal loss, which has now been
strongly associated with progressive MS. However, how distinct B cells persist and interact with underlying CNS cells to
potentially propagate to disease progression (a major unmet need) remains unknown. First, we demonstrated that M1
human microglia supernatants increase B cell activation (CD86 & CD95), while M2c-derived microglia supernatants were
cytotoxic to B cells. In turn, Beff down-regulated IL-10 production by both microglia and macrophage through soluble
products, and substantially enhanced the myeloid pro-inflammatory cytokine (IL-12, TNF & IL-6) responses, effects that
were not seen by soluble products of anti-inflammatory (IL-10 expressing) B cells. Initial data also suggest that activated B
cell soluble factors also increase myelin phagocytosis by microglia. These results indicate a potential bi-directional
interaction between disease-relevant human B cell subsets and both resident CNS microglia and infiltrating myeloid cells,
which may influence the propagation of MS-CNS compartmentalized inflammation associated with MS disease
progression.

T.4. Modulating IL-6/STAT3 Signaling Pathway for Multiple Sclerosis Therapy
Saba Aqel1, Patrick Nuro-Gyina1, Marissa Granitto1, Yue Liu1, Wei Pei1, Amy Lovett-Racke1, Michael Racke1, Chenglong
Li2 and Yuhong Yang1
1Ohio State University, Columbus, OH, 2University of Florida, Gainesville, FL

Multiple Sclerosis (MS) is an immune-mediated chronic CNS disease and IL-6/STAT3 pathway plays a critical role in MS
pathogenesis. We have previously demonstrated that IL-6 induces the development of highly encephalitogenic Th17-cells.
Meanwhile, IL-6/STAT3 pathway is a key signaling pathway blocking the development of inducible T-regulatory cells
(iTreg); critical for dampening pathogenic inflammatory T-effector (Teff) responses. Therefore, dysregulated IL-6/STAT3
signaling skews Teff/Treg balance toward an enhanced Teff response; favoring the development of CNS autoimmunity.
The dysregulation of IL-6/STAT3 signaling pathway has been observed in MS patients, suggesting IL-6/STAT3 signaling
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pathway may serve as an innovative target for reversing pathogenesis in patients. In support, both IL-6-/- and STAT3-/mice are completely resistant to the EAE model of MS. Therefore, we developed small-molecule lead compounds targeting
IL-6/STAT3 pathway. MDL-analogs bind to the D1 domain of GP130, preventing the IL-6/GP130 interaction; while LLL12analogs bind to the SH2 domain of STAT3, preventing STAT3 phosphorylation. Both inhibit IL-6 induced IL-17 production
in myelin-specific CD4 T-cells in a dose dependent manner without significant toxicity. Furthermore, adoptive transfer of
LLL12 treated myelin-specific CD4 T-cells into naïve recipient mice leads to a significant reduction in EAE severity
compared to control group, suggesting LLL12 analogs suppress the encephalitogenicity of myelin-specific CD4-T cells.
More importantly, EAE mice treated with LLL12 analogs in vivo demonstrate reduced disease severity compared to control
mice, suggesting LLL12 analog treatment in vivo suppresses EAE development. Together, our data suggest that these
lead compounds have great potential to serve as an innovative therapy for MS.

T.5. Clinical Significance of Intrathecal BAFF/APRIL Axis in MS
Akiko Takahashi1, Kaori Sakuishi2, Jun Shimizu2 and Shoji Tsuji2
1The University of Tokyo Hospital, Yokohama city, Kanagawa, Japan, 2University of Tokyo Hospital, Tokyo, Japan

B cell-activating factor (BAFF) and a proliferation-inducing ligands (APRIL) are TNF superfamily ligands involved in
differentiation and maturation of peripheral B cells. Both ligands can promote survival of autoreactive B cell clones and
have been associated with numerous autoimmune conditions. In fact, increased level of BAFF in blood has been
previously reported during MS relapse; however, its clinical significance remains controversial. We have explored clinical
features of relapsing-remitting MS patients, currently not on DMT, by focusing on the balance of CNS-produced
BAFF/APRIL at the time of their clinical relapse. We have found that the ratio of BAFF CFS-to-serum index against that of
APRIL (herein referred to as BAFF/APRIL index ratio) is indeed significantly elevated in patients with increased intrathecal
IgG production and oligoclonal band (OCB) presence. Furthermore, BAFF/APRIL index ratio is positively correlated with
CNS lesion numbers, but not with duration of the disease, nor severity of the attack, nor disease activity leading to the
attack, as represented by EDSS and prior annual relapse rate (ARR). Interestingly, patients with higher BAFF/APRIL index
ratio seem to experience more frequent relapses within the following year despite the treatment. Our study implies that
patients with activated B cell status during their attack, via BAFF skewed signaling pathway in CNS, may experience
difficulty in controlling disease activity. Although further study is required to determine whether our findings reflect a
particular phase or a distinctive subtype of this disease, BAFF/APRIL index ratio may be an effective marker for patients
benefitting from B cell-directed immunotherapy.

T.6. Regulation of Myeloid Cells Function by Nanoparticles
Igal Ifergan, Stephen Miller and Dan Xu
Northwestern University, Chicago, IL
Antigen-presenting cells (APCs) makeup a significant proportion of the cells found within lesions of multiple sclerosis (MS)
and its animal model, experimental autoimmune encephalomyelitis (EAE). These APCs have the ability to capture myelin
debris and to promote either an inflammatory response or a tolerogenic response from the effector lymphocytes. In MS
patients and EAE animals, APCs induce an inflammatory response.
Recently, the Miller laboratory showed that intravenous (i.v.) injection of myelin antigen-coupled nanoparticles (Ag-NPs)
made from the copolymers of lactic and glycolic acid (PLG) could prevent the onset of EAE and, more importantly,
attenuate active disease. Our goal was to understand by which mechanism these NPs modulate the immune response and
induce T cell tolerance.
We found that all CD11b+ myeloid cells are taken up NPs, as early as 30 minutes after i.v. injection, with mDCs and
inflammatory monocytes being the most efficient cells. Interestingly, microglia are unable to engulf NPs in vitro. Moreover,
immunofluorescence analysis shows that NPs accumulated at 3h in the spleen, but were largely undetectable 24h post-
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injection. After ingestion of NPs, myeloid cells decrease their expression level of costimulatory molecules CD80, CD86 and
CD40, as well as the cytokines IL-12, IL-23 and TNF. In addition, CD4+ T cells co-cultured in presence of APCs, which
have uptaken NPs, produce reduced levels of IL-17 and GM-CSF, and exhibit increased expression of TGF-beta, CTLA-4
and PD-1.
Collectively our data demonstrate that NPs are captured by APCs, which subsequently change their phenotype and
function to an immune regulatory profile.

T.7. Evidence of a Pathogenic Role of the Immune System in Huntington’s Disease
Marina von Essen1, Tua Vinther-Jensen2, Jørgen Nielsen2 and Finn Sellebjerg1
1Danish Multiple Sclerosis Center, 2100, Hovedstaden, Denmark, 2The Neurogenetics Clinic, Copenhagen, Hovedstaden,

Denmark
Huntington's disease (HD) is a progressive, neurodegenerative and autosomal dominant disorder caused by a CAG repeat
expansion in the huntingtin gene (htt), which leads to the expression of a mutated huntingtin protein (mHtt). Htt is
ubiquitously expressed in the central nervous system (CNS) and mHtt is hypothesized to contribute to disruption of
postsynaptic signaling, transcriptional regulation, and apoptosis induction leading to damage of the CNS. Htt is also
expressed in cells of the immune system, and it is currently debated whether a pathogenic immune response is implicated
in HD pathology. To investigate if the immune system plays a role in the pathogenesis of HD, we measured 30 cytokines in
the CSF of 38 htt gene expansion carriers, thereof 19 premanifest and 19 manifest, compared to 19 healthy non-carriers
(HC). Intriguingly, this analysis showed clear lymphocyte activity (e.g. decreased IL-7 and increased IL-17 and LT-a) in the
CSF of htt gene expansion carriers already at pre-manifest disease stages. Furthermore, we found that the htt gene
expansion carriers expressing at least one of the CSF neuroinflammatory biomarkers IgG, MMP-9, and CXCL13 were
associated with a highly inflammatory profile; the expression level of 13 of the 30 analyzed cytokines was increased in this
group as compared to non-inflammatory htt gene expansion carriers. Altogether, these observations demonstrate early
lymphocyte activity in htt gene expansion carriers and suggest that the immune system plays a pathogenic role in
Huntington's disease.

T.8. Deep Learning Predicts Gut Microbiota Associated with Untreated Multiple Sclerosis.
Qi Wu, Qin Wang, Catherine Dowling, Joel Begay, Yang Mao-Draayer and Ali Mirza
University of Michigan, Ann Arbor, MI
The gut microbiota influences its host's immune system, both systemically and in the CNS, and influences blood brain
barrier permeability and demyelination. Thus, it may be associated with Multiple Sclerosis (MS). Several studies have
found differential abundances of bacterial taxa among relapse-remitting MS (RRMS) patients. However, some of the
patients Have been treated and confound the analysis. Machine learning could be used to predict a microbiota associated
with MS as well as screen for biomarkers for MS. However, the nature of microbiota sequencing studies makes this
approach challenging; often the number of variables in each sample far exceeds the number of samples available, making
the most powerful deep machine learning algorithms, support vector machines (SVM) and artificial neural networks,
incompatible. Sparse SVM provides a solution to this problem by selecting only the most informative variables to use in its
algorithms; thus, it may also be used to screen for bacterial biomarkers. A Sparse SVM model was used to; (1) predict who
has MS, (2) find operational taxanomic units (OUTs) and subspecies bacterial markers for untreated RRMS patients. V4
regions of 16S rRNA reads of untreated MS patient gut microbiota samples were retrieved from two previous studies. A
Sparse SVM model was trained with gut bacterial OTUs or subspecies abundance profiles as input variables. The Sparse
SVM model screened for the most informative bacterial taxa whose abundance predicted patients who have RRMS with
the highest accuracy, above 90%. Some of the positively selected subspecies are known to regulate systemic immunity.
Ã‚Â
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T.9. Myelin-Specific CD8+ T cells Exacerbate CNS Autoimmunity and Increase Clinical Signs of Brain
Inflammation.
Catriona Wagner and Joan Goverman
University of Washington, Seattle, WA
Multiple sclerosis (MS) is a chronic, inflammatory, demyelinating disease of the central nervous system (CNS). Although
the pathogenic pathways of MS are not fully understood, myelin-specific CD4+ T cells are hypothesized to initiate disease.
However, substantial data from MS patients indicate that CD8+ T cells also contribute to MS pathogenesis. We
hypothesized that recruitment of myelin-specific CD8+ T cells to the site of inflammation initiated by CD4+ T cells will
influence disease. To test our hypothesis, we use a mouse model of MS, experimental autoimmune encephalomyelitis
(EAE) in which we initiate disease by adoptive transfer of CD4+ T cells specific for myelin oligodendrocyte glycoprotein
(MOG). To determine the influence of CD8+ T cells, we induced disease in TCR-transgenic mice that express a TCR
specific for a MHC class I-restricted epitope of myelin basic protein (MBP), or in wild-type mice that also received an
injection of naïve CD8+ T cells from the TCR-transgenic mouse. We found that the recruitment of the MBP-specific but not
control CD8+ T cells exacerbated EAE. Strikingly, MBP-specific CD8+ T cells increased symptoms associated with brain
inflammation. Increased disease severity was associated with a higher number of MOG-specific CD4+ T cells within the
brain and spinal cord. Furthermore, MBP-specific CD8+ T cells produced more TNFa and in the brain and spinal cord as
compared to WT CD8+ T cells. These data suggest that the interplay between CD4+ and CD8+ T cells specific for two
different myelin proteins is critical for determining the manifestation of CNS autoimmune disease.

T.10. In-depth Immunophenotyping of Newly Diagnosed Relapsing Remitting Multiple Sclerosis (RRMS) Patients
and Patients treated with Dimethyl Fumarate
Maryam Nakhaei-Nejad1, David Barilla1, Gregg Blevins1, Aaron Hirschfeld2 and Fabrizio Giuliani1
1University of Alberta, Edmonton, AB, Canada, 2BD Biosciences, Mississauga, ON, Canada

There is limited information about the subpopulation dynamics in multiple sclerosis (MS) patients. Our aim is to assess the
changes in peripheral immune responses of MS patients with and without treatments. We designed two multi-color panels
(14 and 17 surface markers) to analyse cell surface expression of 41 various leukocyte subpopulations including B cells,
monocytes, CD4+ and CD8+, NK cells and also dendritic cells by flow cytometry. To date, we have processed 12 healthy
controls (HC), 53 relapsing remitting patients (32 treated with dimethyl fumarate (MS-DMF), and 21 newly diagnosed
patients (MS-ND). In agreement with previous reports, MS-DMF had lower PBMC frequency than both HC and MS-ND (p
values ≤0.003). T cell % was significantly different in MS-ND comparing to MS-DMF group (67.1% vs. 48.1%; p value
0.0001). Surprisingly, we observed lower CD8% in all MS patients comparing to HC (23.2% vs 34.1%; P value 0.0004).
TCRγδ subpopulation was lower in the MS-DMF group vs. HC (1.28% vs. 3.2%; p value 0.0085). Also within CD4+
subpopulations, CD45RA- CD62L- was significantly lower in MS-DMF (6.6%) when compared to HC (17.0%) (P value
0.0001), Within B cell population, the B-cell subtype CD27+IgD- was 17.7% in HC, 7.9% in MS-DMF (P value 0.0017) and
16.1% in MS-ND (p value=NS versus HC or MS-DMF). The physiological importance of these observations are under
investigation. Our data will shed new light on the mechanisms of inflammatory events in MS and also help to identify and
predict patients' response to treatment.

Autoimmune rheumatologic diseases
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F.9. The Epigenetic Landscape of T Cell Subsets in SLE Identifies Known and Potential Novel Drivers of the
Autoimmune Response
Jozsef Karman, Brian Johnston, Sofija Miljovska, David Orlando, Eric Olson and Tracey Lodie
Syros Pharmaceuticals, Cambridge, MA
Super-enhancers (SEs) are large stretches of the genome characterized by permissive chromatin marks indicating active
transcription. SEs recruit clusters of transcriptional regulators and regulate expression of genes important determining cell
fate and immune cell functional state. We analyzed SEs from naïve, memory and regulatory CD4+ T cells purified from
peripheral blood of systemic lupus erythematosus (SLE) patients to identify key drivers of SLE pathogenesis. We used
chromatin immunoprecipitation sequencing to assess genome-wide regions enriched in histone H3K27 acetylation, a
marker of active enhancer regions. SE regions were computationally linked to specific genes and Ingenuity Pathway
Analysis was then used to map these into specific signaling pathways and identify upstream drivers of gene expression.
Additionally, differential SEs between SLE patients and matched healthy donor T cells were determined. This analysis
identified both known and unexpected novel differences in epigenetic landscape between SLE and healthy cells and
delineated how critical pathways in T cell biology are differentially regulated in SLE. Specifically, we found that all T cell
subpopulations in SLE display altered epigenetic programming at genes encoding key T cell effector molecules. Our data
also suggests that T cells in SLE may not rely on survival pathways typically utilized by T cells in the absence of
autoimmune disease (e.g. IL-7) and identifies key upstream transcription regulators in disease. Epigenetic profiling also
confirms a deficiency in regulatory T cell function in SLE (e.g. loss of SE at CTLA4 in SLE). We are in the process of
validating putative targets derived from this analysis.

F.10. Distinct Single Cell Gene Expression Signatures of Monocyte Subsets Differentiate Between TNF-Alpha
Inhibitor Treatment Response Groups in Rheumatoid Arthritis
Theresa Wampler Muskardin1, Wei Fan2, Zhongbo Jin3, Mark Jensen1, Jessica Dorschner1, Yogita Ghodke-Puranik1,
Betty Ann Dicke5, Mayo Clinic Inflammatory Arthritis Clinic Group1, Timothy Niewold4 and Danielle Vsetecka1
1Mayo Clinic, Rochester, MN, 2Ren Ji Hospital, Shanghai Jiao Tong University, Shanghai, Shanghai, China (People's

Republic), 3University of Florida, Gainesville, FL
Work from our group demonstrated that pre-treatment serum type I IFN-β/α ratio>1.3 predicts non-response to anti-TNFα
therapy (TNFi) in RA patients. Mechanisms that underlie the IFN-β/α ratio that predicts response are unknown. Effects of
IFN on uncommon cell populations may be masked in whole blood or mixed cell populations. We used single cell analysis
to investigate whether monocyte gene expression differs significantly between RA patients according to their pre-TNFi
serum IFN-β/α ratio. Single classical (CL) and non-classical (NC) blood-derived monocytes were isolated from seropositive
RA subjects prior to biologic therapy. Subjects were grouped by pre-TNFi serum IFN-β/α ratio: IFN-β/α>1.3(n=6) and IFNβ/αJAK1,IL1A,TLR2,CD32A,CD36, CXCR3,IL8,IRAK1, and TYK2 expression were retained in the mixed monocyte gene
expression model for differentiating between groups. JAK1 and IL1A were also retained in the models from monocyte
subsets. TLR9,STAT1, and FCER were retained in the CL model. STAT2 and IFI27 were retained in the NC model.
Regression models from the monocyte subsets provided increased discriminatory potential in comparison to the mixed
monocyte model. Within-cell co-expression patterns demonstrate biological differences in monocyte subsets of RA patients
with an IFN-β/α>1.3, the ratio of type I IFNs which predicts non-response to TNFi.When monocyte subsets were analyzed
separately, differentiation by gene expression was strongest and distinct expression signatures were identified, suggesting
that further study of monocyte subsets will illuminate molecular differences that determine treatment response to TNFi in
RA.

F.11. Rs9268832 Risk Allele Enhances Antigen Presentation and Autoantibody Production in Systemic Lupus
Erythematosus
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Quan-Zhen Li1, Jinli Liu2, Honglin Zhu3, Indu Raman1, Mei Yan1, Tao Chen1, Chengsong Zhu1, Xiangdong Fang4 and
Xiaoxia Zuo3
1University of Texas Southwestern Medical Center, Dallas, TX, 2Wenzhou, Zhejiang, China (People's Republic), 3Xiangya

Hospital, Central South University, Changsha, Hunan, China (People's Republic), 4Beijing Institute of Genome, Beijing,
China (People's Republic)
SNP rs9268832 (C>T variation) is located in HLA-DR locus and has been associated with higher risk of SLE and other
autoimmune diseases. In this study, the association between the alleles of rs9268832 and the expression of antigen
presentation genes as well as the levels of autoantibodies was accessed in a cohort of SLE patients and normal controls
(NC). The frequency of T allele is significantly higher in SLE than NC (Odd=1.7, p=0.0003). SLE patients carrying TT allele
of rs9268832 exhibited significantly higher DRB1 and DRB5 genes expression compared with CC allele carriers (p < 0.01).
The SLE patients carrying TT allele also showed a dramatic hypomethylation on DRB1 and DRB5 genes compare with CC
individuals. Autoantibody profiling revealed that the anti-DNA autoantibodies (anti-dsDNA, anti-ssDNA, anti-Chromatin,
anti-nucleosome) were significantly higher in TT allele SLE patients compared with CC or CT allele SLEs (p < 0.05). The
DNA fragment containing TT allele from SLE showed more than 2 times higher enhancer activity than the CC allele
fragment by a luciferase activation assay. We further confirmed that the TT allele DNA fragment exhibited higher binding
activity with transcription factor GABPα by gel electrophoresis mobility shift assay (EMSA). In conclusion, the rs9268832 is
a potential functional variant which may enhance the expression of antigen presenting genes HLA-DRB1 and DRB5 by
modulating the binding activity with transcription factor GABPα. The hyper expression of the antigen presenting genes
could be associated with initial breach in immune tolerance to self-antigens in the risk population.

F.12. Increased Levels of Sputum Antibodies to a Subset of Citrullinated Peptide Antigens Correlate with Sputum
Neutrophil Extracellular Trap Levels in Subjects At-Risk for Future RA
Kristen Demoruelle1, Monica Purmalek2, Nickie Seto2, Emily Bowers1, Jill Norris3, Michael Holers1, William Robinson4,
Mariana Kaplan2 and Kevin Deane1
1University of Colorado, Aurora, CO, 2National Institutes of Health, Bethesda, MD, 3Colorado School of Public Health,

Aurora, CO, 4Stanford University; VA Palo Alto Health Care System, Stanford, CA
Background: Our previous studies have identified anti-citrullinated protein/peptide antibodies (ACPA) generated in the
lung in individuals with established RA and individiuals who are at-risk for RA suggesting that the lung could be a site of
initiation of RA-related autoimmunity. Neutrophil extracellular trap (NET) formation is one potential mechanism that could
trigger ACPAs because NETs externalize citrullinated proteins and release peptidylarginine deiminase. Herein, we
explored associations between NETs and individual ACPAs in the lungs from subjects At-Risk for RA.
Methods: We studied 24 subjects At-Risk for future RA based on familial or serologic risk factors. Blood and induced
sputum were tested for ACPAs using a bead-based array with 29 individual citrullinated proteins/peptides. Levels of NET
complexes were measured by a DNA-myeloperoxidase (MPO) and DNA-neutrophil elastase (NE) sandwich ELISA. Using
Bonferonni's correction, results were significant if p < 0.002 for DNA-MPO and DNA-NE.
Results: In At-Risk subjecs, increasing sputum NET levels significantly correlated with 27/29 ACPA levels. The strongest
associations (p≤0.001) were cit-H2A/a21-20, cit-vimentin58-77cyclic, cit-alpha-enolase5-21, cit-fibrinogen27-43, citfibrinogen211-230cyclic, cit-fibrinogen616-635cyclic, cit-fibrinogenB54-72, and cit-apolipoprotein E277-269cyclic. No significant
correlation was seen between NET and individual ACPA levels in the blood.

Conclusions: In subjects At-Risk for RA, we identified a strong correlation between levels of sputum NET complexes and
multiple ACPAs. Importantly, these associations were not present in serum. Therefore, these findings suggest that NET
formation in the lung may be associated with the local mucosal production of multiple ACPA reactivities. Additional studies
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are needed to determine if NET-associated cit-proteins are an initial trigger or a self-perpetuating stimulus of sputum
ACPA generation.

F.13. In active Juvenile Idiopathic Arthritis, the Synovial Microenvironment May Shape a Discordant
Transcriptome Profile in Pathogenic Immune Subsets from a Common Precursor
Jing Yao Leong1, Pavanish Kumar1, Phyllis Chen1, Joo Guan Yeo1, Camillus Chua1, Suzan Saidin1, Justin Tan2,
Thaschawee Arkachaisri25, Alessandro Consolaro3,4, Marco Gattorno4, Alberto Martini3,4 and Salvatore Albani2
1SingHealth Translational Immunology and Inflammation Centre, Singapore, Singapore, 2KK Women’s and Children’s

Hospital, Singapore, N/A, Singapore, 3University of Genoa, Genova, Italy, 4IRCCS Istituto Giannina Gaslini, Genoa, Italy,
Genoa, Italy
We have previously identified T cell subsets in both Teff (CPLs) and Treg (iaTreg) compartments that are HLA-DR
positive, antigen experienced, pro-inflammatory, correlating with disease activity and sharing strong TCR oligoclonality with
synovial T cells. Their phenotype and association with clinical fate inspired out current hypothesis that these functionally
discordant cells may originate from a common precursor. Next generation RNA sequencing was performed on sorted
CPLs (CD3+ CD4+ CD14- HLADR+ CD25/CD127 Teff gate) and iaTregs (CD3+ CD4+ CD14- CD25hi CD127lo Treg gate)
from 8 active disease JIA patients. Comparative analysis between CPLs vs iaTreg and that of the common pool of Teff vs
Treg, indicate a dramatic reduction from 916 to only 143 unique gene regulation despite functional lineage differences,
suggesting strong microenvironment influences. TCR sequence oligoclonality in CPLs/iaTregs versus that of the common
Teff/Treg pool reinforce the possibility of a common precursor. Deep immuno-phenotyping revealed commonality in the
dysregulation exhibited in both CPLs and iaTreg, notably perturbations in TCR/PD1 signalling and IFN-g pathways. The
retention of 143 conserved differentially regulated genes (immune response, apoptosis, intracellular signalling and
metabolic processes) between CPLs and iaTregs provide insights to the pathways pertinent to pathogenesis and may
identify targets of therapeutic value. Intriguingly, as both subsets transit in the inflamed synovium, these data underscore a
potential role of the microenvironment in shaping two functionally dichotomic populations from a common precursor.

F.14. The Effect of Functional Human TLR8 on Autoimmunity and Renal Inflammation in Systemic Lupus
Erythematosus
Naomi Maria, Megan Woods, Shani Martinez, Weiqing Huang and Anne Davidson
The Feinstein Institute for Medical Research, Manhasset, NY
Objective: Lupus nephritis (LN) causes significant morbidity and mortality in patients with systemic lupus erythematosus
(SLE). Using a systems biology approach we found that renal macrophage functional pathways, linking phagocytosis with
activation of TLR pathways, are shared between mice and humans with LN. Surprisingly, we observed overexpression of
TLR8, but not other endosomal TLRs, in resident renal macrophages from nephritic mice as well as in human LN kidneys.
Our goal was to evaluate the effect of functional human TLR8 (huTLR8) on autoimmunity and renal inflammation.
Methods: Because mouse TLR8 does not recognize ssRNA, NZW/B6.Yaa mice expressing huTLR8 as a BAC transgene
(huTR8tg) were generated and followed clinically. huTLR8 mRNA was confirmed by qPCR. 24-week-old male mice were
administered TL-506 (TLR8-agonist) subcutaneously for 4weeks and spleens and kidneys were harvested for analysis
after 8weeks. Mitochondrial respiration of TLR8-stimulated bone marrow-derived macrophages (BMDMs) was assessed
using the Seahorse XF Analyzer.
Results: A single copy of huTLR8 in NZW/B6.Yaa mice did not exacerbate/accelerate disease however TLR8-agonist
administration appeared to enhance germinal center formation and plasma cell generation in male huTLR8tg mice. TL-
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506-stimulated BMDMs from huTLR8tg mice had a significant decrease in mitochondrial respiration and increased
glycolysis compared to wt BMDMs.
Conclusions: One copy of huTLR8 does not initiate/exacerbate lupus in NZW/B6.Yaa mice. We are now following lupus
mice with 2 copies of huTLR8 to determine effects on lupus phenotype. Further elucidating how TLR8 influences
macrophage metabolism and phenotype will improve our understanding of the role of this TLR in inflammation and
autoimmunity.

F.15. A Dual Immune Regulatory Mechanism is Associated with Quiescent Disease in Juvenile Systemic Lupus
Erythematosus
Jing Yao Leong1, Thaschawee Arkachaisri2, Xuesi Sim3, Justin Tan2, Lena Das2, Loshinidevi D/O Thana Bathi1, Phyllis
Chen1, Salvatore Albani1 and Joo Guan Yeo1
1SingHealth Translational Immunology and Inflammation Centre, Singapore, Singapore, 2KK Women’s and Children’s

Hospital, Singapore, Singapore, 3Singapore Polytechnic, Singapore, Singapore,
Introduction:
Systemic Lupus Erythematosus (SLE) is a multi-factorial autoimmune disease and the conventional investigative approach
involving one cell type at a time is inadequate for its study. The ability to interrogate different immune cell types
simultaneously is a critical unmet need. We hypothesise that abnormalities within the immune-regulatory mechanism
contributes to lupus pathogenesis. To address such unmet needs and hypotheses, we employed a multi-dimensional
approach using mass cytometry to study the immunome of juvenile SLE (jSLE) patients.
Methods:
Peripheral blood mononuclear cells from 12 jSLE patients stratified clinically into active and inactive disease, were
interrogated with mass cytometry and subsequent analysis done using an unbiased, unsupervised machine learning
approach with dimensional reductions followed by automated cell classification, clustering and visualisation.
Results:
A statistically significant enrichment of T and B regulatory cells with high CXCR5 expression were found in inactive jSLE
patients. CXCR5 is important as it can direct these regulatory cells to the lymph node germinal centre, a critical lupus
related microenvironment. Secondly, distinct B cell differences exist with an absence of the IL10 secreting B regulatory
cells and a lower expression of CD32B (an inhibitory immune receptor) associated with active disease.
Conclusion:
A dual regulatory mechanism, involving both the T and B regulatory cells, is significantly associated with lupus inactivity. In
addition, dichotomisation of the B cells into two distinct signatures with the different disease states were also found,
underpinning its potential for its utilisation as a predictor of clinical fate or future therapeutic target.

F.16. Sequencing the Plasmablast Antibody Repertoire at Serial Time Points Reveals Affinity Maturation that
Drives Epitope Spreading in Rheumatoid Arthritis
Serra Elliott, Sarah Kongpachith, Nithya Lingampalli, Lisa Blum, Julia Adamska and William Robinson
Stanford University; VA Palo Alto Health Care System, Stanford, CA
Rheumatoid arthritis (RA) is characterized by autoantibodies targeting citrullinated antigens, nevertheless the precise
specificity and functional properties of anti-citrullinated protein antibodies (ACPAs) remain poorly understood. We
sequenced the blood plasmablast antibody repertoire at serial time points to characterize the affinity maturation of key
ACPA and gain insight into pathogenic mechanisms underlying RA. To profile the autoantibody repertoire, we used a cell
barcoding technology that enables sequencing of the full-length, paired heavy and light chain genes expressed by
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individual B cells. This enables direct linkage of sequence information with antibody specificity through recombinant
expression. We sorted and sequenced plasmablasts from peripheral blood sampled at up to four time points from eight
individuals with established RA and used a citrullinated peptide-based sort reagent to isolate plasmablasts expressing
ACPA. Bioinformatics analysis identified clonal lineages that persisted across serial time points, some of which share
similar CDR3 sequences across patients, and characterized their expansion and contraction. Recombinant antibodies
representative of the plasmablast clonal families were expressed and characterized using in vitro assays to define their
antigen targets and compare immune complex stimulation of TNF production from macrophages. Certain clonal family
members from later time points possessed higher levels of somatic hypermutation and demonstrated binding to an
expanded set of antigen targets as compared to earlier family members. Our work provides evidence that affinity
maturation of ACPA-encoding B cell lineages drives epitope spreading in individuals with established RA.

F.17. Local Administration of Anti-High Mobility Group Box 1 Attenuates Dry eyes in a Mouse Model of Sjögren’s
Syndrome
Mee Kum Kim, Hyun Jeong Jeong, Jin Suk Ryu, Yu Jeong Kim, Joo Youn Oh and Won Ryang Wee
Seoul National University Hospital, Seoul, Republic of Korea
Purpose: Extracellular high mobility group box 1 (HMGB1) acts as a damage associated molecular pattern (DAMP)
molecule, which may be involved in the pathogenesis of Sjögren syndrome. Therefore, we aimed to investigate effect of
subconjunctival administration of anti-HMGB1 on dry eyes in a mouse model of Sjögren's syndrome.
Methods: 0.02 to 2 μg of anti-HMGB1 antibodies or PBS were injected subconjunctivally into 10-week-old NOD.B10.H2b
mice twice a week for 2 weeks. Tear volume and corneal staining scores were measured after treatment. Goblet cell
density was counted in PAS stained forniceal conjunctiva and inflammatory foci score was measured in extraorbital glands.
The changes of BrdU+ cells, IL17-, IL10- or IFNγ-secreting cells, functional B cells, and IL-22 secreting innate lymphoid
cells (ILCs) were evaluated in cervical lymph nodes. The level of IL-22 was measured in intraorbital glands.
Results: Injection of 2 μg anti-HMGB1 attenuated corneal epithelial erosions and increased tear secretion and goblet cell
density. However, the inflammatory foci score, and the number of BrdU+ T or B cells, IL-17-, IL-10-, IFNγ-secreting cells,
and functional B cells were not changed. On the other hands, the percentages of IL-22 secreting ILCs was significantly
increased in draining lymph nodes and the expression of IL-22 was significantly increased in intraorbital glands with 2 μg of
anti-HMGB1 administration.
Conclusion: This study suggests that subconjunctival administration of anti-HMGB1 attenuate clinical manifestations of
dry eye by increasing IL-22-secreting ILCs, rather than modulating B or plasma cells, in a mouse model of Sjögren's
syndrome.

F.18. Multi Dimensional Analysis of Immune Cells in Systemic Sclerosis Reveals Altered Frequencies and
Function of MAIT Cells
Pavanish Kumar1, Suzan Saidin1, Ahmad Lajam1, Salvatore Albani1, Andrea Low2 and Bhairav Paleja1
1SingHealth Translational Immunology and Inflammation Centre, Singapore, Singapore, Singapore, 2Singapore General

Hospital, Singapore, Singapore
Systemic sclerosis (SSc) is an autoimmune disease characterised by excessive fibrosis of skin and internal organs, and
vascular dysfunction. Association of T and B cell subsets have been reported in SSc, however there is a lack of systematic
study of immune cells in this disease. Mucosal associated invariant T(MAIT) cells represent a novel class of innate like
lymphocytes shown to be important in anti bacterial immunity. Recent reports have also highlighted the role of MAIT cells
in autoimmune diseases. Here we report high dimensional mass cytometry based analysis of immune cells from peripheral
blood of SSc patients. Mononuclear cells from blood of 10 diffused SSc (DcSSc), 10 limited SSc (LcSSc) and 10 healthy
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controls were analysed by mass cytometry using a 36 marker panel. Unsupervised clustering analysis was performed
using Accense, to identify differentially expressed cell clusters in patients with systemic sclerosis. Clusters representing
CD8+ T cells expressing TCR Valpha7.2 showed altered frequencies in patients. Particularly, T cells coexpressing TCR
Valpha7.2 and CD161, representing MAIT cells, were significantly decreased in peripheral blood of patients with DcSSc
(median=1.480%, p=0.0003) and LcSSc (median=1.2%, p=0.0047) as compared to healthy controls (median=9.245%).
Upon activation, MAIT cells from patients showed reduced IFN-gamma and TNF-alpha production.
Our high-dimensional mass cytometry analysis reveals altered frequencies and function of MAIT cells in peripheral blood
of SSc patients. This may be due to recruitment of MAIT cells to tissues or death mediated by chronic stimulation through
possible microbial or yet undiscovered ligands.

T.11. CD11b Activation Protects Against Lupus Nephritis by Suppressing TLR-dependent IFN Responses
Samia Khan1, Mohd. Hafeez Faridi1, Wenpu Trim2, HaWon Lee1, Mehmet Altintas1, Mariana Kaplan2 and Vineet Gupta1
1Rush University Medical Center, Chicago, IL, 2National Institutes of Health, Bethesda, MD

Elevated serum level of IFN I is a heritable risk factor for systemic lupus erythematosus (SLE) and play a pathogenic role.
If single-nucleotide polymorphisms (SNPs) in the ITGAM gene (coding for CD11b) are linked to high IFN I and whether
CD11b activation could be a therapeutic strategy is studied here. We measured serum IFN I activity in 171 SLE patients
and determined their ITGAM genotype to test for a direct link between ITGAM SNPs and the IFN I pathway. We show that
three ITGAM SNPs significantly associate with elevated levels of IFN I in SLE. We tested whether partial CD11b activation
with small molecule agonist, leukadherin-1 (LA1), reduces IFN I responses and determined the underlying mechanistic
pathways. To test the efficacy of LA1 in vivo, we used the MRL/lpr mice that develop IFN I-dependent multi-organ
pathology with renal injury. LA1-treated mice had reduced proteinuria, IgG renal immune complex deposition, and
glomerular damage as compared to vehicle-treated controls. CD11b activation reduced TLR-dependent pro-inflammatory
signaling in leukocytes and suppressed IFN I signaling, via an AKT-FOXO3-IRF7 pathway. TLR-stimulated macrophages
from CD11b SNP carriers showed increased basal expression of IRF7 and IFNB and increased nuclear exclusion of
FOXO3, which was suppressed by LA1. LA1 suppresses TLR-stimulated overproduction of cytokines in vivo, which have
been directly linked to exacerbation of SLE. These findings suggest that pharmacological CD11b activation is a potential
novel therapeutic target in SLE, particularly in patients identified as carriers of specific genetic polymorphisms.

T.12. Variability in ICAP (International Consensus on ANA Patterns) Pattern Reporting in Testing for Antinuclear
Antibodies (ANA) by Indirect Immunofluorescence Assay (IFA)
Stanley Naides1, Jonathan Genzen2, Gyorgy Abel3, Mu Shan4, Christine Bashleben4 and Mohammad Qasim Ansari5
1Quest Diagnostics, San Juan Capistrano, CA, 2University of Utah / ARUP, Salt Lake City, UT, 3Lahey Clinic Burlington,

Burlington, MA, 4College of American Pathologists, Northfield, IL, 5Cleveland Clinic, Cleveland, OH
ANA IFA pattern may guide clinical evaluation by directing specific antibody testing. ICAP has defined consensus ANA IFA
patterns and the level of competency required to identify and interpret them. Laboratories participating in CAP proficiency
testing for ANA in 2016 were queried to identify current practices in this interpretation and reporting. Of 638 performing
ANA by IFA and reporting a pattern, nearly 100% reported nucleolar, 99% homogeneous and speckled, and 96%
centromere, all competent-level ICAP patterns. Only 42% reported nuclear dots (competent-level). 53% reporting nucleolar
pattern further described expert-level subpatterns. Of 519 reporting speckled patterns, only 29% reported dense fine
speckles, a competent-level pattern reportedly found in normals. "Other" speckled was reported by 44%. 4% did not report
speckled pattern at all. Of those reporting nuclear dots, 86% differentiated many nuclear dots and 84% few nuclear dots.
Nuclear envelope (expert-level) was reported by 18%. Competent-level cytoplasmic patterns were reported: golgi 69%,
mitochondrial 65%, speckles 30%, 17% rods and rings, reticular 12% and polar 10%. Expert-level cytoplasmic patterns
were reported: spindle apparatus 59%, centriole 55%, mid body 45%, and lysosomal 32%. Only 54% used an internal
fluorescence intensity standard. Pattern reporting practice is variable. Cytoplasmic pattern reporting is limited, possibly
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reflecting a lack of consensus that cytoplasmic patterns should be reported in an "antinuclear" antibody test. Failure to use
an internal fluorescence intensity standard by nearly half of the laboratories may increase inter-assay and inter-observer
variation in the threshold for staining positivity and in titer determination.

T.13. Characterizing the Plasmablast Antibody Repertoire in Patients with AIRE Deficiency
Julia Adamska1, Justin Jarrell1, Muthulekha Swamydas2, Michail Lionakis2 and William Robinson1
1Stanford University; VA Palo Alto Health Care System, Stanford, CA, 2National Institutes of Health, Bethesda, MD

Autoimmune polyendocrinopathy candidiasis ectodermal dystrophy (APECED) is a monogenic autoimmune disease
caused by mutations in AIRE, a transcription factor necessary for central tolerance through the expression of tissue
specific antigens in the thymus. APECED patients are known to produce high-affinity neutralizing autoantibodies against a
pool of shared auto-antigens that may contribute to some of the hallmark clinical features of the disorder, along with
additional private autoantibodies that may reflect patient-specific disease manifestations. To further characterize the
impact of AIRE deficiency on the B cell response, we used a cell barcoding technology to sequence the paired heavy and
light chains of individual plasmablasts derived from the blood of APECED patients. Through bioinformatic analysis of the
sequence datasets, we identified clonally expanded lineages of affinity-matured plasmablasts, which we hypothesize to
play a role in disease pathogenesis. To elucidate the roles of their encoded antibodies, we recombinantly expressed
representatives from select highly-mutated clonal families. We are characterizing the binding properties of these antibodies
using human cytokine and protein arrays, as well as evaluating their functional properties through in vitro immune cell
assays. Our approach will allow us to gain further insight into the immune dysregulation that arises from AIRE deficiency
and the pathogenic mechanisms that underlie APECED.

T.14. Shared and Endorgan Specific Transcriptional Networks in Skin versus Kidney Biopsies in Systemic Lupus
Celine Berthier1, Jasmine Stannard1, Emily M Myers1, Rajaie Namas1, Lori Lowe1, Tamra Reed1, Anne Davidson2,
Matthias Kretzler1 and J. Michelle Kahlenberg1
1University of Michigan, Ann Arbor, MI, 2The Feinstein Institute for Medical Research, Manhasset, NY

Skin rash can often herald the onset of a systemic disease flare in systemic lupus. The subtype of skin lesion may confer a
differential risk of renal involvement. We hypothesized that renal flares may exhibit crosstalk between skin and kidneys and
that similar molecular mechanisms may underlie skin and renal disease. We used systems biology approaches to integrate
the regulatory events occurring in subacute cutaneous lupus erythematosus (sCLE, n=43) and discoid lupus
erythematosus (DLE, n=47) and compared with those in the ERCB lupus nephritis (LN) class II+IV cohort (n=22). Shared
transcriptional networks in SLE skin lesions versus LN kidney biopsies reflect similar pathway regulation (p value below
0.05) including complement, B-cells, dendritic cells (DCs), IL4, IL8, and inflammasome signaling pathways. IL-12 signaling
and production in macrophages, IL-3, IL-15 signaling pathways were regulated only in LN glomeruli and sCLE rashes,
while there were metabolic pathways unique to DLE. CCL21 mRNA expression was specifically up-regulated in sCLE and
LN tubulointerstitium and correlated with eGFR, which suggests it may play a role in cutaneous and renal lupus
pathogenesis. SCLE, which is associated with a higher risk of systemic disease involvement compared with DLE, shares
overlapping gene regulation with lupus nephritis. Dendritic cell pathways and associated upregulation of the CCR7 ligand
CCL21, that is involved in recruitment of immune effector cells, may serve as a marker for sCLE patients at risk for
LN. These data thus identify potentially important molecular targets for novel therapies in cutaneous and renal lupus.

T.15. A Role for IFNB in Systemic Lupus Erythematosus (SLE) Is Predicted by Analysis of Gene Expression Data
Sets
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Michelle Catalina, Prathyusha Bachali, Sushma Madamanchi, Amrie Grammer and Peter Lipsky
AMPEL BioSolutions, LLC, Charlottesville, VA
SLE patients overexpress interferon signature genes (ISG), but the major interferon (IFN) involved in lupus pathogenesis
remains uncertain. To address this issue, Gene Set Variation Analysis (GSVA) was carried out on hundreds of SLE and
control microarrays from B cell, T cell, myeloid cell, PBMC, WB, kidney, skin and synovium. The GSVA reference datasets
used were the three previously reported IFN-Modules (IFN-M, Chiche, 2014) and microarray data from in vitro treatment of
healthy human PBMC with IFNA2, IFNB1, IFNW, IFNG, IL12 and TNF (Waddel, 2010). GSVA using the in vitro PBMC
data showed similar or better separation of SLE patients from controls than the IFN-M, and additionally identified patients
with TNF and IL12 signatures lacking IFN signatures. Z score calculations to determine the most likely upstream regulator
predicted IFNB1 and IFNW as the major IFNs inducing the IGS for all SLE tissues. Confirmation of the strong IFNB1 signal
was carried out using published microarray data of the IFNB1 signature in Multiple Sclerosis (MS) Patients (MS IFNB1;
Nickles, 2013). The MS IFNB1 had superior overlap to SLE datasets compared to both IFN-M and the in vitro PBMC IFN
Signature. Z score calculations using the MS IFNB1 signature showed high Z scores for all active SLE cells and
tissues. The data indicate that IFNB and IFNW are the most likely IFN family member upstream regulators accounting for
the ISG in active SLE cells and tissues and suggest that IFNB1 and IFNW may represent novel therapeutic interventions
for SLE.

T.16. Ultrasensitive Assays to Measure Saliva and Plasma Cytokines in Primary Sjögren’s Syndrome and Sicca
Control Donors - Association of Cytokines with Clinical Traits
Angus MacDonald1, Tanushree Samanta1, Kathy Sivilis2, Kiely Grundahl2, Darise Farris2, Jennifer Kelly2, Ching-Yun
Veavi Chang1, Sean Sissons1, Josh Poorbaugh1, Karen Cox1 and Robert Benschop1
1Eli Lilly & Co., Indianapolis, IN, 2Oklahoma Medical Research Foundation, Oklahoma City, OK

Primary Sjögrens’ syndrome (pSS) is a chronic autoimmune disease characterized by inflammation and loss of secretory
function of the exocrine glands.Both presence of Th17cells in salivary glands as well as elevated levels circulating IL-17
have been reported, indicating the involvement of this cell population in pSS.Although Tcells predominate in early
lesions,B cells predominate later.Chronic Bcell activation plays an important role in the pathogenesis of pSS and leads to
increased risk of lymphoma.Overexpression of BAFF on one hand and IL-21 on the other hand are thought to be critically
involved in the enhanced plasmacell formation in pSS patients.
Therefore in this study we measured BAFF,IL-21 and IL-17A both in proximal (saliva) and peripheral (plasma)
biofluids.Existing assays for these cytokines were not sensitive enough for saliva.We used novel ultrasensitive platforms to
measure these cytokines in order to investigate the role of these biomarkers associated with these Bcell and Th17cell
pathways in pSS and sicca patients.All cytokine assays were validated for sensitivity and specificity in their respective
matrices.Saliva cytokine levels were normalized to flow rates.SalivaBAFF and plasmaIL-21 levels were significantly
elevated in pSS vs. sicca patients. Plasma and saliva BAFF were significantly elevated in pSS patients who tested positive
vs.negative for impaired salivary flow and lymphocytic infiltrates in salivary gland biopsies.PlasmaIL-17A was significantly
higher in pSS patients positive versus negative for dry mouth and salivary gland lymphocytic infiltration.Cytokines in saliva
and plasma were measurable at single femtogram concentrations offering hitherto unattainable detection
sensitivities,particularly in saliva,enabling testing of patient stratification strategies in clinical trials.

T.17. The paracaspase MALT1 plays a Central Role in the Pathogenesis of Rheumatoid Arthritis
Elisabeth Gilis, Jens Staal, Rudi Beyaert and Dirk Elewaut
VIB (the Flanders Institute for Biotechnology) and Ghent University, Gent, Belgium
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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-positive 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.

T.18. Identification and Functional Characterization of T cell Reactive to Citrullinated Tenascin-C in HLADRB1*0401-Positive Rheumatoid Arthritis Patients
Jing Song, Cliff Rims, David Arribas-Layton, Eddie James and Jane Buckner
Benaroya Research Institute at Virginia Mason, Seattle, WA
Anti-citrullinated protein antibodies (ACPAs) are a hallmark of rheumatoid arthritis (RA) and target a number of synovial
and inflammation associated proteins. Antibodies against Tenascin-C, an extracellular matrix protein, have been observed
in ACPA+ RA patients and a citrullinated peptide was recently identified as their major target. Our aim was to determine
whether T cell responses against cit-tenascin-C are present in subjects with RA. We utilized an algorithm to predict 64
possible HLA-DRB1*0401 restricted epitopes within tenascin-C based on its binding motif. These peptides were tested in a
binding assay, identifying 10 citrullinated peptides that bound with moderate to high affinity. We next performed in vitro
assays, expanding PBMC obtained from HLA-DRB1*0401+ patients and staining with HLA class II tetramers, confirming 6
of these peptides as immunogenic. We utilized tetramers to directly stain cit-tenascin-C specific T cells and observed that
tenascin-C specific cells were readily visualized in the peripheral blood of HLA-DR*0401+ patients. To further investigate
the specificity of tenascin-C specific T cells, we isolated a T cell clone from an RA patient using ex vivo single cell sorting.
The expanded clone remained tetramer positive and proliferated in response to a citrullinated tenascin-C peptide (10121026 modified at amino acids 1014 and 1016). These results demonstrate that T cells that recognize citrullinated tenascinC peptides are present in HLA–DRB1*0401+ RA patients. We expect that further characterization of cit-tenascin-C specific
T cells will indicate unique functional characteristics and others that are shared by T cells that recognize conventional RA
autoantigens

T.19. Gut-derived TNF as Risk Factor for the Development of Sacroiliac Inflammation
Karlijn Debusschere1, Heleen Cypers1, Peggy Jacques1, Filip Van den Bosch13, Donald Souza2, Maryanne Brown2,
Devan Dove2, Gerald Nabozny2, Alexander Klimowicz2 and Dirk Elewaut1
1VIB (the Flanders Institute for Biotechnology) and Ghent University, Gent, Belgium, 2Boehringer Ingelheim, Ridgefield,

CT,
An intruiging 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
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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.

T.20. Myositis from Mouse to Man: New Insight from a Unique Experimental Paradigm
Olivier Boyer1, Gwladys Bourdenet1, Claire Briet2, Laurent Drouot1, Fabienne Jouen1, Jérémie Martinet1 and Christian
Boitard3
1Inserm U1234, Rouen, France, 2Inserm U1016, Paris, France, 3Inserm U1016, Rouen, France

Myositides are characterized by muscle weakness, leading to bedridden state and possibly death. Pathophysiological
studies and therapeutic advances have been hampered by the lack of appropriate mouse models. We report the first
model of spontaneous autoimmune myositis not requiring active immunization.
Disease clinical evolution in both Icos-/- and Icosl-/- NOD mice was attested by significantly decreased muscle grip strength
and locomotor disability (impaired cadence and print area). Pathological analysis revealed the presence of necrotic
myofibers and important inflammatory infiltrates (CD4+ T cells, macrophages). Muscle lesions were objectifiable using
small animal MRI, correlated with histopathology and regressed under steroid therapy. CD4+ T cells were Th1 biased.
Myositis developed in CD8- but not CD4-deficient mice. Disease was conferred to NOD.scid recipients by Icosl-/- CD4+ T
cell adoptive transfer. Promoting in vivo activated CD4+ effector T cells, administration of IL-2/anti-IL2 complexes
exacerbated myopathy. Serum proteomic analysis revealed five potential autoantibody targets, among two were overexpressed in diseased muscle. Searching for corresponding auto-antibodies in patients, we developed a ALBIA
(Luminex™ immunoassay) using human ortholog proteins. One of them revealed positivity in a minority of individuals from
a ~700 patients cohort.
These results establish the Icos-/- and Icosl-/- NOD mice as a unique paradigm of myositis, useful for pathophysiological
and therapeutic research. It justifies performing MRI-guided muscle biopsy in patients. Further analyses will determine if it
allowed to discover a new myositis-specific autoantibody.

T.21. B cell Specific TLR9 Modulates Disease in Murine Lupus
Jeremy Tilstra1, Shinu John2, Brady Marburger1, Sheldon Bastacky1, Kevin Nickerson1 and Mark Shlomchik1
1University of Pittsburgh, Pittsburgh, PA, 2Moderna Therapeutics, Cambridge, MA

The importance of Toll-like receptor (TLR) signaling in lupus is well documented. Despite being a "pro-inflammatory" innate
immune receptor, TLR9 deficiency in lupus prone mice exacerbates clinical manifestations including reduced lifespan and
more severe nephritis, despite lacking anti-nucleosome (anti-DNA) antibodies; while TLR7 deficiency dominantly
ameliorates disease.
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The mechanisms by which TLR9 suppresses rather than promotes autoimmunity are unclear. We hypothesized that TLR9
has cell-specific functions. Thus, we created two novel murine strains: a conditional TLR9 knock-out (Tlr9flox)and a
conditional TLR9 overexpression allele (rosa26-flox-stop-Tlr9). Both were crossed onto lupus prone backgrounds with a B
cell specific (CD19) Cre allele, given the importance of TLR signaling in B cells in lupus, then aged and analyzed for
clinical manifestations.
Strikingly, B-cell specific deletion of TLR9 exacerbated disease, similar to the complete knockout, exhibiting increased
proteinuria and nephritis (p < 0.05) with loss of anti-nucleosome antibodies (p < 0.001). The B cell specific TLR9
overexpression construct resulted in a 1.8 fold overexpression of TLR9 (p < 0.01) with a concomitant increase in function.
This modest TLR9 overexpressed in B cells ameliorated disease in two models of SLE, MRL.Faslpr and B6.Fcgr2b-/-.Yaa,.
Both strains exhibited reduced renal disease including proteinuria and nephritis (p < 0.05) without alterations in tested
autoantibodies, suggesting that this response may be antibody independent. These data, in which we manipulate TLR9
expression in both directions, indicate B cell expression of TLR9 accounts for a substantial proportion of the known TLR9
regulatory effect. Given its significant ameliorative effect, TLR9 overexpression in B cells alone may represent a potential
therapeutic strategy.

T.22. IL-6 Expression is Correlated with Increased T Cell Proliferation in Giant Cell Arteritis
Jonathan Choy1, Sukhbir Manku1, Wendy Wong2, Zongshu Luo1, Michael Seidman3, Zainab Alabdurubalnabi3, Kevin
Rey1, Winnie Enns1, J Avina-Zubieta4 and Kamran Shojania3
1Simon Fraser University, Burnaby, Canada, 2Arthritis Research Canada, Vancouver, Canada, 3University of British

Columbia, Vancouver, Canada, 4Arthritis Research Canada, Richmond, Canada
Giant cell arteritis (GCA) is the most common vasculitis in adults affecting large and medium-sized arteries. It can cause of
blindness and stroke. IL-6 and T cell accumulation within the arterial wall contributes to the development of GCA, and
blockade of IL-6 activity is efficacious in its treatment. We examined the relationship between levels of IL-6 and
immunological processes that control the expansion of T cells within GCA lesions. The expression of IL-6 RNA was
quantified by RT-qPCR in 14 GCA-positive temporal artery biopsies and examined in relation to the frequency of
proliferating CD4 T cells (identified by immunohistochemistry [IHC] for CD4 and Ki67), T regs (identified by IHC for Foxp3),
and T cells undergoing apoptotic cell death (identified by IHC for CD4 and cleaved caspase-3). There was a significant
positive correlation between the expression of IL-6 and increased frequency of proliferating CD4 T cells (r = 0.56, p <
0.05). The expansion of T cells can be inhibited by T regs but IL-6 expression was not correlated with differences in T reg
accumulation. IL-6 levels were also not significantly correlated with differences in apoptotic death of CD4 T cells, although
there was a trend toward a negative correlation. In summary, IL-6 may contribute to the accumulation of CD4 T cells in
GCA by supporting their proliferation within the arterial wall through mechanisms that are independent of effects on T reg
expansion.

T.23. Plasma Mitochondrial DNA Increases and Levels of IL-7, MCP-1 and PDGF Decrease in RA Patients Treated
with Biological Agents for >12 months.
Roberto Paganelli1, Marika D'Urbano2, Eleonora Celletti3, Myriam Di Penta3, Milena Nasi4, Marcello Pinti4 and Andrea
Cossarizza4
1University G. D'Annunzio, Chieti Scalo, Abruzzi, Italy, 2Azienda Sanitaria Locale (ASL), Chieti, Abruzzi, Italy, 3SS.

Annunziata Hospital, Chieti, Abruzzi, Italy, 4University of Modena and Reggio Emilia, Modena, Emilia-Romagna, Italy
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Mitochondrial DNA (mtDNA), released upon tissue damage is a danger signal and a potent inflammatory trigger. The
abundance of mtDNA is correlated with aging, frailty, cardiovascular diseases, diabetes, SIRS, and suggested as a cancer
biomarker. We proposed to study its levels by quantitative real-time PCR in plasma from 19 rheumatoid arthritis (RA)
patients before and at least 12 months after starting biological therapy (11 anti-TNFα, 5 CTLA-Ig and 3 anti-IL6R); clinical
status was assessed by DAS28, ESR and CRP, and concentration of 40 cytokines was measured by Quantibody Human
Inflammatory Array 3 (RayBiotech,Inc. Norcross, GA). Plasma mtDNA was lower (p < 0.05) in RA patients before
biologicals compared with 20 age-matched healthy controls (mean 63 and 62 yrs) but it increased after therapy by
1log10on average (p < 0.01). We found no correlation between mtDNA levels and disease activity at baseline and followup; changes observed were unrelated to plasma values of cytokines studied, including TNFα and IL6 or IL6R. 33/40
cytokines decreased after biological therapy, with five (including TNFα and TNFRII) showing a significant reduction (p <
0.001). The others were MCP-1/CCL2, IL7 and PDGF-BB, produced by stromal cells, monocytes and synoviocytes. A
correlation of these molecules with TNFα levels was observed at baseline but not after therapy. These growth factors may
be markers of synovial hyperplasia and activity in RA, contributing to inflammatory damage, whereas the amount of
plasma mtDNA seems not related to inflammation or disease activity in RA, as also found in SLE.

T.24. Serum Vitamin D Receptor Levels in Patients with Behçet’s Disease
Goksal Keskin, Pamir Cerci, Umit Olmez and Nazli Ecem Dal
Ankara University, Ankara, Ankara, Turkey
Background: Behçet's disease (BD) is a chronic multisystem inflammatory disease of unknown aetiology. Recent studies
suggest that several immunological abnormalities may play pathogenetic role in BD. In BD, increased release of
proinflammatory cytokines and chemokines and, peptide hormones may play a role in inflammatory stages of the disease.
Recent studies have suggested the potential role of vitamin D and vitamin D receptor (VDR) in modulating the immune
response and VDR's inflammatory or anti-inflammatory effects. In this study, we analyzed the possible role of serum VDR
levels in the pathogenesis of BD.
Materials: 57 patients with BD and 59 healthy controls (24 female,35 male; mean age 34.3 ± 4.7 years) were enrolled in
this study. Twenty-three patients were in active stage (8 female, 15 male, mean age; 33,7 ± 4.2 years, mean disease
duration 11.7±6,9 years) and 34 patients were in inactive stage (11 female,23 male, mean age;34,6 ± 4.3 years, mean
disease duration; 10,5 ± 4,7 years). Serum VDR levels were determined by ELISA.
Results: The mean serum VDR levels were 65.1±25.9 ng/ml in healthy controls, 15.2±9.8 ng/ml in active BD patients and
33.5±13.5 ng/ml in inactive BD patients. Serum VDR levels were significantly low in patients with BD compared with
healthy controls (p < 0.01). Serum VDR levels were significantly high in active BD patients compared with in inactive BD
patients (p < 0.001).
In this study, it was observed that; the serum VDR level may be an indicator for activity of BD.

T.25. The Distinct New IFL Liver Staining HALIP (HMGCR-Associated Liver IFL Pattern) May Help Detection of
HMGCR Autoantibodies in Clinical Laboratories and Lead to a Higher Rate of Statin Associated Autoimmune
Myopathy Diagnosis
Ricardo Pujol Borrell1,2, Albert Selva O'Callaghan1,2, Ana Marin-Sánchez1, Marcelo Alvarado-Cardenas1, Maria Angeles
Martinez3, Laura Martínez-Martinez3, Iago Pinal-Fernández3, Moises Labrador1, Eva Balada1, Xavier Mundet-Tuduri2,
Laura Gonzalez-Mera4, Jordi Casademont4, Eva Maria Martínez-Acebes5, Pedro Juan Moreno5, Candido Juarez Rubio2,5
and Josep Grau-Junyent6
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1Hospital Universitari Vall d'Hebron, Barcelona, Spain,2Universitat Autonoma de Barcelona, Barcelona, Spain, 3Hospital

de la Santa Creu i Sant Pau, Barcelona, Spain, 4Hospital de Viladecans, Barcelona, Spain, 5Hospital Universitario Infanta
Leonor, Madrid, Spain, 6Muscle University of Barcelona, Barcelona, Spain
Statin-Associated Autoimmune Myopathy (SAAM) with Hydroxyl-Methyl-Glut aryl-CoA Reductase Antibodies (HMGCRAb)
has recently been described. Several specific immunoassays are in use to detect HMGCRAbs but require a high degree of
clinical suspicion. In the course of systematic autoantibody screening a new and distinct IFL staining that regularly
coincided with HMGCRAbs was detected. Here we investigated whether this new IFL pattern is specifically linked to SAAM
and correlated with HMGCAb tests currently used. Twenty-three patients (14 SAAM) positive for HMGCRAb by two
ELISAs from different sources and confirmed by immmunoblot, were tested by IFL on rat liver cryostat sections from four
providers. Sera from autoimmune diseases (n=90) and non-autoimmune statin treated patients (n=45) were the controls. A
characteristic IFL staining of sparse distinct hepatocytes was seen in 21/23 (91%) HMGCRAb+ sera on all the liver
substrates thus generating a pattern designated as HALIP (HMGCR-Associated Liver IFL Pattern). Statistical concordance
between HALIP and HMGCRAb ELISAs was 98.7%, kappa 0.95. Control sera from autoimmune or non-autoimmune statin
treated patients did not produce the HALIP staining which was completely and specifically removed by absorption with
human purified HMGCR. HALIP therefore is a new and distinct IFL staining pattern associated to HMGCR myopathy
detectable in the routine screening for autoantibodies by IFL. Since the initial communication of HALIP in SAAM, it has
already been confirmed by at least another group. Awareness of this new pattern can help to detect HMGCR
autoantibodies in statin-treated-patients in which the associated mypathy is not suspected.

T.26. Complement C1q Limits Osteoarthritis Pathology by Regulating Macrophage Activation
Bryan Cannon, Harini Raghu, Qian Wang, Heidi Wong, Nithya Lingampalli, Rong Mao and William Robinson
Stanford University; VA Palo Alto Health Care System, Palo Alto, CA
Osteoarthritis (OA) is the most common form of arthritis and a leading cause of disability. While it is clear that OA
pathogenesis involves low-grade inflammation, the precise immune mechanisms underlying this inflammation remain
unknown. The complement component C1q is known to regulate inflammation via mechanisms involving apoptotic cell
clearance and macrophage activation. We tested the hypothesis that C1q is a negative regulator of inflammation in OA by
surgically inducing osteoarthritis in C1q-deficient (C1qa-/-) and wildtype (WT) mice and found that C1qa-/- mice develop
exacerbated cartilage damage relative to WT controls. qPCR analyses of bone marrow-derived macrophages from C1qa-/or WT mice, differentiated in sera with or without C1q, revealed that while WT macrophages grown in C1q-containing sera
mounted a balanced pro-inflammatory vs anti-inflammatory response to cartilage debris stimulation, those differentiated in
C1qa-/- sera had an enhanced pro-inflammatory response. Further, we found that C1qa-deficient macrophages grown in
C1qa-/- sera had a markedly exaggerated pro-inflammatory phenotype which was partially reversed by growing C1qadeficient macrophages in WT sera. Similarly, in vitro analyses of human macrophages stimulated with cartilage debris
showed that macrophages differentiated in C1q-depleted serum exhibited an enhanced pro-inflammatory phenotype
compared to those differentiated in normal human serum containing C1q, suggesting that serum C1q limits macrophage
activation in vitro. Furthermore, we found that C1q elicits its immunoregulatory role via phosphorylation/activation of the
ITIM-containing receptor, LAIR1 and the downstream adaptor, SHP1. Together, our data suggest that the
C1q/LAIR1/SHP1 axis regulates unrestrained macrophage activation and limits inflammation and cartilage damage in
osteoarthritis.

T.27. Perturbations within the T cell Immunome in Polyarticular Juvenile Idiopathic Arthritis Patients Who Relapse
Upon Withdrawal of Biologic Therapy
Jing Yao Leong1, Joo Guan Yeo1, Phyllis Chen1, Lai Liyun1, Loshinidevi D/O Thana Bathi1, Justin Tan2, Thaschawee
Arkachaisri2, Daniel J. Lovell3 and Salvatore Albani1
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Hospital, Singapore, Singapore, 3Cincinnati Children's Hospital Medical Center and University of Cincinnati, Cincinnati, OH
Clinical management of polyarticular JIA with anti-TNF-alpha biologics has been met with significant success, with up to
80% of patients demonstrating clinically meaningful efficacy. However, concerns about drug toxicities and costs have
driven the clinical need to find predictors for successful drug discontinuation. Previous published data suggests a pivotal
role for T cells in disease progression. To distill this pathogenic signal located within the T cell immunome, a high
dimensional single cell resolution platform, CyToF, was deployed. Patients treated with anti-TNF-alpha who demonstrated
at least 6 months of clinical inactive disease on medication (Wallace criteria) were enrolled in the Understanding TNFalpha trial and segregated into flare or no flare arms (evaluated based on 6 JIA core set parameters) after discontinuation
of therapy. PBMCs from n=39 JIA patients (19 flare, 20 no flare) and n=20 healthy paediatric controls were stained with a
37 markers T cell CyToF panel. Cluster analysis reveal a dysregulated CD4 T cell memory compartment
(CD69+CD28+ICOS+TNF-alphahi) prior to therapy withdrawal that is predictive for flare (p< 0.05). Upon flare, this
population of TNF-alpha+ memory cells have expanded into a) IL-6+, b) IFN-g+, c) CD152+ or purely retaining TNF-alpha
expression (p< 0.05). Concomitantly this dysregulation extends into the CD8 memory compartment (CD8 IFN-g+TNFalpha+, p < 0.05). These results suggest that clinical fate is immunologically predetermined and patients who will realize
different clinical fates can be identified from prior biologic sampling.

T.28. Autophagic Memory in Stress Experienced Human T cells
Pavanish Kumar, Jorg Van Loosdregt, Suzan Saidin, Bhairav Paleja and Salvatore Albani
SingHealth Translational Immunology and Inflammation Centre, Singapore, Singapore
Autophagy is required for memory T cell generation and maintenance. Previous studies from our group showed higher
levels of autophagy in CD4+ T cells from RA patients. Here, we hypothesise that T cells which experience immunological
encounters and activation attain, when compared to naïve cells, heightened autophagic levels when a similar stimulus is
encountered again, a phenomenon, which we term "autophagic memory". This phenomenon may be pathogenically
relevant. Flow cytometry analysis of T cells from healthy individual showed indeed higher autophagy levels in memory CD4
and CD8 cells after activation, compared to naïve T cells. However the basal level of autophagy was similar in both cell
types, suggesting a memory for autophagy. To dissect the molecular mechanisms of autophagic memory, we trained
human T cells in low serum medium, to elicit stress-induced activation, for 5 days. The cells were then cultured in 10%
serum media for 100 generations. RNA-sequencing and methylome analysis of the trained and control cells at 5, 30,70
and 100 generations, identified clusters of genes stably up or down regulated in trained cells compared to control cells until
the 30th generations, suggesting for role of these genes in retention of memory for autophagy.
In conclusion, we describe here epigenetic and trasciptional elements which determine and control persistence of
autophagic memory in experienced T cells. We suggest that autophagic memory is an integral part of efficient activation of
memory T cells, and it also contributes to persistence of T cell mediated inflammation in autoimmunity.

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 and Martin Kriegel1
1Yale University, New Haven, CT, 2Hospital for Special Surgery, New York, NY, 3Benaroya Research Institute, Seattle,

WA
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
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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. Tetramerpositive 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 pathogenassociated 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.

T.30. Bacterial Dysbiosis Associates with Functional Intraepithelial Lymphocyte Changes in Inflammatory Bowel
Disease and Spondyloarthritis
Neha Ohri1, Mark Gerich2, Blair Fennimore2, Diana Ir2, Charles Robertson2, Emilie Regener2, Liron Caplan2, Brandie
Wagner2, Daniel Frank2 and Kristine Kuhn2
1Mount Sinai Hospital, New York, NY, 2University of Colorado, Aurora, CO

Dysbiosis occurs in spondyloarthritis (SpA) and inflammatory bowel disease (IBD), subdivided into Crohn's Disease (CD)
and Ulcerative Colitis (UC). The immunologic consequences of dysbiosis have not been defined. Intraepithelial
lymphocytes (IELs) are T cells within the intestinal epithelium that are in close contact with bacteria, and as such, are likely
to be modulated by dysbiosis. We correlated IELs with resident bacteria in SpA, IBD, and controls. Subjects with biopsyproven IBD (N=10 with CD and 7 with UC), SpA fulfilling ASAS criteria (N=5), and healthy controls (N=15) were evaluated
for fecal microbiome by 16S rRNA sequencing and IELs from colon biopsies analyzed by flow cytometry and ELSIA.
Subjects with SpA had significantly lower numbers of IELs compared to controls (p=0.03). Subjects with CD had
significantly increased IL-17A, (p=0.03) and IFN-γ (p < 0.01) whereas those with UC had higher IL-1β (p=0.01) compared
to controls. Both subjects with CD and SpA had significantly increased secretion of TNF-α (p=0.04). Correlating cytokines
to bacteria revealed an association between TNF-α and the Simpson Diversity Index in subjects with UC (Spearman's
r=0.943, p < 0.01); in subjects with CD, Fusobacterium had a negative correlation with TNFα+IFNγ+IL-1β (Spearman's r=0.786, p=0.02). Sequencing results from subjects with SpA are pending. Our data indicate differences in IEL function
among subjects with SpA, CD, and UC compared to healthy controls. We hypothesize that the correlations between
dysbiosis and IEL function are relevant to the pathogenesis of SpA and IBD. Future studies will be aimed at further
understanding these mucosal T cell and microbial interactions.

T.31. Evaluating the Effects of Selective Estrogen Receptor Modulators (SERMs) in Bone Marrow Derived
Dendritic Cells
Mara Lennard Richard, Jena Wirth, Melissa Cunningham and Gary Gilkeson
Medical University of South Carolina, Charleston, SC
ERα plays a significant role in systemic lupus erythematosus (SLE) pathogenesis, an inflammatory disease with a
profound sex bias affecting females 9:1 over males. Treatment options for SLE patients are limited and have significant
side effects. The development of novel therapeutic targets is of great clinical importance. Lupus mice with a deletion of the
ERα AF-1 activation domain have significantly prolonged survival and less renal disease. Ligand bound ERα impacts
several immune cell types and affects transcription of inflammatory mediators. Selective estrogen receptor modulators
(SERMs) were developed to selectively induce non-genomic effects of ERs in breast cancer yet retain metabolic and
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vascular protection without impacting fertility or reproductive tissue. Their effects in immune cells have not been
investigated. The effects of SERMs on bone marrow derived dendritic cells (BMDCs) isolated from lupus-prone mice prior
to disease onset were tested. mRNA concentrations of proinflammatory cytokines important in SLE pathogenesis were
measured. To assess the non-genomic effects of the SERMs on ERα in immune cells, phosphorylation of ERK kinase (a
MAPK pathway marker) was analyzed. Our results demonstrate that these novel SERMs reduce mRNA expression of IL6
and MCP-1 in TLR-stimulated BMDCs after 24 hours, but not as potently as estrogen. Future results from this study will
determine the potential role of SERMs in modulating the effects of ERα in immune cells, characterize the non-genomic
effects of ERα in immune cells and lay the foundation for the potential use of these compounds in the treatment SLE and
other immune mediated diseases.

T.32. Interrelationships of CR1 and CR2 in the clinical disease activity of Rheumatoid Arthritis (RA)
Rozaleen Dash1, Uma Kumar2 and Nibhriti Das3
1Indian Institute of Technology- Delhi, Delhi, India, 2All India Institute of Medical Sciences, New Delhi, INDIA, New Delhi,

Delhi, India, 3Nayati Multi Super Specialty Hospital, NH- 2, Mathura- 281003, U.P., INDIA, Mathura, Uttar Pradesh, India
Introduction: Rheumatoid Arthritis (RA) is a chronic inflammatory disease characterized by pain, swelling and progressive
destruction of multiple joints, affecting approximately 1% of the human population. The complement proteins have been
known to play complex roles in the pathogenesis of RA.
Objectives: Studies on animal models suggest disease modulating activity of Leukocyte CR1 (L-CD35) and CR2 (LCD21) in autoimmune disorders. Therefore, we aimed at elucidating a case control study to explore the role of L-CR1 and
L-CR2 in RA patients.
Methodology: The L-CR1 and L- CR2 expression in 50 healthy controls and 50 RA patients on different leukocyte
subpopulations was observed by Flow cytometry and expression at mRNA level was monitored by using RT- PCR. The
clinical parameters Circulating Immune Complexes (CIC), C3, C3d and Disease activity scores (DAS28) were determined
and correlated with L-CR1 and L-CR2 expression in patients.
Results: The L-CR1 and L-CR2 transcripts declined significantly in patients. A significant negative correlation of CR1 and
significant positive correlation of CR2 transcript were observed with C3d and CIC in patients. C3 was correlated positively
with CR2 transcript in patients. CR1 and CR2 transcript were negatively correlated with Disease activity.
Conclusion: Decline in the L-CR1 level suggests failure in protective role of L-CR1 against complement mediated damage
in RA patients. Follow-up study confirming L-CR1 and L-CR2 role as pivotal biomarker is warranted. In essence, our
findings suggest a close relationship of CR1 and CR2 with the pathophysiology and disease activity of RA and their
importance as putative disease marker.

W.1. Integrated, multi-cohort gene expression analysis identifies a signature associated with active systemic
lupus erythematosus
Winston Haynes, D. James Haddon, Vivian Diep, Erika Bongen, Gloria Yiu, Imelda Balboni, Paul Utz and Purvesh Khatri
Stanford University, Stanford, CA
Systemic lupus erythematosus (SLE) is a complex autoimmune disease that follows an unpredictable disease course and
affects multiple tissues. Despite decades of research and millions of dollars of R&D, therapeutic options for SLE treatment
remain inadequate. We present an integrated, multi-cohort analysis of 4,325 gene expression microarray samples from 37
studies that leverages study heterogeneity to identify a highly persistent SLE signature. The SLE signature is significantly
elevated in relatives of SLE patients compared to unrelated healthy volunteers, distinguishes SLE from other autoimmune,
inflammatory, and infectious diseases, and persists across diverse tissues and cell types, including kidney, synovium, B
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cells, and T cells. Additionally, the SLE signature is significantly correlated with disease activity (SLEDAI) and clinical
measures of inflammation, and decreases in response to treatment. Interestingly, many genes contained in the signature
are independent of the type I and II interferon pathways. In particular, we notice a significant enrichment in genes from
pathways related to nucleic acid metabolism. We prospectively validate our analysis in an independent cohort of pediatric
SLE patients using RT-qPCR. In conclusion, the robust SLE signature has potential to aid clinicians in the diagnosis and
monitoring SLE, and implicates novel biological pathways in SLE pathogenesis.

W.2. Endothelial Progenitor Cell Number is not Decreased in 34 Children with Juvenile Dermatomyositis
Dong Xu1, Akadia Kachaochana2, Gabrielle Morgan2, Chiang-Ching Huang3 and Lauren Pachman4
1Ann & Robert H. Lurie Children's Hospital of Chicago, Chicago, IL, 2Stanley Manne Children's Research Institute,

Chicago, IL, 3University of Wisconsin, Milwaukee, WI, 4Northwestern University, Ann and Robert H. Lurie Children’s
Hospital, Evanston, IL
Conclusion: The EPCs for JDM were in the normal range, differing from a study of adults with DM/PM. These data suggest
that the age of the patient contributes significantly to dermatomyositis pathophysiology.

W.3. Variability in Method of Testing for Antinuclear Antibodies (ANA): A Survey of Participants in the College of
American Pathologist’s (CAP) Proficiency Testing Program
Stanley Naides1, Jonathan Genzen2, Gyorgy Abel3, Mu Shan4, Christine Bashleben4 and Mohammad Qasim Ansari5
1Quest Diagnostics, San Juan Capistrano, CA, 2University of Utah / ARUP, Salt Lake City, UT, 3Lahey Clinic Burlington,

Burlington, MA, 4College of American Pathologists, Northfield, IL, 5Cleveland Clinic, Cleveland, OH
A 2010 American College of Rheumatology position paper designated indirect immunofluorescence assay (IFA) on HEp-2
cells the "gold standard" for ANA testing and that laboratories performing other methods should state the method used and
describe its performance parameters. Laboratories participating in CAP proficiency testing for ANA answered
supplemental questions in 2016. Of 5847 kits distributed, 1206 (21%) participants responded (942 in the US and 264
international). ANA screening method varied: 56% IFA, 21% ELISA, 12% multi-bead immunoassay, and 18% "other"
methods. Ordering test name indicated method used in only 32%; only 39% stated method used on the report. Of 644
laboratories, 80% used HEp-2 substrate, 18% HEp-2000 (HEp-2 cell line engineered to overexpress SSA), and 2% "other."
Slides were prepared manually (67%) or on an automated platform (33%), and examined by direct microscopy (84%) or
images captured by an automated platform (16%). IFA patterns were interpreted by personnel in 95% of laboratories; < 1%
used automated image capture and analysis solely; 4% interpreted images both by personnel and an automated platform.
97% of 641 laboratories reporting ANA by IFA provided a titer. Only 51% reported a positive result at the traditional 1:40
dilution. Titer was reported to endpoint routinely by 43%, only upon request by 23%, or never by 35%. 8% did not report
dual patterns. Of those reporting multiple patterns, 24% did not report a titer with each pattern. In conclusion, only slightly
more than half of testing laboratories utilize the ACR "gold standard" IFA method using HEp-2 cells.

W.4. Rituximab-induced Hypogammaglobulinemia in Pediatric Patients with Autoimmune Diseases
Amer Khojah1, Michael Miller1, Marisa Klein-Gitelman1, Megan Curran1, Lauren Pachman3 and Ramsay Fuleihan3
1Ann & Robert H. Lurie Children's Hospital, Chicago, IL, 3Northwestern University Ann and Robert H. Lurie Children’s

Hospital, Evanston, IL
Rationale. While as many as 40% of adults with lymphoma develop hypogammaglobulinemia after receiving rituximab, the
prevalence of rituximab induced hypogammaglobulinemia in pediatric patients is less clear.
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Methods. We retrospectively studied IgG levels in all pediatric rheumatology patients after being given rituximab, seen
2010-2017. Diagnoses were 12 with Autoimmune CNS diseases (AICNS), 9 with ANCA vasculitis, 11 with SLE and 5 with
other autoimmune diseases (RF +ve JIA, Systemic Sclerosis and Overlap Syndrome).
Results. Of 37 patients (35 receiving immunosuppressive medications including corticosteroids, cyclophosphamide,
azathioprine, mycophenylate mofetil), 22 patients (60%) were found to have hypogammaglobulinemia, including 4 at
baseline. Nineteen patients developed hypogammaglobulinemia within 4 months of completing rituximab therapy.
Occurrence ranged from 75% in patients with AICNS to 0% in the miscellaneous group (p=0.03, Chi-square test). Severity
varied among the 4 groups, with AICNS patients having more severe hypogammaglobulinemia. Of note, 3 patients with
AICNS and 2 with lupus were given IgG replacement therapy for recurrent infections.
Conclusions. The prevalence of hypogammaglobulinemia in patients studied is higher than published data for adults,
especially for AICNS. Onset of hypogammaglobulinemia is usually early. We speculate that possible causes of increased
prevalence include lower reserve of plasma cells in children, developmentally related susceptibility to rituximab, either
administered by itself or following immunosuppressive medications. We recommend close monitoring for
hypogammaglobulinemia after the use of rituximab in pediatric patients.

W.5. Mass Cytometry (CyTOF) Analysis of Trafficking Molecules in Ankylosing Spondylitis
Eric Gracey1, Yuchen Yao1, Zoya Qaiyum1 and Robert Inman3
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 36marker 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. Ã‚Â Ã‚Â
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.

W.6. Quantitative Profile of Innate and Adaptive Immune Response Abnormalities Related to Disease Activity in
Patients with Systemic Lupus erythematosus: Preliminary Results of a Prospective Cohort Study
Diana Gómez-Martín, Jiram Torres-Ruíz, Javier Merayo-Chalico, Roberto Reyna-de la Garza, Sandra Morales-Padilla,
Ricardo Vázquez-Rodríguez and Jorge Alcocer-Varela
Instituto Nacional de Ciencias Médicas y Nutrición, Salvador Zubirán, Mexico City, Mexico
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Introduction: Patients with systemic lupus erythematosus (SLE) show global immunologic abnormalities, some of them
may be related to disease flare. The aim of this study was to correlate diverse innate and adaptive immunologic
abnormalities with disease activity in a cohort of SLE patients.
Methods. Fifty-two patients with SLE were prospectively followed-up during a median time of 6 (1-9) months. Clinical
features were assessed at baseline, one and three months later. We assessed disease activity with the SELENA/SLEDAI
scale. PBMCs were isolated by density gradient and the percentage and absolute numbers of CD4+, CD8+, NK cells,
monocytes subsets, Th subsets, Tregs and B lymphocytes as well as TLR2 mean fluorescence intensity and percentage
and absolute number of monocytes subsets expressing TLR2 were assessed by means of multiparametric flow cytometry.
Results: At baseline, patients with constitutional symptoms had lower CD4+ cells, p=0.019, B lymphocytes, p=0.034 and
higher percentage of NK cells, p=0.036. Subjects with hematologic activity had higher percentage of Th17 cells, p=0.006
and patients with SN involvement had higher Th1 percentage, p=0.06. Variables inversely correlated with severe flare at
baseline and 3 months later were: percentage of CD4+, ρ -0.41, p=0.047, of NK ρ -0.52, p=0.028, of CD8+, ρ -0.56,
p=0.015, of B lymphocytes ρ -0.55, p=0.021, and number of lymphocytes ρ -0.54, p=0.025 and percentage of TLR2
positive monocytes ρ -0.36, p=0.045.
Conclusions: Low CD4+, CD8+, NK and B cells at baseline and lower TLR2 positive monocytes in the following 3 months
correlated with severe SLE flare according to the SELENA/SLEDAI scale.

W.7. ATF3 Upregulates the Long Non-Coding RNA NTT In Peripheral Blood Mononuclear Cells of Rheumatoid
Arthritis Patients
Chin-An Yang, Yu-Chia Chen, Joung-Liang Lan, Ju-Chen Yen and Jan-Gowth Chang
China Medical University Hospital, Taiwan, Taiwan (Republic of China)
Long non-coding RNAs (lncRNAs) exert essential functions via multiple mechanisms. There is emerging evidence that
dysregulation of lncRNAs in immune cells might contribute to the pathogenesis of autoimmune diseases. The regulation
and function of lncRNAs in rheumatoid arthritis (RA), a systemic autoimmune disease, remained largely unknown. Noncoding transcript in T cells (NTT) is a nuclear lncRNA first discovered in activated T cells. In this study, we also found NTT
expression in monocytes and macrophages, and NTT was highly upregulated in peripheral blood mononuclear cells
(PBMCs) of untreated RA patients. Further DNA Chromatin Immunoprecipitation (ChIP) assay revealed the binding of the
transcription factor ATF3 on NTT promoter. Knockdown of ATF3 in THP-1 cell line decreased NTT expression. Moreover,
knockdown of NTT in THP-1 showed markedly decreased expression of Prostate and Breast Cancer Overexpressed 1
(PBOV1), a gene in proximity with the chromosomal location of NTT. Both ATF3 and PBOV1 were found to be upregulated
in PBMCs of untreated RA as compared with healthy controls. The level of PBOV1 in untreated RA even reached
5000~50000 fold higher than controls. Our study suggests that ATF3 mediates NTT and subsequent PBOV1 activation in
RA PBMCs. NTT and PBOV1 expression levels could be sensitive diagnostic markers for new-onset RA.

W.8. Identification of Naturally Processed Immunodominant Topoisomerase I Epitopes in Patients with Systemic
Sclerosis
Eleni Tiniakou1, Andrea Fava1, Tara Gurh2, Francesco Boin3 and Erika Darrah1
1Johns Hopkins University, Baltimore, MD, 2University of North Carolina, Chapel Hill, NC, 3University of California-San

Francisco San Francisco, CA
A subset of patients with systemic sclerosis (SSc) have autoantibodies and CD4+ T cells specific for the autoantigen
topoisomerase-I (Topo-I), which are associated with the presence, progression and severity of lung fibrosis. Identification
of immunodominant Topo-I epitopes is critical for understanding disease pathogenesis and developing autoantigen-
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specific diagnostic and therapeutic tools. Existing data are limited by the low precision of in silico epitope prediction and
the poor sensitivity of autoantigen-specific T cell detection assays. Thus, we developed a novel method which couples the
specificity of natural antigen processing to the sensitivity of CD154 upregulation for measuring antigen-specific T cell
responses. After pulsing with whole Topo-I protein monocyte-derived dendritic cells obtained from 6 anti-Topo-I antibody
positive SSc patients, HLA-DR/peptide complexes were isolated by immunoprecipitation. Bound peptides were eluted and
identified by mass spectrometry. The 10 Topo-I peptides detected were located mainly in the core (III) and linker domain of
the molecule. Peptide overlap among patients existed despite differences in their HLA-DR haplotype, with 8 out of 10
epitopes being presented by two or more subjects. All Topo-I peptides were able to stimulate significant CD154
upregulation by CD4+ T cells from at least one anti-Topo-I positive patient when compared to subsequently tested HLAmatched healthy controls(n=14). In conclusion, our approach allowed successful identification of naturally processed
autoreactive Topo-I peptides and showed that a restricted set of immunodominant Topo-I epitopes is shared by SSc
patients carrying diverse HLA-DR alleles.

W.9. Novel Candidates for Genetic Control of Collagen Induced Arthritis are Involved in Transcriptional Regulation
of B-Cell Proliferation
Samra Sardar1, Daniëlle Vaartjes2, Mathilde Voetmann1 and Åsa Andersson1
1University of Copenhagen, Copenhagen, Denmark, 2Karolinska Institutet, Stockholm, Sweden

Introduction: Rheumatoid Arthritis (RA) is the most common autoimmune disease, caused by a complex interplay of
genetic and environmental factors. This project aims to investigate the role of proteins encoded by four genes in a 2 Mega
base-pair fragment on mouse chromosome 5 (Eae39r), identified in genetic studies of Collagen Induced Arthritis (CIA), an
experimental model for RA.
Methods: CIA is induced in mice by immunization with collagen type II. The whole genomes of the parental mouse strains
have been sequenced by NGS. Congenic and control mice have been characterized by flow cytometry, in vitro lymphocyte
activation assays and transcript level studies. Breeding of lymphocyte-specific knock-out mice and pathway studies are
currently underway.
Results: Our recent CIA experiments in Eae39r congenic, sub-congenic and control mice have shown that a sub-locus is
controlling the severity of arthritis, in addition to antibody titers. Differential expression of the genes located in this sublocus has been observed in spleens and specifically B cells of naïve Eae39r congenic and control mice that can be
attributed to various regulatory variations identified by NGS. In vitro activation experiments have shown increased B cell
proliferation in response to anti-IgM antibody stimulation in congenic mice as compared to littermate controls, along with
down-regulation of these genes upon stimulation.
Conclusion: The genes located in the Eae39r fragment are identified to have a role in lymphocyte proliferation and
arthritis development. We expect that one or more of these proteins are important for disease mechanisms in RA and can
be developed as potential drug targets.

W.10. Molecular and Functional Characterisation of IL-17+ CD8+ T cells in Psoriatic Arthritis
Ushani Srenathan1, Bruce Kirkham2 and Leonie Taams1
1King's College London, London, United Kingdom, 2Guy’s & St Thomas’ Hospital, London, United Kingdom
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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).

W.11. Autologous Hematopoietic Stem Cell Transplantation: Evolution in Treatment of Scleroderma
Sara Naji Rad, Behnam Rafiee, Prachi Anand and Marianne Frieri
Nassau University Medical Center, East Meadow, NY
Introduction: Systemic sclerosis (SSc) is a multisystem autoimmune disease with heterogeneous clinical manifestations.
Deeper knowledge of pathogenesis of SSc has initiated a new era in treatment with autologous hematopoietic stem cell
transplantation (HSCT). It prevents and even reverses damage from autoimmune diseases. The first successful HSCT for
SSc was reported in 1997. Thereafter several trials were conducted which revealed significant improvement in outcome.
Discussion: HSCT is a multistep process including mobilization of HSCs from bone marrow or blood, conditioning with
immunoablative therapy and reinfusion of HSCs. Inclusion criteria are as follows: diffuse SSc with organ involvement,
early-stage of disease < 5 years, mRSS >15, age < 65, lung disease with FVC or DLCO between 45-80% of predicted.
Since 2001, three prospective, controlled trials have been conducted to evaluate efficacy, safety and long-term side effects
of Autologous HSCT compared to cyclophosphamide. ASSIST: phase II trial reported significant improvement in HSCT
group compared to control group. ASTIS: phase III trial revealed a better long-term event-free survival in HSCT group
compared to control group although early treatment-related mortality was 10.1%. SCOT: phase III trial which applied total
body irradiation and equine anti-thymocyte globulin in conditioning phase which make it different from two other studies.
This study follows similar endpoints and is still ongoing.
Conclusion: SSc is an autoimmune disease with high level of mortality and morbidity. HSCT might bring new hopes for
patients with diffuse SSc, but more investigations are necessary to answer which patient will get more benefit of HSCT and
how to decrease treatment-related mortality.

Bone marrow or stem cell transplantation
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F.21. Use of a Bispecific anti-CD86 X monomeric-IL-10 ADAPTIRTM Molecule to Induce Alloantigen-specific Tr1
Cells
Laurence Pellerin1, Pauline Chen1, Gabriela Hoyos2, Rosa Bacchetta1 and Maria-Grazia Roncarolo1
1Stanford University, Palo Alto, CA, 2Aptevo Therapeutics, Seattle, WA

IL-10 is a potent immunosuppressive cytokine that promotes the differentiation of tolerogenic dendritic cells (DC-10) and
the induction of alloantigen-specific T regulatory type 1 (Tr1) cells in vitro. Use of IL-10 in vivo is limited by its effects on
multiple cell types that are not solely inhibitory. ES210 is a bi-specific ADAPTIR molecule from Aptevo Therapeutics
composed of an anti-CD86 fused with monomeric IL-10 that specifically induces IL-10R signaling in CD86+ antigenpresenting cells. We tested whether ES210 could replace soluble-IL-10 during induction of tolerogenic DCs and
alloantigen-specific Tr1 cells in vitro.
DC-10 and alloantigen-specific Tr1 cells (T-allo10) were differentiated in the presence of IL-10 as previously reported, or in
the presence of ES210 (DC-ES210 and T-alloES210, respectively; n=12). DC-ES210 cytokine production was assessed
by ELISA. Presence of LAG3+CD49b+ Tr1 cells was investigated in T-allo10/T-alloES210, together with alloantigenspecific proliferation, cytokine production and suppression of CD4+ proliferation.
ES210 induced differentiation of tolerogenic DC that produced high levels of IL-10. DC-ES210 induced similar percentages
of LAG3+CD49b+ Tr1 cells compared to DC-10. T-ES210 cell cultures presented alloantigen-specific anergy, high IL10/IFN-γ production ratio and high suppressive properties comparable to those of T-allo10. Alloantigen-specific anergy of
T-allo10 and T-alloES210 was maintained upon exposure to inflammatory cytokines.
In conclusion, ES210 induces differentiation of tolerogenic DC and functional alloantigen-specific Tr1 cells in vitro. As
ES210 blocks T-cell expansion in a murine graft-versus-host model, our findings suggest this could be mediated by Tr1
cells. ES210 holds promise as a therapeutic agent in vivo in the context of immune-mediated diseases.

F.22. Rebooting Autoimmunity After Autologous Hematopoietic Stem Cell Transplantation in Systemic Sclerosis
Patients by Newly-generated Regulatory T- and B-cells
Lucas Arruda1, João R. Lima-Júnior1, Emmanuel Clave2, Daniela A. Moraes1, Corinne Douay2, Isabelle Fournier2,
Hélène Moins-Teisserenc2, Dimas T. Covas1, Kelen C. R. Malmegrim1, Dominique Farge2, Leandra N. Z. Ramalho1,
Maria Carolina Oliveira1 and Antoine Toubert3
1 University of São Paulo, Ribeirão Preto, Sao Paulo, Brazil, 2Université Paris Diderot, Paris, France, 3INSERM U1130,

Université Paris Diderot, APHP, Hôpital Saint-Louis, Paris, France
Autologous Hematopoietic Stem Cell Transplantation (AHSCT) is more effective to treat severe systemic sclerosis (SSc)
than conventional immunosuppression (IS). However, its therapeutic mechanisms still need to be understood. Thirty-one
transplanted and sixteen IS-treated SSc patients had PBMCs collected before and semiannually until 36 months after
inclusion. Immune reconstitution analyses evidenced higher thymic function than baseline at 24 months as measured by βand signal-joint (sj)-TCR excision circles (sjTREC) RT-qPCR, correlating with CD3+CD4+CD31+CD45RA+ recent thymic
emigrants exportation. The TCR new generation sequencing (NGS) depicted higher TCR diversity from 1-2 years posttransplant. Additionally, at 6 months post-AHSCT, increased numbers of CD8+CD28-CD57+ exhausted T-cells correlated
with reduced telomere T/S ratio and reduced TCR diversity. CD4+CD25hiFoxP3+(GITR+/CTLA-4+) regulatory T-cells
(Tregs) increased at 12 months post-transplantation, correlating with sjTREC values, having higher CD45RA expression
and IL-10 production after anti-CD3/CD28 stimulation than baseline. Bone marrow output of naïve B-cells, as quantified by
coding-joint (Cj) and sj-kappa-deleting recombination excision circles (sjKREC) RT-qPCR, increased from 12-36 months
post-AHSCT, resulting in reduced B-cell division (N=LOG(Cj/sjKREC)/LOG2) and persistent increase of CD19+CD27-IgD+
naïve and CD19+CD38lowIgD+ Bm2 B-cell counts. Finally, CD19+CD24hiCD38hi regulatory B-cell (Breg) counts increased
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from 6-12 months post-AHSCT, correlating with sjKREC values and presenting higher IL-10 production after CpG±CD40L
stimulation than baseline. Skin biopsies presented higher IL-10 expression at 6-12 months post-transplantation. Six
transplanted patients relapsed, presenting lower FoxP3, GITR and CTLA-4 expressions, reduced Breg counts and lower
TCR diversity. Our results suggest that increased counts of newly-generated regulatory B- and T-cells post-AHSCT are
associated with clinical improvement in SSc patients.

F.23. Clonal Deletion and Anergy Play Dominant Role to Achieve Immune Tolerance After Reduced Intensity
Unrelated Donor Cord Blood Transplantation (UCBT)
Paul Szabolcs, Xiaohua Chen and Memphis Hill
Children's Hospital of Pittsburgh of UPMC, University of Pittsburgh, Pittsburgh, PA
The mechanism of immune tolerance after successful hematopoietic stem cell transplantation is not fully understood. Both
central (clonal deletion) and peripheral (anergy,Treg,Tr1) mechanisms are conceivable and may even coexist. In this
study, we set up serial experiments to test for the presence and relative contribution of these mechanisms after HLAmismatched UCBT in the GvH direction.
Nine patients (age1m to9y) were transplanted and enrolled on a clinical trial (NCT01852370). Five immunocompetent
patients were off immunosuppression therapy (IST) with no GVHD, while 4 had either limited or recently resolved GvHD
and were still on IST when studied. Donor T cell chimerism was a median 97%. Purified T cells responses to host APCs
were measured by MLR (3HTdR) and CTL reaction, along with cytokine secretion profiling (Bioplex). Host-reactive T cell
clones were tracked with TCRVβ repertoire by ImmunoSEQ. In tolerant patients, there was no significant MLR or CTL
response towards host APC. Similarly, cytokine profiles revealed non-responsiveness while T cells responded vigorously
to 3rd party APC by all assays. Recipient-specific T cell clones that were identified from infused UCB stimulated by host
APC pre-UCBT became undetectable. There was no indication of Treg or Tr1 cell involvement in sustaining tolerance as
deletion by IL-2 immunotoxin or IL-10R blockade was unable to "break" tolerance. However, low dose IL-2 was able to
restore some proliferation (S.I.=19;p=0.05) and IL-13,IFNγ,TNFα secretion, but in lesser degree in comparison to 3rd party
responses (S.I.=112).
In summary, clonal deletion and anergy contribute to immune tolerance after UCBT with deletion being dominant.

Cytokines/chemokines
F.25. Expression and Regulation of Amphiregulin in Human Regulatory T Cells
Avery Lam1, Sabine Ivison1, Anne Pesenacker1, John Rioux2, Megan Levings1, Guy Charron2, Haiming Huang3,
iGenoMed Consortium4, Sachdev Sidhu3 and James Pan3
1University of British Columbia, Vancouver, Canada, 2Université de Montréal, Montreal Canada, 3University of Toronto,

Toronto, Canada, 4iGenoMed Consortium, Montreal, 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
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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.26. Chemotaxis of Terminally Differentiated CD8+ cells (Temra) to the Sites of Sterile Infection: IL8-Receptors as
an Answer?
Iuliia Kotko, Stephan Schlickeiser, Simon Reinke, Sven Geissler, Désirée Kunkel, Lisa-Marie Burkhardt, Mathias Streitz,
Anke Jurisch, Carolin Giannini and Hans-Dieter Volk
Charite University Medicine, Berlin, Germany
Terminally Differentiated Effector T cells (Temra) are defined as CD3+4/8+45RA+62L-CCR7- cells with poor proliferative
capacity and contradictory functions, from exhausted cells to highly activated effector T cells (Teff). Recently, we revealed
that enhanced levels of CD8+TEMRA are associated with delayed healing of bone fractures. Interestingly, the Temra
accumulate in the fracture hematoma and release inflammatory mediators, which inhibit mesenchymal stem/progenitor cell
differentiation into osteoblasts (Reinke et al. STM 2013). Similar evidence on the impact of Temra have been observed in
other diseases. As Temra seem to be a heterogenous population and to better understand which subsets are involved, we
started deeper analyses of Temra. After performing screening of >250 different surface molecules of 9 donors (CDScreen), we could find out, that a subgroup of Temra specifically express IL8-Receptors and assumed it to be a
chemotactical mechanism of Temra wandering to the sites of the sterile infection (e.g. bone fracture). The analysis of
Temra by using a multiparameter panel via Masscytometry (CyTOF) showed simultaneous expression of some other
interesting markers on this IL8R+ subpopulation of Temra (activation molecules, NK-cell markers etc.). Based on the
identified phenotypic Temra subset, we have implemented the subset analysis into the clinical biomarker studies,
comparing corresponding blood and hematoma samples. Moreover, sorting of the subsets and analysis of their functional
and molecular properties as well as TCR repertoire are ongoing.

F.27. Lupus Skin Is Characterized by a Robust Type I Interferon Signature Driven in Part by Epidermal Production
of Interferon Kappa and Skewed Interferon Responses in Lupus Keratinocytes
J. Michelle Kahlenberg, Tamra Reed, Johann Gudjonsson, Celine Berthier, Lam Tsoi, Grace Hile and Mrinal Sarkar
University of Michigan, Ann Arbor, MI
Cutaneous lupus erythematosus (CLE) rashes are disfiguring and often refractory to usual lupus therapies. A prominent
and pathogenic feature of CLE is robust upregulation of type I interferon (IFN)-regulated genes, yet the drivers of this
signature are poorly understood in the skin. Using microarray analysis of 90 CLE lesions, we confirmed a prominent type I
IFN signature for both discoid and subacute cutaneous lupus characterized by a transcriptional network surrounding
STAT1 overexpression. To determine which type I IFNs were driving this IFN signature, we analyzed expression of all type
I IFN genes in CLE lesional and control skin. Only two type I IFN transcripts were upregulated in CLE: IFNα10, presumably
produced by plasmacytoid dendritic cells recruited to the dermis, and IFNκ, a keratinocyte-produced type I IFN.
Immunofluorescence identified IFNκ as robustly produced in CLE epithelium compared to control skin. Both IFNα and IFNκ
induced expression of IFN signature genes (MX1, OAS1, IRF7) in control and CLE keratinocytes. However, evaluation of
genome-wide response to type I IFNs via RNA sequencing identified a distinct population of transcripts that were highly
upregulated in CLE vs. control keratinocytes. Comparison of this unique mRNA population with CLE lesional microarray
data identified the majority of CLE-IFN-skewed keratinocyte genes as also altered in CLE lesions. These data support a
role for the epidermis in both production of and abnormal response to type I IFNs in CLE and provide a mechanism for the
promising effects of type I IFN receptor blockade for CLE.
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F.28. CD28 Co-Stimulation Negatively Regulates Differentiation of Human but Not Mouse Th17 Cells
Shankar Kumar Revu, Jing Wu, Matthew Henkel, Gerard Hernandez and Mandy McGeachy
University of Pittsburgh, Pittsburgh, PA
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 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
F.86. Using Antigen Specific Chimeric Antigen Receptor [CAR]-Redirected T Cells to Remodel Immune Balance in
Type 1 Diabetes
LI ZHANG1, Tomasz Sosinowski2, Sachin Badole1, Nitin Sekhar1, Massimo Pietropaolo1 and Howard Davidson2
1Baylor University, Houston, TX, 2University of Colorado, Aurora, CO

Previously we showed that an insulin B:9-23 register 3 specific monoclonal antibody (mAb287) delayed spontaneous type
1 diabetes (T1D) when administrated to NOD mice. Of note, mAb287 delayed progression to overt hyperglycemia even
when administrated at a late pre-diabetic stage. Efficacy was associated with a decrease in islet infiltration of lymphocytes
suggesting that mAb287 is acting to delete and/or reprogram antigen presenting cells expressing the cognate
peptide:MHC complex. The recent successes of chimeric antigen receptor (CAR)-redirected CD8 T cells in cancer
immunotherapy prompted us to investigate whether the efficacy of this monoclonal antibody therapy could be enhanced by
delivery in a cellular format. Accordingly, we now describe our results using mAb287-CAR CD8 T cells and control CAR-T
cells.
Using our optimized protocol, up to 35% of activated CD8 T cells can be transduced with mAb287-CAR retroviruses. In
vitro stimulation experiments confirm that mAb287-CAR-CD8 cells maintain the antigen binding specificity of the parent
antibody, secreting IFNg in a dose dependent manner in response to insulin B:9-23(R3)/I-Ag7 complexes, but not
controls. Similarly, mAb287-CAR-CD8 T cells delete antigen presenting cells with the target antigen on their surface in
vitro. Following adoptive transfer to young NOD mice GFP expressing mAb287-CAR-CD8 T cells could be detected by
flow cytometry at least 2 weeks post-transfer in the spleens and lymph nodes. Recipient animals showed no evidence of
acute toxicity following transfer. We propose that the antigen specific mAb redirected CAR T cells may be a safe immune
therapy to arrest the progression of autoimmune diabetes.

F.87. Type 1 Diabetes Is an Immunologically Heterogeneous Disease: Findings from a Longitudinal Study of CD4
and CD8 Cell Autoimmune Variation
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Alyssa Woodwyk1, Lorraine Yeo2, Mark Peakman2 and Craig Beam1
1Western Michigan University, Kalamazoo, MI, 2Kings College London, United Kingdom

Brodin and Davis1 recently reported that the variability of immune cell populations in healthy humans varies mostly
between subjects, and levels within subjects remain relatively stable over time. We sought to investigate these results in a
sample of 39 Type 1 Diabetes (T1D) patients. Variability of CD4 and CD8 T cell populations was assessed via random
effects analysis to quantify the extent of between subject variation relative to within subject fluctuations of the cell
population measurement. CD8 naïve, stem cell memory, central memory, transitional memory, effector memory, preterminal and terminal effector cell populations and CD4 naïve, stem cell memory, central memory, effector memory, and
effector cell populations were included in analysis as fractions of the total CD4 and CD8 populations. Standard deviations
measuring within-subject variability ranged from 0.21 to 5.77, and between-subject variability from 1.45 to 25.00. Percent
variability from within-subject differences ranged from 2.83% to 35.08%, and between-subject from 64.92% to 97.17%.
Thus, while the within-subject variability can be appreciable, the variation between subjects is typically much greater. We
conclude that our findings in T1D patients are in general agreement with Brodin and Davis. However, the question remains
whether this heterogeneity between subjects is linked to individual differences or reflective of different immunopathological
processes (endotypes) as defined by Arif et. al2. We suggest that research should be conducted to both delineate
endotypes and then identify subject-level correlates of this heterogeneous disease process in the hopes of improving our
understanding and treatment approaches to this disease.

F.88. Altered IL-2 and IL-7 Networks in T1D are Revealed Through Systems Analyses
S. Alice Long, Sara Murray, Scott Presnell, Karen Cerosaletti, Jerill Thorpe, Katharine Schwedhelm, Charlie Quinn, Cate
Speake, Carla Greenbaum and Jane Buckner
Benoroya Research Institute at Virginia, Seattle, WA
Cellular phenotypes associated with T1D include multiple cell types which together, may offer clues to pathogenesis and
guide therapeutic choices. Defining and ranking these phenotypes has been challenging due to patient heterogeneity,
cellular variability, and limited global cellular analyses. Thus, we designed a large (n=100/group), age and gender
matched, cross-sectional study of control and T1D subjects including approximately 300 reproducible (intra-assay CV;
median 0.13) parameters of B and T cells using 3 steady-state and 4 cytokine stimulation flow cytometry panels. T cell
activation (HLA-DR, CD25, CXCR3) and early B cell markers including IgD were most prominent in single parameter
analyses between controls and T1D after applying multiple testing correction. To understand differing relationships
between parameters, we correlated all pairs of parameters within cohorts and then compared these correlations between
T1D and controls, revealing networks of significantly altered relationships. Prevalent altered relationships occurred
between cell types, not within cell types, and were enriched for CCR4, cytokine responses, and early B-cell maturation
markers. Using these same correlations to build networks between multiple parameters, control and T1D networks
exhibited altered central parameters. IL-2 and IL-7 response and early B cell markers differed the most, with T1D networks
being less connected indicating broad defects in these pathways. Together, our findings move beyond single parameter
analyses of disease, offering a more comprehensive understanding of the phenotypes associated with T1D. Understanding
these altered relationships between immune parameters has implications for selection and stratification of subjects for
treatment of T1D with immune-mediated therapies.

F.89. T Cell Library Assay Identified Functional ZnT8-Specific Memory CD8+ T Cells in Patients with Type 1
Diabetes
Hideki Ogura, Paula Preston-Hurlburt and Kevan Herold
Yale University, New Haven, CT
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Recent studies identified pancreatic islet antigen-specific CD8+ T cells in patients with type 1 diabetes (T1D) and healthy
subjects with comparable frequencies, however the difference in the function was not fully understood. Other groups have
used T cell library to assess CD4+ T cell response to pathogens or myelin autoantigens, but CD8+ T cell libraries have not
been previously studied. We generated more than 8,000 CD8+ T cell libraries from PBMCs of 17 patients and 9 healthy
subjects and studied its reactivity against pooled islet antigen peptides including preproinsulin, IGRP, IA-2, and ZnT8. The
frequency of positive libraries responding to the islet antigens with robust IFNg production was significantly higher in the
memory CD8+ fraction of T1D patients (3.83%) compared to healthy subjects (1.02%). The estimated ratio of these cells in
the patients was 0.0019%. It declined over time after onset of disease (R2=0.2365, p=0.0335). In addition to IFNg, these
cells produced higher levels of proinflammatory cytokines including TNF-a and IL-6. Among 17 positive libraries from 3
patients were further analyzed for reactivity to antigenic peptides and all the libraries reacted with ZnT8186-194 peptide
suggesting that this is a major islet antigen recognized by CD8+ T cells. TCR sequencing analysis on the libraries revealed
that there is no or minimum shared clonality of ZnT8-speicific TCRs among the patients. These results imply that the
library assay is useful for analyzing the islet antigen specific-CD8+ T cells, which allows us to achieve immunological
measures to evaluate the progression and intervention of disease.

T.70. Jurkats and Type 1 Diabetes: TCR and Receptor for Advanced Glycation Endproducts Signaling
James Reed1, Paula Preston-Hurlburt1, Songyan Deng1, Sean Durning1,2 and Kevan Herold1
1Yale University, New Haven, CT, 2AbbieVie, New Haven, CT

The receptor for advanced glycation endproducts (RAGE) may be found in adaptive immune cells but its role is not
understood. Patients with type 1 diabetes (T1D) express increased levels of intracellular RAGE in T cells, compared to
healthy controls, as do euglycemic at-risk relatives who progress to disease. We studied gene expression by nanostring in
T cells from type 1 diabetics and found differences in pathways utilized by RAGE+ versus RAGE- T cells including those
affecting apoptosis and survival via TNFs/NF-κB/Bcl-2 proteins, IL-12-induced IFN-γ production, and PDGF signaling
through STATs and NF-κB proteins.
We studied RAGE signaling in Jurkat cells. We silenced intracellular RAGE with pooled siRNAs causing a 75% reduction
in RAGE by flow cytometry FITC mean fluorescence index. Using knockdowns, we found T cell receptor (TCR) signaling
interference. Western blots of RAGE siRNA transfected Jurkats showed decreased baseline levels of Zap70. There was
decreased signal amplitude of phosphorylated Erk 1/2 with RAGE siRNA. The addition of high mobility group box 1 protein
(HMGB1), a known RAGE ligand, increased the amplitude of phosphorylated Erk 1/2 signal in submaximally stimulated
Jurkats transfected with negative control siRNA but not with RAGE silencing. RAGE siRNA did not affect CD3 surface
expression.
RAGE stimulation may enhance TCR signal in T cells. Through the release of multiple ligands during inflammation this
mechanisms may facilitate survival and activation of T cells.

T.71. Ultrasensitive Assays for Detection of Type 1 Diabetes (T1D) Autoimmune Reactivities
Anu Mathew1, Mingyue Wang1, Simone Barbero1, Sunsanee Kanjananimmanont1, Katarzyna Haynesworth1, William
Winter2, David Pittman2, Jeff Debad1, George Sigal1 and Jacob Wohlstadter1
1Meso Scale Diagnostics, LLC., Rockville, MD, 2University of Florida, Gaineville, FL

In an ongoing study to assess the feasibility of developing multiplexed immunoassay panels for detection of organ-specific
autoimmune biomarkers, MSD developed assays for the detection of T1D biomarkers. T1D affects approximately 0.3% of
Americans and has a rapidly rising incidence. Autoimmune response markers of T1D can be detected prior to disease
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onset, serving as important tools for T1D research. MSD® MULTI-ARRAY technology was used to develop a firstgeneration multiplexed assay to detect key T1D autoimmune response markers, namely, autoantibodies to glutamic acid
decarboxylase (GADA), insulinoma 2 (IA2A), and insulin (IAA). Using assay proficiency evaluation samples from the Islet
Autoantibody Standardization Program, these assays performed comparably to existing assays, with the advantages of
low sample volume (( < 50 μL), high throughput, and no radioactivity. In the current study, next generation assays were
developed using MSD’s ultrasensitive assay format to detect the T1D-relevant reactivities IAA, GADA, and IA2A.
Preliminary data show assay sensitivities/specificities improve from 60%/100% to 90%/89% (IAA detection), 65%/100% to
70%/100% (GADA detection), and 35%/100% to 50%/100% (IA2A detection). Furthermore, a new ultrasensitive assay was
developed for detection of another key biomarker, ZnT8 autoantibody, that exhibits preliminary sensitivity and specificity of
35% and 89%, respectively. The ultrasensitive MSD assay format significantly improves the ability to detect serum
samples with multiple T1D reactivities.
The reported research was supported by the NIAID of the NIH under Award #1 U24 AI 118660. The content is solely the
responsibility of the authors and does not necessarily represent the official views of the NIH.

T.72. The Effects of Oral Insulin in Individuals at Risk of Type 1 Diabetes; A TrialNet Randomized Clinical Trial
Carla Greenbaum1, Schatz Desmond2, Skyler Jay3, Jeff Krischer4 and Peter Gottlieb5
1Benaroya Research Institute, Seattle, WA, 2University of Florida, Gainesville, FL, 3University of Miami, Miami, FL,
4University of South Florida, Tampa, FL, 5University of Colorado, Denver, CO

We screened 138,385 relatives of individuals with type 1 diabetes for diabetes autoantibodies. 3,583 were identified as
insulin autoantibody (mIAA) positive. Of these, 581 with insulin autoantibodies (miAA) and either ICA or GAD and IA-2
were placed into one of 4 stratum according to antibodies and first phase insulin release determined from intravenous
glucose tolerance testing. All subjects had normal glucose tolerance at entry and therefore at stage 1 of
diabetes. Subjects were randomized to treatment with 7.5 mg oral insulin daily or placebo and followed for development of
stage 3 diabetes (clinical diabetes onset). A separate mechanistic study has randomized 92 individuals with mIAA and at
least one other antibody to 6 months of either 67.5 mg daily oral insulin or 500 mg every other week to examine safety of
higher doses and whether changes in antibodies or CD8 T cells can be detected. Results: This is the largest placebo
control randomized trial ever conducted in those with Stage 1 of diabetes, with up to 10 years of follow-up (median 2.6
years). The median age at enrollment was 8.2 years. The first subject was randomized in 2007 and the last in December
2015. Results of the clinical trial will be presented at the ADA meeting, June 12, 2017 and are embargoed until then. At
FOCIS, this and additional data will be available from the primary trial and the first 40 subjects of the companion
mechanistic study.

T.73. Immunological and β Cell Changes in Response to Checkpoint Inhibition
Ana Luisa Perdigoto, Hideki Ogura, Jinxiu Rui, Angeliki Stamatouli and Kevan Herold
Yale University, New Haven, CT
Autoimmune diabetes arises from destruction of pancreatic β cells by infiltrating autoreactive cytotoxic T cells. Cancer
patients treated with checkpoint inhibitors can rapidly develop diabetes. While diabetes has been reported with monoclonal
antibodies (mAbs) targeting the PD-1/PD-L1 axis, it has not been reported with anti-CTLA-4 mAbs alone. In addition, there
is little understanding about why some individuals treated with these drugs develop diabetes. We hypothesized that the
response of β cells to immune stressors may be responsible for the loss of tolerance with PD-1/PD-L1 but not CTLA-4
antagonists. Allogenic human islets were cultured with PBMCs from healthy donors in the presence of PD1 or CTLA4
mAbs or control immunoglobulin. In islet-PBMC cocultures treated with anti-PD-1, but not anti-CTLA-4 mAb, we observed
increases in IL-2, IL-17, IL-13, and IFNγ. β cells from islets treated with IFNγ alone demonstrated increased expression of
PD-L1, but not CD80 or CD86, the CTLA-4 ligands. We observed similar findings in β cells from NOD mice during
progression of autoimmune diabetes. Although preliminary CyTOF analysis showed no difference in the frequency of β cell
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antigen specific CD8 T cells by tetramer staining between patients treated with PD-1/PD-L1 antagonists who did and did
not develop diabetes (N=3 each group), tetramer positive CD8 T cells in diabetics had higher levels of CD27 (p=0.006).
We conclude that PD-L1 is induced on β cells with inflammatory mediators, possibly as a protective response. In those
who develop diabetes, blockade of this inhibitory ligand may lead to activation of diabetogenic CD8+ T cells.

T.74. Transfer of Type 1 Diabetes by Bone Marrow Transplantation in Humans: Rare Clinical Cases of a Great
Potential for Understanding Disease Pathogenesis
Alessandra Mandelli1, Angela Stabilini1, Eleonora Tresoldi1, Maki Nakayama2, Piermarco Piatti1, Emanuele Bosi1 and
Manuela Battaglia1
1San Raffaele Scientific Institute, Milan, Lombardia, Italy, 2University of Colorado, Aurora, CO,

In the early 1990s, a few cases of Type 1 Diabetes (T1D) transfer after allogeneic bone marrow transplantation (BMT)
between HLA-identical siblings were reported as case reports but the mechanism responsible for this transfer has never
been investigated. We believe that these “accidental experiments” provide the ideal clinical setting to gain insights into T1D
pathogenesis.
Two cases of T1D transfer after BMT between HLA-identical adult and paediatric siblings occurred at our Hospital. The
adult bone marrow recipient became diabetic 9 years post-transplant while the seven-year-old boy seroconverted one year
after transplantation and he is currently T1D-free but 4 T1D-autoAb positive.
To dissect the mechanism of disease transfer we tested whether the same autoAg-specific T cells were present both in the
donor and the recipient. Proliferative responses to T1D-associated autoantigens (GAD65 and pro-insulin) were measured
by the CFSE dilution assay. The same frequencies of autoreactive T cells proliferating to GAD65 and pro-insulin were
present both in donor and recipient while the frequencies of T cells to the recall Ag Tetanus Toxoid were different.
Autoreactive T-cell clones were generated and current studies are testing the presence of shared TCR among the donors
and the recipients. These rare clinical cases represent a unique opportunity to test the hypothesis that transfer of
pathogenic T cells in humans can cause pancreas destruction in the absence of a diabetogenic-specific environmental
trigger.

T.75. Interim analysis of UST1D: A pilot clinical trial of ustekinumab in recent-onset Type 1 Diabetes Mellitus.
Ashish Marwaha1, Tom Elliott1, Annika Sun1, Marla Inducil1, Rusung Tan2, Jan Dutz1, Sabine Ivison1, Laura Cook1 and
Megan Levings1
1University of British Columbia, Vancouver, BC, Canada, 2Sidra Medical and Research Center, Doha, Qatar

Preclinical studies suggest that blockade of pro-inflammatory T cells that secrete IL-17/IFN-γ may suppress the T1D autoinflammatory response. We assessed the safety and optimal dosing of ustekinumab (a monoclonal antibody targeting the
IL-17/IFN-γ pathway) for the treatment of adult recent-onset T1D in a phase I/II open-label clinical trial (NCT02117765).
We enrolled 10 patients within 100 days of T1D diagnosis, aged 18-35 years, and with a peak C-peptide of 0.2nmol/l or
greater on MMTT. Subjects received either 45mg or 90mg ustekinumab every 3 months. The primary endpoint was safety
(rate, frequency and severity of adverse events). We also measured the baseline-adjusted change in 2-h AUC C-peptide
response to MMTT at 1 year and performed flow cytometric analyses before and after study drug administration to assess
any change in T helper cell subsets.
Ustekinumab-treated patients had a total of 10 adverse events (1/10 was possibly attributed to study drug). At 1 year, the
90mg cohort had a mean reduction in C-peptide AUC of 0.1pmol/mL and after one dose of study drug demonstrated a
mean 50% reduction in peripherally circulating Th17.1 cells. The 45mg cohort had a mean C-peptide AUC reduction of
0.26pmol/ml and no changes in Th17.1 cells were observed.
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Our study confirms the safety of ustekinumab in the context T1D and indicates that a higher 90mg dosing regime is
optimal. This pilot provides a rationale to proceed to a phase II/III study to definitively test the efficacy of ustekinumab in
preserving endogenous insulin secretion in children with recent-onset T1D.

T.76. Comprehensive Immunophenotyping Identifies Novel Subset Associations with Age and Type 1 Diabetes
Status
Daniel J. Perry, Andrew R. Schultz, Howard R. Seay, Mark A. Atkinson and Todd M. Brusko
University of Florida, Gainesville, FL
OBJECTIVES: The goal of this project is to provide a detailed description of immune subsets from a cohort of T1D affected
and unaffected donors and to assess the impact of age and disease status on circulating immunophenotypes. We
hypothesize that establishing normal immunophenotypic baselines will facilitate biomarker identification.
METHODS: Blood donations were collected from a cohort of controls (n=164, age=26.7±11.2), relatives (n=342,
age=31.8±16.0), and T1D patients (n=204, age=21.1±12.3). Whole blood was surface stained with six fluorescent
antibody panels and complete blood counts (CBC) were measured, allowing for detailed adaptive and innate immune
subset classification. In total, 351 percentage, mfi, CBC, and absolute count parameters were collected. Elastic net logistic
regression analyses were used to predict the age and clinical statuses of donors using these immunophenotypes as
covariates.
RESULTS: Circulating populations of immune cells were highly dynamic under age 30 and generally stable after age 40. In
addition to the expansion of memory and contraction of naïve T cell populations, we also observed dramatic shifts in naïve
CD4+CXCR3+, naïve CD4+CXCR5lo, CD8+CXCR5lo Tem, and CD4+PD1+ Tcm subsets. Moreover, we were able to
accurately predict donor age based on immunophenotypic parameters (predicted vs actual age Pearson r=0.997 for
controls, r=0.978 for relatives, r=0.938 for T1D). Finally, several phenotypic differences were found in patients compared to
age-matched controls, including increased naïve CD8+CXCR3+ (p+CD185+ (p< 0.01), and decreased CD8+CD279+ Tcm
(p < 0.01). Herein, we have constructed a comprehensive description of the immune repertoire and have identified several
putative T1D biomarkers.

T.77. Selective Expansion of PD-1+TIGIT+ CD4 T Cells Following Depletion of CD2hi Cells with Alefacept in Recent
Onset T1D
Duangchan Suwannasaen1, Katharine Schwedhelm1, Jerill Thorpe1, Carla Greenbaum1, Cate Speake1, Jerry Nepom1,
Kristina Harris2 and S. Alice Long12
1Benaroya Research Institute at Virginia Mason, Seattle, WA, 2Immune Tolerance Network, Bethesda, MD

In an ITN clinical trial, alefacept (an LFA3-Fc fusion protein targeting CD2) preserved endogenous insulin production in
recent onset T1D a year following therapy cessation. Since alefacept may have deletional and agonistic effects on the
immune system, we assessed lymphoid phenotypic and functional changes with therapy and developed an in vitro model
mimicking alefacept mechanism of action. Immunological changes observed during treatment included 63-73 % depletion
of CD2hi CD4 and CD8 memory T cells and CD56hi NK cells, preservation of Tregs, and 26-33% increases in PD1+TIGIT+CD4 memory T cells in peripheral blood following treatment. PD1+TIGIT+ CD4 memory T cells failed to express
CD57 and KLRG1, suggestive of an anergic/exhausted phenotype. Culture of alefacept with PBMCs from T1D subjects
replicated depletion of CD2hi memory T cells and CD56hi NK cells including CD2hiPD1+ cells. In the same cultures, there
was concomitant activation of CD56loCD16hi NK cells that correlated with a significant reduction of CD2hiCD4 effector
memory cells and an increase in CD2loPD1+TIGIT+ memory CD4 T cells. To test the hypothesis that alefacept increases
CD2loPD-1+TIGIT+ CD4 T cells in an agonistic manner, we performed mix-back experiments and found a 48% increase in
PD-1+TIGIT+ cells in CD2loCD4 effector memory T cells. Together, these data suggest that alefacept may function
through deletion of CD2hi cells and selective expansion of CD2loPD-1+TIGIT+CD4 T cells. Understanding the possible
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role of therapy-induced PD-1+TIGIT+ CD4 T cells, and factors that maintain their functional properties associated with
hyporesponsiveness may help explain the success of alefacept therapy.

T.78. A novel Population of β Cells That Resist Immunological Attack Develop During Progression of Autoimmune
Diabetes in NOD Mice
Jinxiu Rui1, Songyan Deng1, Arnon Arazi2, Ana Luisa Perdigoto1, Zongzhi Liu1 and Kevan Herold1
1Yale University, New Haven, CT, 2Broad Institute of MIT and Harvard, Boston, MA

Type 1 diabetes (T1D) is a chronic autoimmune disease that involves immune mediated destruction of β cells. How β cells
respond to immune attack is unknown. We identified a population of β cells during the progression of T1D in non-obese
diabetic (NOD) mice that survives immune attack. This population develops from normal β cells confronted with islet
infiltrates. Pathways involving cell movement, growth and proliferation, immune responses, and cell death and survival are
activated in these cells. There is reduced expression of β cell identity genes and diabetes antigens and increased immune
inhibitory markers and stemness genes. This new subpopulation is resistant to killing when diabetes is precipitated with
cyclosphosphamide. Human β cells show similar changes when cultured with immune cells. These changes may account
for the chronicity of the disease and the long-term survival of β cells in some patients.

T.79. Improving Efficacy of Tolerogenic DNA Vaccines for Type 1 diabetes
Jorge Postigo and Remi Creusot
Columbia University, New York, NY
Type 1 diabetes (T1D) is a beta cell-targeted autoimmune disease mediated by CD4 and CD8 T cells. Antigen-specific
therapies (ASTs) aim to restore T cell tolerance by blocking or reprograming the response of diabetogenic T cells.
However, various attempts at applying ASTs to treat T1D in humans have failed, likely due to lim ited antigen
representation and inability to target neoantigen-specific T cells. DNA vaccines offer flexibility in expressing epitopes from
multiple antigens as well as neoantigen-emulating mimotopes, but DNA-based endogenous antigen delivery primarily
target CD8 T cells. Targeting of both CD4 and CD8 T cells across a broader range of antigen specificities will likely be
required to reestablish tolerance fully and durably. Thus, we developed DNA constructs encoding major epitopes and
mimotopes for several beta cell antigens, whereby groups of epitopes are differentially targeted within transfected cells for
efficient and simultaneous engagement of CD4 and CD8 T cells, or alternatively secreted for acquisition and presentation
by other antigen-presenting cells. Shortly after a single administration of these DNA vaccines in vivo, responses by
multiple antigen-specific CD4 and CD8 T cells (adoptively transferred and/or identified by MHC tetramers) were evident in
the draining lymph nodes (especially with the secreted antigens) and distinct from the response to endogenous antigens in
pancreatic lymph nodes. This response included the induction of antigen-specific Foxp3+ CD4 T cells, suggestive of a
tolerogenic outcome. Our studies suggest that pDNA tolerizing vaccination can efficiently target diabetogenic CD4 and
CD8 T cells and enhance protection against T1D

T.80. Helios and CD127 Expression in CD8 Central Memory Cells are Associated with Disease Progression in T1D
Megan Maerz, Jerill Thorpe, Alice Wiedeman, Eddie James, Cate Speake, Carla Greenbaum, S. Alice Long and Karen
Cerosaletti
Benaroya Research Institute, Seattle, WA,
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Residual C-peptide in Type 1 diabetes (T1D) indicates the persistence of beta cell function and insulin production and is a
key therapeutic goal in the treatment of T1D. T cells are known to be involved in T1D pathogenesis. Thus, we designed a
study to test T cell immune correlates of residual C-peptide using a cross-sectional cohort of T1D patients with varying
levels of disease progression; slow progressors (n=33) maintained at least 0.1ng/mL of C-peptide, whereas rapid
progressors (n=32) had C-peptide levels less than 0.1ng/mL within 5 years of diagnosis. We characterized PBMCs using
multicolor flow cytometry and then compared T cell populations with clinical data. Compared to rapid progressors, slow
progressors had significantly increased CD127 expression on CD8 central memory (CM) cells and decreased Helios
expression on CD8 effector memory RA cells. As a continuous variable, higher C-peptide levels correlated with diminished
total CD8 CM cells, and decreased Helios and CD28 expression within CD8 CM. Increased CD127 expression on CD8 CM
cells was also observed in patients diagnosed at a later age. In an independent set of T1D samples analyzed by mass
cytometry, islet-specific CD8 T cells were marked by increased CD127 expression compared to virus-reactive cells.
Together, these observations suggest that CD127 and Helios on CD8 memory subsets may be an immune correlate of
disease progression, and suggest involvement of a chronic activation phenotype in CD8 CM cells with more aggressive
disease. Future studies will validate these findings and address the associations of this phenotype with genetic risk profile.

T.81. T cell Recognition of Hybrid Insulin Peptides in Human Subjects with Type 1 Diabetes
David Arribas-Layton1, Katie Haskins2, Bill Kwok1, Thomas Delong2 and Eddie James1
1Benaroya Research Institute, Seattle, WA, 2University of Colorado, Denver, CO

T cell clones isolated from the pancreatic infiltrates of nonobese diabetic (NOD) mice have been shown to recognize
epitopes formed by covalent cross-linking of proinsulin peptides to other peptides present in secretory granules. Formation
of such hybrid insulin peptides (HIPs) has been confirmed through mass spectrometry. In addition, responses to HIPs were
recently observed among CD4+ T cells isolated from the pancreatic islets of two organ donors who had T1D. However,
unanswered questions remain about the prevalence of HIP-specific T cells in human subjects, the diversity of hybrid
sequences they recognize, and their role in human disease. Here we demonstrate that HIP-specific CD4+ T cells can be
readily detected in the peripheral blood of patients with T1D through direct ex vivo analysis with HLA class II tetramers. T
cell clones isolated from these subjects typically recognized HIP peptide with high affinity. Relevant HIPs discovered in the
NOD are restricted by I-Ag7, implying that in human subjects HIPs might be recognized primarily in the context of DQ8.
However, we identified six novel HIP sequences that are recognized in the context of DRB1*04:01. Interestingly, these
diverse HIPs are derived from the insulin A chain, B chain, and C peptide covalently linked to one another (intra-antigen
HIPs) or to other secretory granule proteins (inter-antigen HIPs). These results support the relevance of HIPs in human
disease and may help to establish a new mechanism that contributes to the loss of peripheral tolerance in T1D.

T.82. Broad Repertoire of Autoreactive T Cells from the Islets of Donors with Type 1 Diabetes
Sally Kent1, Jenny Aurielle Babon1, Megan DeNIcola1, David Blodgett1, Inne Crèvecoeur3, Thomas Buttrick4, René
Maehr1, Rita Bottino5, Ali Naji6, John Kaddis7, Wassim Elyaman4, Rachana Haliyur8, Marcela Brissova8, Lut Overbergh3,
Thomas Delong9, Katie Haskins9, Alberto Pugliese10, Martha Campbell-Thompson11, David Harlan1, Eddie James12,
Chantal Mathieu3, Clayton Mathews11, Mark Atkinson11 and Alvin Powers8
1University of Massachusetts, Worcester, MA, 3Katholieke Universiteit Leuven, Leuven, Belgium, 4Brigham and Women’s

Hospital and Harvard Medical School, Boston, MA, 5Allegheny-Singer Research Institute, Pittsburgh, PA, 6University of
Pennsylvania, Philadelphia, PA, 7Beckman Research Institute, City of Hope, Duarte, CA, 8Vanderbilt University, Nashville,
TN, 9University of Colorado, Denver, CO, 10University of Miami, Miami, FL, 11University of Florida, Gainesville, FL,
12Benaroya Research Institute, Seattle, WA, 13VA Tennessee Valley Healthcare System, Nashville, TN
By necessity, most of our knowledge concerning islet-autoreactive T cells comes from the peripheral blood of individuals
with type 1 diabetes (T1D). A significant knowledge gap exists in our understanding of the repertoire of islet-infiltrating,
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islet-autoreactive T cells. From isolated, handpicked islets from pancreata of 12 donors (5 month-20 year disease duration)
with T1D,we isolated, by direct growth from islets or by FACS-sorting of T cells from enzyme-dispersed islets, 300 T cell
clones/lines, 5 T cell lines from 1/7 donors without T1D, and no lines from 2 donors with type 2 diabetes. To date, in this
ongoing project, from 50 islet-derived T cell lines or clones have been examined and nineteen CD4+ T cell lines/clones
were found to be reactive with a broad range of islet-derived peptides. Thirteen lines/clones reactive were reactive with
known peptide targets and 6 lines/clones were reactive with post-translationally modified islet peptides. All autoreactive T
cell lines secreted pro-inflammatory cytokines. The remaining T cell lines/clones await determination of reactivity: this
includes 30 CD8+ T cell lines and the separation and purification of 102 T cell lines which grew from islets of as mixtures of
CD4+ and CD8+ T cells. These studies are a major step forward in defining the repertoire of islet infiltrating, autoreactive T
cells. These reactivities should impact the design of the induction of autoantigen-specific therapeutic efforts attempting to
benefit subjects at-risk for, with recently diagnosed, and with established T1D in combination with islet replacement or
regeneration.

T.83. The Role of Id2 and Id3 in Regulating NKT Cells of the Adipose Tissue
Heather Buechel, Ann Piccirillo and Louise D'Cruz
University of Pittsburgh, Pittsburgh, PA
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.

T.84. Natural Killer Cell Frequency and Phenotype in Patients with Type 1 Diabetes
Joseph Dean, Daniel J. Perry, Wen-I Yeh, Maigan A. Brusko, Howard R. Seay and Todd M. Brusko
University of Florida, Gainesville, FL
Multiple lines of evidence suggest viral infections may play a key role in the initiation of type 1 diabetes (T1D), including a
type 1 interferon signature, MHC class I hyperexpression in pancreatic islets, and the presence of autoreactive CD8+ T
cells thought to be directly cytotoxic to b-cells. However, there remains a paucity of data regarding the frequency, subsets,
and activation state of natural killer (NK) cells in T1D. Here, we report on NK cells in a cross-sectional cohort of patients
with established (> 3months duration) T1D (n=39; 25.7±16.1 y) first-degree relatives (n=26; 35.7±16.3 y) and healthy
controls (n=36; 21.7±10.9 y). Whole peripheral blood was collected and analyzed by flow cytometry for the markers CD3,
CD56, CD16, CD57, CD25, NKG2A, CD226 and TIGIT. In contrast to prior reports suggesting deficiencies, our results
showed no significant differences when comparing patients to controls in the frequency of total NK cells or in the
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associated immature CD56bright and terminally differentiated CD57+ subsets. However, we did observe increased
expression of the costimulatory receptor CD226 on NK cells in patients with T1D (P=0.0394), while expression of the
negative regulatory TIGIT was comparable with that of controls. Moreover, we noted a decrease in the expression of the
activation-dependent IL2RA (CD25), a T1D candidate gene, on NK cells in subjects with T1D (P=0.0084). Altogether, this
study shows differences in NK cell receptor expression and activity in T1D, which may be useful for the development of
biomarkers or rational therapies in the context of precision genomic medicine.

T.85. Relation of Islets Cell Antibody with Beta Cell Function in Type II Diabetic Patients of Bangladesh
Ashesh Kumar Chowdhury1, Saimun Nahar Rumana2, Mansura Khan1 and Abu Taher Sarker1
1Bangladesh Institute of Research and Rehabilitation for Diabetes, Endocrine and Metabolic Disorders, Dhaka,

Bangladesh, 2Ibrahim Medical College, Dhaka, Bangladesh
Background: Presence of Islet cell autoantibody (ICA) at the time of diagnosis predicts deteriorating β-cell function of
pancreas measured by C-peptide in type II diabetic patients. ICA positivity and measurement of C-peptide may predict
early insulin requirement.
Objective: To assess pancreatic β cell function (measured by C-peptide) in patients with ICA positive and negative type II
diabetic patients.
Methods: 173 type II diabetic adult patients of both sexes was selected and tested for presence of ICA autoantibody and
C-peptide level using ELISA kits (both from DRG, USA) at the time of diagnosis, after 6 month and one year interval.
Results: Statistically significant difference was found in respect of ICA value in 173 type II DM patients (p < 0.001). ICA
positive (12.7%) type II patients' mean value was 1.72±0.64 and was 0.55±0.16 in ICA (83.3%) negative cases. No
statistically significant difference was found in age, gender and BMI in ICA positive and negative patients. The mean Cpeptide level was 8.20±4.78 ng/ml in patients' positive for ICA antibody. After six months and one year follow up the mean
C-peptide was 3.93±3.38 ng/ml and 2.50±2.05 ng/ml respectively. The changes of mean C-peptide was statistically
significant (p < 0.001) in ICA positive patients after six months follow up in comparison to non-ICA negative patients.
Conclusion: We found deteriorating pancreatic β-cell function among ICA positive type II diabetic patients much earlier
than found elsewhere in other studies (2-3 years). They may need insulin (instead of oral) much earlier for effective control
of diabetes.

General autoimmunity
F.47. Literature Mining and Bioinformatics Analysis of Gene Expression Identifies Drug Targets for Treatment of
Systemic Lupus Erythematosus (SLE)
Amrie Grammer, Matthew Ryals, Adam Labonte, Sarah Heuer, Michelle Catalina and Peter Lipsky
AMPEL BioSolutions, LLC, Charlottesville, VA
Since new therapies for lupus have been extremely slow to develop and lupus patients have a great unmet medical need,
an independent pharma-external effort has been undertaken to evaluate all FDA approved drugs for potential use in this
autoimmune disease. In 2013, literature mining evaluated the >1000 compounds approved by the FDA and identified 157
possible lupus therapies. These were ranked using an evidence-based Composite Lupus Treatment Scoring
(CoLTs) approach (Lupus 25:1150, 2016). Between 2014-2017, the FDA has approved 125 new drugs, seven of
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which targeted an autoimmune/inflammatory disease and none of which was approved for use in SLE. These drugs
were evaluated for possible utility in autoimmune diseases and 43 were identified as possible therapies and ranked by
the CoLT-scoring system. Nine were identified as high-priority candidates for repositioning into lupus including drugs
targeting cellular metabolism, kinases and the immune system. In addition, potential utility of drug candidates in SLE was
gauged by bioinformatic analysis of gene expression profiles from lupus tissues (kidney, skin, synovium) and the periphery
(Whole Blood, B cells, T cells, myeloid cells). Connectivity scoring with gene expression profiles available in the Library of
Integrated Network Cellular Signatures (LINCS) confirmed many of the drug candidates and also suggested some unique
potential drug therapies. The combination of literature mining and bioinformatic analysis of gene expression profiles has
yielded a group of high priority candidates that have promise as therapies for SLE.

F.48. Genetic vs. Selective Forces in Formation of the Human Thymic TCR Repertoire
Mohsen Khosravi Maharlooei, Aleksandar Obradovic, Markus Hoelzl, Robert Winchester, Yufeng Shen and Megan
Sykes
Columbia University, New York, NY
Our knowledge about the formation of a TCR repertoire in the human thymus is limited. We used high throughput TCR
sequencing to assess the degree of similarity of TCR repertoires of human thymocytes generated in human thymi of
humanized mice generated with the same HSCs and autologous and allogeneic thymi. We observed that human thymus in
humanized mice selects a very diverse TCR repertoire. Formation of the human TCR repertoire is largely stochastic and
can be almost totally divergent in identical thymi generating thymocytes derived from the same pool of HSCs. We
demonstrated the impact of thymic selection in narrowing the TCR repertoire. The proportion of overlapping CDR3βs was
similar between identical and allogeneic thymi, showing that they may be cross-reactive and selected by different thymi or
that there are shared epitopes that participate in selection in the context of different HLAs. We observed an increased
overlap in β chains with higher frequencies. Length of more abundant CDR3βs decreased during thymic selection. CDR3β
overlap was also detected between different SP cell populations, often with different Vβ gene usage. As the HLAs that SP
CD4 and SP CD8 cells are selected on are different, the most likely explanation is that the shared CDR3βs are highly
cross-reactive. We also showed that genetic background and thymic selection does not dramatically change the V and J
gene usage in forming the TCR repertoire. Pairing of V and J genes is random and is only determined by the amount of
expression of each gene.

F.49. Long Non-Coding RNA and Methylome Profiles of Human Regulatory T Cells in Health and Disease
Laura Passerini1, Rosalia Curto1, Jose Garcia-Manteiga1, Giulia Barbiera1, Valeria Rossella1, Serenella Sartori1, Davide
Cittaro1, Daniele Avancini1, Francesca Santoni de Sio1, Rosa Bacchetta2, Silvia Gregori3 and Federica Barzaghi1
1IRCSS San Raffaele Scientific Institute, Milan, Lombardia, Italy, 2Stanford University, Stanford, CA, 3San Raffaele

Telethon Institute for Gene Therapy, Milan, Lombardia, Italy,
Regulatory T cells (Tregs) play a pivotal role in regulating immune responses to self and foreign antigens. Recent findings
highlighted that long-non-coding (lnc) RNAs control biological processes, acting as regulators of gene expression. We
hypothesize that defects in lncRNA-dependent post-transcriptional or chromatin regulation in Tregs may affect gene
expression resulting in altered Treg development, function or fitness in autoimmune and inflammatory disorders. Tregs
(CD4+CD25+CD127low) and effector T (Teff) (CD4+CD25-CD127-/+) were purified by flow cytometry from the peripheral
blood of healthy subjects (n=8) and the transcriptome and DNA-methylation profile were assessed. By RNA-Seq we
identified 82 differentially expressed annotated lncRNAs in Tregs vs Teff (fdr2). A good proportion of the transcripts
overlapped with CD4+ T-cell regulatory elements, Treg-associated coding genes, known FOXP3-binding sites, or are
proximal to Treg-specific differentially methylated regions (DMRs), thus suggesting a function in the regulation of Treg
biology. One of them hosts known autoimmune-disease associated single nucleotide polymorphisms. Preliminary data
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indicate that expression of Treg-specific lncRNAs is FOXP3-independent, since it is maintained in FOXP3-mutated Tregs
from IPEX patients and is not induced upon ectopic over-expression of FOXP3 in CD4+ T cells. Together with known
hypomethylated regions in Treg-associated genes, Medip-Seq analysis of the same samples identified a DMR in a
previously not reported Treg-specific regulatory element proximal to the CTLA4-gene. We are currently investigating the
functional relevance of Treg-specific lncRNAs and DMRs in Tregs from autoimmune patients. Our results will potentially
enable the identification of novel targets to modulate Treg function in health and disease.

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 and Timothy Olson2
1Hospital of the University of Pennsylvania, Philadephia, PA, 2Children's Hospital of Philadelphia, Philadelphia, PA

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 immunemediated. 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 CNLOH. 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.

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 Berenbaum3, Gilles Grateau4, Olivier Benveniste2,
Jeremie Sellam3, Philippe Seksik3, Claude Bernard2, Adrien Six1, Michelle Rosenzwagj2, Caroline Aheng2 and David
Klatzmann1
1Sorbonne Université, UPMC Univ Paris 06, UMRS 929, Paris, France, 2AP-HP, Hôpital Pitié-Salpêtrière, Paris, France,
3APHP, Hôpital Saint-Antoine, Inserm UMR S_934, UPMC Univ Paris 06, Paris, France, 4APHP, Hôpital Tenon, 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
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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.

F.53. Retained Inflammatory Signaling in Peripheral Blood Mononuclear Cells from Children with Quiescent
Juvenile Dermatomyositis and Active Psoriasis
Lauren Pachman1, Li Cao2, Brienne Lubor3, Dong Xu3, Chiang-Ching Huang4, Elisha Roberson2 and Gabrielle Morgan5
1Northwestern University, Ann and Robert H. Lurie Children’s Hospital, Evanston, IL, 2Washington University, St. Louis,

MO, 3Ann & Robert H. Lurie Children's Hospital of Chicago, Chicago, IL, 4University of Wisconsin-Milwaukee, Milwaukee,
WI, 5Stanley Manne Children's Research Institute, Chicago, IL
Background: The Cure JM Registry/Repository follows 492 JDM and sequentially collects clinical information and
biological samples, including peripheral blood mononuclear cells (PBMCs). Approximately 8% of patients later develop a
secondary autoimmune disease, most commonly psoriasis (~2%). This study compared the immunological pattern for
PBMC RNASeq during active JDM with the same child's PBMC pattern during Psoriasis and to matched controls.
Methods: We identified JDM patients (n=5) with stored PBMCs from the time of active JDM and PBMCs obtained after the
onset of Psoriasis, approximately 10 years later, as well as 2 sets of controls, age/sex matched to the PBMC samples
(n=5). The PBMC transcriptome was assessed using stranded RNA sequencing.
Results: Using a paired-sample analysis, the JDM-only PBMCs were essentially the same as the PBMCs from active
psoriasis, with only a single differentially expressed gene. In contrast, the JDM samples, compared to controls, exhibited
numerous genes significantly increased fold-change (FC) greater than 2 (n=115) and decreased less than -2 (n=9),
encompassing inflammatory genes, such as JUN (4.3 FC; p < 0.0001), MAP3K8 (FC 3.0, p < 0.01), and lipid processing,
OLR1 (FC 33.1, p < 0.01). The genes significantly increased at least 2-fold were enriched for the NK-kappa B and TNF
signaling pathways.
Conclusions: As expected, PBMCs from symptomatic JDM displayed increased immunological activity compared to
controls, with enrichment of several key pathways. However, this signature had not significantly altered a decade later,
when they developed psoriasis, suggesting a shared genetic liability for both JDM and Psoriasis, and, perhaps, other
autoimmune diseases.

F.54. Generation of Powerful Human Tolerogenic Dendritic Cells By LV-mediated Human IL-10 Gene Transfer
Michela Comi, Grazia Andolfi, Giada Amodio, Luca Cesana, Anna Kajaste-Rudnitski and Silvia Gregori
San Raffaele Telethon Institute for Gene Therapy (SR-TIGET), Milano, Lombardia, Italy
Tolerogenic dendritic cells (tolDC) are a promising tool for cell-based approaches to induce tolerance in transplantation
and autoimmunity. Among others, IL-10-modulated DC have been recently identified as the best-suited cells for tolDCbased therapies. An example of tolDC are DC-10, an inducible subset of human DC endowed with the ability of
spontaneously and upon activation releasing high levels of IL-10, and of inducing T regulatory Type 1 (Tr1) cells. In this
study, we assessed the use of a lentiviral vector encoding for IL-10 and Ã¢Ë†â€ NGFR, as marker gene (LV-IL-10/Ã¢Ë†â€
NGFR), to generate DC-10-like cells. During human DC differentiation, monocytes were treated with viral-like particles
containing the simian immunodeficiency virus (SIV)-derived accessory protein Vpx and then transduced with LV-IL-
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10/Ã¢Ë†â€ NGFR. As control, classical DC-10 generated from monocytes in the presence of IL-10 were used. Compared
to classical DC-10, IL-10-transduced DC secreted spontaneously, and upon LPS stimulation, higher levels of IL-10, in the
absence of IL-12. Moreover, IL-10-transduced DC displayed DC-10 features: expression of the tolerogenic molecules HLAG and ILT4, induction of hypo-responsiveness in allogeneic CD4+ and CD8+ T cells, and of anergic allo-specific T cells.
Interestingly, IL-10-transduced DC are more powerful than classical DC-10 in promoting in vitro differentiation of allospecific Tr1 cells. These results showed that constitutive over-expression of IL-10 in human monocyte-derived DC leads to
a cell population that recapitulates phenotype and functions of DC-10 and open new perspectives in their clinical use in Tcell mediated diseases.

T.33. Tolerance Induction by Teplizumab Is Modulated by Gut Microbiota
Elke Gulden, Nalini Vudattu, Songyan Deng, Paula Preston-Hurlburt and Kevan Herold
Yale University, New Haven, CT
We have shown that teplizumab, a non-FcR binding anti-CD3 mAb, induces tolerance by activating tolerogenic, IL-10
producing T cells in the gut of normal and humanized mice. Clinical studies revealed that not all patients respond to
teplizumab treatment. Due to the intimate relationship between the immune system and microbiota in the gut, we
hypothesized that gut microbiota can affect the efficacy of teplizumab treatment. We studied the effects of modulating the
gut microbiome on the prevention of xenograft rejection in humanized mice. Teplizumab treatment delayed the rejection of
B6 skin grafts on humanized NSG mice (p=0.001) and induced IL-10 secretion in the serum. Treatment with a cocktail of 4
antibiotics (Ampicillin, Neomycin, Metronidazole, and Vancomycin) but not the individual antibiotics prevented the activity
of teplizumab and the induction of IL-10 (p=0.034). Teplizumab induced immune cell activation in gut infiltrating immune
cells that was reduced when antibiotics were given. To directly study the activation properties of the microbiota of
antibiotic-treated or untreated mice, we cultured splenocytes with microbiota and determined the cytokine production. Gut
microbiota from antibiotic-treated mice induced less IL-10 production by splenocytes from humanized mice(p=0.0014).
Moreover, human stool samples from antibiotic treated children also showed reduced induction of IL-10 by peripheral
blood mononuclear cells. In conclusion, our results suggest that the microbiota are critical modulators of tolerance induced
by biologics. The microbiome from antibiotic humans induce less activation of human immune cells that is needed for
acquisition of tolerance.

T.34. Altered Treg Function and Selection Following Aire-deficiency, New Insights on the Role of Aire
Jason Ossart1,2, Séverine Menoret1, Laure-Hélène Ouisse1, Elodie Autrusseau1, Claire Usal1, Anne Moreau3, Marion
Cadoux1, Cécile Braudeau3, Nicolas Degauque1, Jérôme Martin1, François-Xavier Hubert1, Ignacio Anegon1, Régis
Josien1 and Carole Guillonneau1
1UMR1064, INSERM, Université de Nantes, Nantes, France, 2LabEx IGO, Nantes, France, 3Centre Hospitalier

Universitaire, Nantes, France
Auto-immune diseases can be caused by a break in self-tolerance. The Auto-immune regulator (Aire) is an important
transcription regulator that plays a critical 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.
We demonstrated that there is a similar pattern of expression of Aire between rat and human in the thymus and lymph
nodes. We then generated a model of Aire-deficient rats by disrupting 7-base pairs in exon 3 emulating a frequent human
mutation. 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-old, auto-immune histological injuries, numerous circulating autoantibodies and a strong increase of circulating IgM and IgA. We demonstrated an altered suppressive capacity of both
CD4+CD25+ and CD8+CD45RClow Tregs in Aire-/-rats in vitro in a MLR assay. Preliminary results from in vivo model of
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wasting disease in IL2Rg-/- rats suggested that Tregs from Aire-/- rats failed to control the disease in contrast to Tregs from
control rats. We also showed a significant bias in the TCR repertoire of CD8+CD45RClow Tregs with selection of a
restricted private Vβ20 repertoire, but not in CD4+CD25hi Tregs. Altogether, our results demonstrate that Aire-deficient rats
expressed APECED-type auto-immune features and suggest a role for Aire in Treg function and selection.

T.35. Regulation of B Lymphocyte Metabolism by the PI3K/Akt Pathway
Edgard Mejia, Nipun Jayachandran, Kimia Sheikholeslami, Sen Hou, Grant Hatch and Aaron Marshall
University of Manitoba, Winnipeg, Canada
The phosphatidylinositol-3-kinase (PI3K) pathway has been shown to regulate cellular metabolism. Disturbance of the
PI3K pathway causes abnormal activation of immune cells that may result in autoimmunity or leukemia/lymphoma
development. Tandem pleckstrin homology (PH) domain proteins (TAPPs) bind to phosphatidylinositol-3,4-bisphosphate
(PI(3,4)P2), a product of PI3K. The serine/threonine kinase known as Akt is also recruited to PI(3,4)P2 where it becomes
activated. This results in the activation of signalling pathways that regulate many biological processes including cellular
metabolism. Here we investigate how the PI3K pathway and specifically how TAPP proteins control B lymphocyte
activation. TAPP knock-in (KI) mice contain a knock-in mutation that results in TAPPs with a defective C-terminal PH
domain, preventing its binding to PI(3,4)P2. Using wild-type (Wt) and TAPP KI mice, we studied the effect of this mutation
and how it impacted B cell metabolism. TAPP KI B cells exhibit increased proliferation, increased cell size and increased
Akt phosphorylation upon activation in vitro. These cells show elevated metabolic activity (measured by oxygen
consumption rate and extracellular acidification rate), increased expression of glucose transporter Glut1 and increased
glucose uptake. Treatment of TAPP KI B cells with pharmaceutical inhibitors of PI3K decreased Glut1 expression and
glucose uptake, and reduced proliferation. TAPP KI mice develop B cell-mediated autoimmunity that could be partially
reversed by treatment with the inhibitor of glycolysis 2-deoxyglucose. Our data demonstrate that PI3K controls B cell
metabolism, suggesting that targeting abnormal B cell metabolism may have therapeutic benefit.

T.36. Coxsackievirus B3 Viral Protein 1 Possesses Multiple Immunodominant Epitopes That Induce Differential
Antigen-Specific, CD4 and CD8 T Cell Responses in A/J Mice
Rakesh H. Basavalingappa, Arunakumar Gangaplara, Chandirasegaran Massilamany, Bharathi Krishnan, Ting Jia, David
Steffen and Jay Reddy
University of Nebraska - Lincoln, Lincoln, NE
Coxsackievirus B3 (CVB) is commonly implicated in myocarditis that can lead to dilated cardiomyopathy possibly by
triggering an autoimmune response, and there are no commercially available vaccines to prevent this infection in humans.
In fact, by using major histocompatibility complex (MHC) class II dextramers for cardiac myosin, we recently demonstrated
that A/J mice infected with CVB can show the generation of myosin-specific CD4 T cells that can transfer disease to naïve
recipients. Thus, it is critical to design vaccines that are free of side effects like autoimmunity. We report here identification
of viral protein1 (VP1) epitopes that permit us to track the generation of virus-specific T cell responses in infected animals.
These include VP1 681-700, VP1 721-740 and VP1 771-790. While, all epitopes induce CD4 T cell responses as evaluated
by proliferation assay and MHC dextramer staining, VP1 721-740 and VP1 771-790 could also induce CD8 T cell
responses. Furthermore, by creating T cell hybridomas for VP1 771-790, we demonstrate that a proportion of splenocytes
containing mononuclear cells express viral proteins in CVB infected mice. Together, the use of MHC dextramers in
conjunction with T cell hybridomas may permit evaluation of antigen-specific T cell responses in infection and vaccine
studies with CVB.
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T.37. CD25lowFOXP3+ T Cells Are Derived from a Regulatory T Cell Lineage and Are Circulating Markers of Active
Autoimmunity
Ricardo Ferreira1, Daniel Rainbow1, Tony Cutler1, Tim Vyse2, Helen Baxendale3, Anita Chandra3, John Todd1, Linda
Wicker1 and Marcin Pekalski1
1University of Oxford, Cambridge, United Kingdom, 2King's College London, London, United Kingdom, 3Addenbrooke's

Hospital, Cambridge, United Kingdom
Identification of alterations in the cellular composition of the human immune system is key to understanding the
autoimmune process. Although the disease mechanisms leading to the break of tolerance are largely unknown, alterations
in FOXP3+ regulatory CD4+ T cells (Tregs) have been implicated in the pathogenesis of several autoimmune diseases,
including type 1 diabetes (T1D) and systemic lupus erythematosus (SLE). Here we found that the frequency of FOXP3+
cells within CD127lowCD25low CD4+ T cells (here defined as CD25lowFOXP3+ T cells) is increased compared to healthy
donors in several autoimmune diseases of varying disease severity, including SLE, severe immunodeficiency patients with
active autoimmunity and T1D patients. In this study, we show that CD25lowFOXP3+ T cells share phenotypic features
resembling conventional CD127lowCD25highFOXP3+ Tregs, including demethylation of the Treg-specific epigenetic control
region in FOXP3 and lack of IL-2 production. As compared to conventional Tregs, more CD25lowFOXP3+ T cells are in
cell cycle (29.9% vs 22.0% Ki-67+; P = 2.7 x 10-7) and express the late-stage inhibitory receptor PD-1 (65.1% vs 38.3%; P
= 1.7 x 10-17), while downregulating the expression of the early-stage inhibitory receptor CTLA-4, as well as other classical
Treg markers, such as FOXP3, HELIOS and TIGIT. These findings suggest that CD25lowFOXP3+ T cells represent a late
stage of Treg differentiation in vivo, and are a peripheral biomarker of recent Treg expansion in response to an
autoimmune reaction in tissues.

T.38. Unaffected Relatives of Systemic Lupus Erythematosus (SLE) Patients Are Discerned by Soluble Mediators,
Autoantibodies, and Connective Tissue Disease Questionnaire Scores from SLE Patients and Controls in a
Confirmatory Cohort
Melissa Munroe1, Kendra Young2, Teresa Aberle1, Virginia Roberts1, Joel Guthridge1, Diane Kamen3, Gary Gilkeson3,
Michael Weisman4, Mariko Ishimori4, Daniel Wallace4, David Karp5, John Harley6, Jill Norris2, Kathy Sivils1 and Judith
James1
1Oklahoma Medical Research Foundation, Oklahoma City, OK, 2Colorado University, Aurora, CO, 3Medical University of

South Carolina, Charleston, SC, 4Cedars-Sinai Medical Center, Los Angeles, CA, 5University of Texas Southwestern,
Dallas, TX, 6Cincinnati Children’s Hospital Medical Center and US Department of Veterans Affairs, Cincinnati, OH,
Identifying populations at risk of SLE is essential to curtail inflammatory damage and implement prevention strategies.
Using unique participant resources, this study examined an initial cohort of previously unaffected blood relatives who
transitioned to classified SLE (n=45), plus a confirmatory cohort of European-American (EA) (n=50) and African-American
(AA) (n=50) SLE patients, matched by race and gender to unaffected relatives (n=190) and unrelated healthy controls
(Ctls, n=145). Participants provided clinical and demographic information, and completed the SLE-specific portion of the
CTD Screening Questionnaire (SLE-CSQ). Plasma samples were assessed for autoantibody production and for 52 soluble
mediators by multiplexed bead-based assays or ELISA. In both cohorts, compared to unaffected relatives, Ctls had
significantly lower (p=0.001), while SLE patients had significantly higher (p≤0.001), SLE-CSQ scores. Irrespective of race,
a strong correlation existed between SLE-CSQ scores, number of ACR criteria, and number of autoantibody specificities
(p≤0.001). A strong correlation was noted between these three aforementioned variables and select soluble mediators,
including TNF superfamily member BLyS, pro-inflammatory mediator stem cell factor (SCF), and the regulatory mediator
IL-10 (p≤0.004 for each mediator), among others. Levels of BLyS in unaffected relatives and Ctls were significantly lower
than SLE patients (p≤0.001). Unaffected relatives had intermediate levels of SCF between SLE patients (p≤0.01) and Ctls
(p≤0.03). In contrast, unaffected relatives had significantly higher levels of the regulatory mediator IL-10 than SLE patients
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(p≤0.001). Identification of factors which discern unaffected lupus relatives from SLE patients may be beneficial to identify
potential treatments to curtail inflammatory damage for prevention trials.

T.39. Anti-reticulin Autoantibodies Revisited: New Clinical Associations
Silvia Sanchez-Ramon, Luis sanchez-perez, Jorge Molina, Natalia Zapata, Mercedes Castaño, María Ángeles Matey and
Miguel Fernandez-Arquero
Hospital Clínico San Carlos de Madrid, Madrid, Spain,
Introduction: Reticulin is a type III collagen and specific anti-reticulin antibodies (ARA) had been used as diagnostic
markers of celiac disease, although currently obsolete. Five types of indirect immunofluorescence (IIF) patterns associated
with these autoantibodies have been observed, whose clinical implications are unknown.
Methods: Fifty-eight consecutive patients with positive ARA from a total of 490 serum samples routinely sent to perform
triple tissue IIF to our laboratory were studied (NIKON Y-THS microscope and HELIOS® AESKU Systems). ARA patterns'
distribution were as follows: R1: peritubular and periglomerular in kidney; perivascular and parenchymatic in liver; and
intergastric fibers and subgladular muscle in the stomach. R2: Blood vessels in kidney and periportal in liver; blood vessels
and intergastric fibers in the stomach. Rs: liver sinusoids and renal brush border. R3: Kuppfer's cells in liver.
Results: We observed 28 R2 out of 58 (48%); 19 Rs (33%); 7 R1 patients (12%); 4 R3 (7%). Of these, 34.5% of patients
with positive ARA show chronic hepatopathy. A total of 41.4% reported chronic digestive disorders, the majority with R2
pattern. A 27.6% had signs of malignancy or familial cancer. Interestingly, 8 of R2 positive (28.6%) showed type 2
Diabetes Mellitus (T2DM).
Conclusions: Type 2 ARA was the commonest pattern followed by Rs. Most of ARA positive patients had history of
chronic hepatopathy and other digestive disorders, as well as underlying cancer. An interesting preliminary result was a
third part of R2 patients associated T2DM. Further studies may shed light of the clinical significance of these
autoantibodies.

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 and Carme Roura1
1Universitat Autònoma de Barcelona, Barcelona, Catalonia, Spain, 2Hospital de Mataró, Barcelona, Catalonia, 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.
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T.41. Immunophenotypic Heterogeneity of Regulatory and Helper T Lymphocytes in Patients with Genetic
Autoimmunities
Nicholas Harre1, Laura Amaya2, Katja Weinacht3, Kenneth Weinberg3, Rosa Bacchetta3, Maria-Grazia Roncarolo3 and
Matthew Kunicki3
1University of California-Los Angeles, Los Angeles, CA, 2Stanford University, South San Francisco, CA, 3Stanford

University, Stanford, CA
Immunological studies of patients with genetic immune mediated disease with autoimmunity offer a unique opportunity to
understand the role of regulatory T (Treg) cells in immune homeostasis. IPEX and CTLA-4 deficiency are examples of
mono-genetic diseases presenting with severe autoimmunity. Treg cells maintain self-tolerance, and their impaired
function in CTLA-4 deficient and IPEX patients leads to the characteristic clinical phenotype. Human CD4+ CD25hi
CD127lo/- FOXP3+ regulatory T (Treg) cells express both CTLA-4 and FOXP3 constitutively, which are dysfunctional in
CTLA-4 deficient and IPEX patients, respectively. Furthermore, low frequency of Treg cells can also result in autoimmunity
in other primary immunodeficiencies, such as DiGeorge syndrome (DGS).
To study patients with immune dysregulation we have combined the use of mass cytometry (CyTOF), with functional
assays. Using CyTOF, we can perform a comprehensive analysis of CD4+ Treg and T helper (Th) type 1 (Th1), Th2, Th17
and follicular T helper (Tfh) cells on a single patient sample. This allows us to evaluate how the detected alterations in
CD4+ T cell subpopulations correlate with autoimmunity due to different single mutations with overlapping clinical
phenotype.
The IPEX patients analyzed showed increased Treg cell frequency with low FOXP3 expression compared to age-matched
healthy controls. In contrast, DGS and CTLA-4 deficient patients had normal FOXP3 expression, but a low frequency of
Treg cells. Each disease, however, had a unique signature of abnormal Th1, Th2, Th17, and Tfh cell frequency and
function, providing new insights into each disease mechanism.

T.42. Role and Regulation of CD11chi T-bet+ B cells in SLE
Shu Wang1, Jingya Wang1, Varsha Kumar1, Brian Naiman1, Jodi Karnell1, Phillip Gross1, Saifur Rahman1, Zerai Manna2,
Sarfaraz Hasni2, Richard Siegel2, Miguel Sanjuan1, Michael Cancro3, Roland Kolbeck1 and Rachel Ettinger1
1Medimmune LLC, Gaithersburg, MD, 2National Institutes of Health, Bethesda, MD, 3University of Pennsylvania,

Philadelphia, PA
We examined a large cohort of systemic lupus erythematosus (SLE) patients and found an unusual B cell subset highly
expanded. These B cells displayed a unique phenotype and expressed antigens not present on other B cell populations,
including high densities of CD11c, FcRL5, and the T-box transcription factor, T-bet, but unexpectedly, were CD40lo and
CD24-. Although these CD11chi cells were largely negative for the memory B cell antigen CD27, their telomere length was
consistent with memory, rather than naïve B cells. Notably, the increase of CD11chi B cells in SLE significantly correlated
with disease severity scores as well as with other markers of disease activity including serum IL-21. While memory B cells
characteristically express low densities of IL-21R, these memory CD11chi B cells were IL-21R bright. In culture, IL-21 was
a potent driver of CD11c expression when B cells were co-stimulated through the B cell receptor and CD40. Lastly,
CD11chi B cells in SLE significantly correlated with blood plasma cells as well as a distinct set of autoantibodies, and
importantly, were efficiently driven to differentiate into plasma cells in response to activated T cells. These data indicate
that among the many roles of IL-21 in regard to B cell activation and differentiation, this pleiotropic cytokine also regulates
CD11chi B cells, and presumably contributes to autoimmunity through the differentiation of autoreactive CD11chi B cells in
SLE.
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T.43. CD19+CD3+ cells: heterogeneous population that may potentially be involved in autoimmunity.
Ankit Saxena, Dagur Pradeep Kumar and John J Philip McCoy Jr
National Institutes of Health, Bethesda, MD
In this study, we are interested in demonstrating the existence of CD19+CD3+ cells and whether they have a role in
autoimmune diseases. We sought to evaluate whether CD3+CD19+ cells were differentially present in the peripheral blood
of patients with autoimmune disease compared with healthy donors.
Peripheral blood was obtained from patients with confirmed diagnosis of autoimmune disease (Psoriasis; N=121, Multiple
Sclerosis (MS); N=52, Sarcodiosis; N=66, Lupus (SLE); N=55, Inflammatory Bowel disease-IBD; N=33) who were
untreated prior to sample acquisition or from healthy donors (N=53). Samples used for these studies were from NIH IRBapproved protocols. Phenotypic analysis of B and T cells was performed using multicolor FACS. Image-flow cytometry
using AMNIS-image stream was used to analyze expression of markers at single cell level.
In comparison to the healthy controls, we observed a significantly higher frequency of CD3+CD19+ cells in MS,
Sarcodiosis and Psoriasis but no differences in SLE or IBD. The CD3+CD19+ cells were found to be expressing CD20,
HLA-DR, CD23, and CD27. CD86, Ig, CD38, CCR7.
In summary, we show that in autoimmune diseases the presence of a previously neglected T cell subset, CD3+CD19+ T
cells. Further studies will be required to understand the developmental origin and evolutionary relevance of CD3+ CD19+
cells and whether they differ functionally from CD19- or recently discussed CD20+ T cells. Understanding the pathological
relevance of this T cell subset in autoimmune disorders will likely broaden our understanding of human autoimmunity and
may reveal novel therapeutic avenues.

T.44. Analysis of the Cytoplasm-Nuclear Translocation of Signal Transducers and Activator of Transcription 3
(STAT3) Gain-of-Function and Loss-of Functions Mutants. A New Technological Approach
Wanxia Tsai, Joshua Milner, Leti Nunez, Jonathan Lyons and Massimo Gadina
National Institutes of Health, Bethesda, MD
Patients with germline STAT3 gain-of-function (GOF) and loss-of-function (LOF) mutations were identified by whole-exome
sequencing. GOF STAT3 mutations increased the expression of downstream target genes like Suppressor of Cytokine
Signaling 3 (SOCS3). Although transcriptional activity was increased, phosphorylation of STAT3 both at baseline and upon
stimulation was normal. To elucidate the mechanism by which normal phosphorylation of GOF STAT3 leads to altered
target gene expression and immune dysfunctions, we studies STAT3 dynamic at single cell levels with the Amnis
ImageStream flow cytometer. We analyzed the ratio of similarity scores between IL-6 stimulated vs. nonstimulated nuclear
and cytoplasmic localization of STAT3 at different time points. In comparison with cells carrying wild type STAT3, we found
that GOF STAT3 and LOF STAT3 cells have different behaviors during prolonged IL-6 stimulation. The ratio of the wild
type STAT3 cells changed very little when the cells were stimulated with IL-6 from 15 to 120 min. Interestingly, the ratio of
similarity score for GOF STAT3 cells were higher at 15 min and 30 min after IL-6 stimulation, and decreased for an
extended stimulation of up to 120 min. Unexpectedly, the ratio of LOF STAT3 cells were lower than the wild type and the
GOF cells for the shorter stimulation times of up to 30 minutes, but it increased with the time of IL-6 stimulation. These
preliminary results provide more information about STAT3 behavior in a complex biological system, which may help us
understand the mechanism linked to mutated STAT3 dysfunctions.

T.45. Mechanisms Driving an Autoimmune-Like Syndrome in Humanized Mice
Mohsen Khosravi Maharlooei, Markus Hoelzl, Haowei Li, Aditya Misra, Guiling Zhoa, Grace Nauman and Megan Sykes
Columbia University, New York, NY
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Spontaneous development of a graft-versus-host disease (GVHD)/autoimmunity syndrome after around 25-40 weeks posttransplantation limits the experimental window for humanized mice generated by transplantation of human hematopoietic
stem cells (HSCs) with/without a human thymus to immunodeficient NOD/SCID/gamma (NSG) mice. The cause of this
disease is unknown. Skin, lungs, spleen, liver and intestine are infiltrated with mononuclear cells, neutrophils and
histiocytes. Target organs and the lymphoid tissues of affected mice contained very high levels of CD4 and CD8
effector/memory cells, suggesting that the disease targets antigens presented on both MHC classes I and II. Measures
were taken to exhaustively deplete pre-existing thymocytes and analysis of infiltrates in animals with different thymus vs
HSC donors indicated that the T cell infiltrates were largely HSC-derived. Thymectomized NSG recipients, which fail to
develop human T cells, did not develop autoimmunity/GVHD. Humanized mice constructed with an intact native mouse
thymus, which supports a low thymic output, demonstrated earlier disease onset (20-45 weeks) compared to mice with
thymocyte-depleted human thymus grafts (35-60 weeks) that support higher thymic output. Adoptive transfer of T cells to T
cell-deficient mice with autologous human APCs, revealed that human APC-dependent lymphopenia-induced proliferation
(LIP) of T cells significantly accelerated disease onset. In conclusion, while both mouse and human thymi produce T cells
causing this syndrome, more prominent LIP of T cells developing in mouse thymus accelerated the disease, whose
etiology may be multifactorial.

T.45. PD1 and PD-L1 expression in Graves’ disease’s Thyroid Glands. A Clue to Better Understand The
Pathogenesis And Immune Checkpoint Immunotherapy-Associated Thyroid Autoimmunity
Daniel Alvarez-Sierra1, Carmen de Jesus-Gil2, Ana Marin-Sánchez3, Isabel Caragol1, Ana Lucas5, Paolo Nuciforo2,
Oscar Gonzalez1, Ana Casteras1, Gabriel Obiols1 and Ricardo Pujol-Borrell1
1Hospital Universitari Vall d'Hebron, Barcelona, Spain, 2Vall d'Hebron Institute, Barcelona, Spain, 3Hospital Universitari

Vall d'Hebron / Vall d'Hebron Research Institute (VHIR), Barcelona, Spain, 5Hospital Universitari Germans Trias i Pujol,
Barcelona, Spain,
It has recently been reported that thyroid autoimmunity -including cases of Graves' disease (GD)- may arise as a
consequence of the new cancer immunotherapies focused on blocking the immune checkpoints PD-1 and CTLA-4. On the
other side, thyroid autoinmune tissue show a clear IFN signature, and molecules like PD-L1 are inducible by INF-gamma.
The aim of the study was to investigate imnunocheckpoint molecules expresion induced by INF-gamma in thyroid samples
Cryostat sections of GD, Hashimoto thyroiditis, multinodular goiter with focal thyroiditis and lymphoid control organs were
stained by single and double immunofluorescence for PD-1, PD-L1, as well as for HLA-I/II, Cytokeratin-18, TPO and
lymphocyte phenotypic markers. Primary thyroid and SV-40 thyroid- derived cell line HT93 cultures were supplemented
with increasing doses of IFN-gamma and stained at 48h-72h to assess HLA and PD-L1 induction.
In 11 out of 12 GD glands PD-L1 was detected clearly in thyroid follicular cells (TFCs). PD-L1 staining was confined to
follicles close to lymphoid infiltrates and was much less extensive than HLA class II. In multinodular goiter glands traces of
PD-L1 staining was visible in TFCs close to infiltrates. Importantly, PD1 was highly expressed by the infiltrating T cells in
GD. PD-L1 expression could be readily induced by IFN-gamma in TFC cultures in a time-and dose- dependent manner, as
assessed by FACS and RT-PCR.
These results suggest that silent thyroid focal thyroiditis could evolve into thyroid autoimmunity due to the release of
infiltrating lymphocytes from PD1/PD1-L inhibitory interaction.
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F.29. Enhancer Connectome in Primary Human T Cells Reveals Target Genes of Autoimmune Disease-associated
DNA Elements
Ansuman Satpathy, Maxwell Mumbach, William Greenleaf and Howard Chang
Stanford University, Stanford, CA
The imprecision of linking intergenic mutations to target genes has limited molecular understanding of diverse human
diseases. Here, we show H3K27ac HiChIP generates high-resolution contact maps of active enhancers and target genes
in rare primary human T cell subtypes. Differentiation of naïve T cells to either T helper 17 cells or regulatory T cells create
subtype-specific enhancer-promoter interactions, specifically at regions of shared DNA accessibility. We provide an atlas
for assigning molecular functions to autoimmune disease risk variants, linking hundreds of noncoding variants to putative
gene targets. HiChIP target genes are supported by high-resolution CRISPR screens, expression quantitative trait loci, and
allele-specific enhancer loops in patient-derived primary cells. The majority of disease-associated enhancers contact
genes beyond the nearest gene in the linear genome, leading to a four-fold expansion of target genes for autoimmune
diseases.

F.30. TTC7A Mutation in a Patient with Crohn’s Disease and Recurrent Sinus Infections
Snehdeep Hanspal1, Connor Alexander2, Michelle Tseng2 and Oral Alpan2
1Virginia Commonwealth University, Potomac, MD, 2Amerimmune, LLC., Fairfax, VA

Biallelic TTC7A mutation has been implicated in Multiple Intestinal Atresia- Severe Combined Immunodeficiency (MIASCID), as well as Very Early Onset Inflammatory Bowel Disease (VEO-IBD). We present a patient with a TTC7A (R163W)
mutation presenting with Crohn's disease at 9 years of age. Whole blood was obtained from the patient, PBMCs were then
isolated and stimulated with pokeweed, PBS, CD79b, or IL-4/CD40. The samples were then stained and for CXCR4 and
CCR7. In the second Stimulation Assay, CD3/28 was used in addition to the previous stimulants, and the cells were
stimulated overnight. For the Proliferation Assay, PBMCs were labeled with CFSE, stimulated with CD3/28, and incubated
for 3 days at 37ºC. The Stimulation Assay indicated that the patient exhibits lower levels of baseline CXCR4 expression
compared to controls. In the healthy control, stimulation resulted in down-regulation of CXCR4, while in the TTC7A patient,
CXCR4 was up-regulated. CCR7 expression does not change much in response to stimulation in a healthy control, but
down-regulates in the TTC7A patient and up-regulates in the TTC7A carrier mother. The proliferation assay revealed that
the TTC7A patient had increased proliferation of T cells compared to the healthy control and mother. TTC7A plays a role in
apicobasal polarity of enterocytes, as well as the migration and adhesion capabilities of lymphocytes. This case study
shows that carrying one mutant TTC7A allele results in immunologic abnormalities, especially in the molecules that play a
role in lymphocyte migration.

F.31. Using Machine Learning Neural Networks Improves Assessment of T1D Genetic Risk
Daniel J. Perry, Clive H Wasserfall, Michael J Haller, Desmond A Schatz, Mark A. Atkinson and Todd M. Brusko
University of Florida, Gainesville, FL
BACKGROUND: Over the years, models that assess the combined genetic burden have been refined as more putative
risk SNPs have been identified and with the utilization of logistic regression genetic risk score (logitGRS) models.
However, these models do not account for potential interaction effects between loci. Our OBJECTIVE was to apply a
logitGRS model to a novel cohort from the southeast U.S., and to compare its performance to a machine learning neural
network genetic risk (nnGR) model. We hypothesized that the nnGR would be capable of training itself to account for locus
interaction effects and could therefore more accurately classify subjects as patients and controls. METHODS: A cohort
consisting of 325 controls, 543 first-degree relatives, and 519 T1D subjects were genotyped on a custom SNP array for 3
SNPs to impute HLA DR3 and DR4 and 30 additional T1D-risk loci. The logitGRS calculation incorporated the odds ratios
and number of risk alleles carried for each locus. The nnGR model input was the number of minor alleles carried at each
SNP. RESULTS: The logitGRS yielded a T1D vs control ROC-AUC of 0.844 (P50th T1D-centile was indicative of T1D with
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92.9% specificity. Interestingly, the logitGRS negatively correlated with age at diagnosis (Pearson P=0.0002). The
logitGRS had a peak balanced accuracy of 63.5% at classifying T1D and control subjects, while the nnGR model peaked
at 65.8%. This modest improvement may aid in cohort stratification, which will improve functional studies, biomarker
identification, and subject selection for interventional and natural history trials.

F.32. Single cell Expression Quantitative Trait loci (eQTL) Analysis of Established Systemic Lupus Erythematosus
(SLE)-risk loci in Lupus Patient Monocytes
Timothy Niewold1, Mark Jensen1, Jessica Dorschner1, Wei Fan2, Danielle Vsetecka1, Ashima Makol1, Floranne Ernste1,
Thomas Osborn1, Vaidehi Chowdhary1, Zhongbo Jin1, Shreyasee Amin1, Kevin Moder1 and Yogita Ghodke-Puranik1
1Mayo Clinic, Rochester, MN, 2Shanghai Jiao Tong University, Shanghai, China (People's Republic)

Most confirmed SLE-risk loci are found near or in genes with immune function, yet how these loci influence diverse
immune cell subsets remains unknown. We performed single cell eQTL analysis in SLE monocytes to determine the
impact of SLE-risk loci in single human monocytes. Purified classical (CL) and non-classical (NCL) monocytes from SLE
patientsÃ‚Â were analyzed for expression of 90 genes, and patients were genotyped for 7 SLE-risk SNPs. Each monocyte
subset was analyzed separately using non-parametric analyses. We observed a large number of significant eQTL
associations that surpassed the 5% FDR. The SLE-associated SNPs demonstrated more eQTLs in NCLs as compared to
CLs (p=2.5x10-8). For a given SNP, the eQTL associated transcripts differed between monocyte subsets (p < 0.001 for all
7 SNPs for discordance). For NCLs, TNFAIP3, IRF5, IRF7, PTPN22, and SPP1 shared a significant proportion of eQTL
associations. For CLs, TNFAIP3 shared many eQTLs with SPP1 and ITGAM, while SPP1 and ITGAM showed limited
overlap. Thus, SLE-associated risk loci exert coordinated effects on gene expression within individual human monocytes,
and the risk loci interact in different ways in different cell types. Our study revealed striking differences, using single cell
gene expression, in the occurrence and interaction of SLE risk associated eQTLs within different but closely related cell
types. This suggests pleiotropic effects from each locus across various immune cell types, and a high degree of complexity
when considering how these loci impact the immune system.

F.33. The 10,000 Immunomes Project: A Data Resource of Human Immunology
Kelly Zalocusky, Matthew Kan, Sanchita Bhattacharya and Atul Butte
University of California-San Francisco, San Francisco, CA
Despite increasing appreciation of the promise of clinical immunology in many areas of medicine, including cancer therapy,
metabolism, and neurobiology, to date there is no large, representative data resource for the multitude of assays in human
immunology. The ability to translate observations from model organisms to humans, the generation of new basic science
hypotheses, and the interpretation of seldom-measured analytes are currently hampered by the lack of a reference human
'immunome.' The 10,000 Immunomes Project aims to generate such a reference by compiling and harmonizing the
measurements available on nearly 10,000 control subjects from the Immunology and Data Analysis Portal (ImmPort,
www.immport.org), an archival repository for immunological research and clinical trials funded by NIAID. Data in the
resource include ELISA, Luminex, flow cytometry, CyTOF, gene expression, HAI titers, clinical lab tests, and others. These
data will be available through a web interface, allowing researchers to view, analyze, and download data across the 84
studies that contribute to the dataset. Our presentation will describe the demographics of the 10,000 Immunomes cohort,
our data curation and standardization process, and the datasets we have successfully harmonized, including gene
expression, ELISA, Luminex, and clinical lab tests. We will also present preliminary meta-analyses of these analytes. For
example, we find that many soluble protein measurements vary significantly with age, gender, or ethnicity, implying that
taking these variables into consideration will be important for the practice of clinical immunology and the advancement of
precision medicine.
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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 and Marco Gattorno
IRCCS 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
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 and Alexander Marson
University of California-San Francisco, San Francisco, CA
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 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.36. Predominant Male Prevalence of HLA B27 Alleles in Referred Patients to a Tertiary Medical Centre of
Bangladesh
Md. Sohrab Alam1, Sajoy Kanti Saha2, Md Zakir Hossain Bhuiyan1, AHM Nurun Nabi2, Abu Shahriar Zahedee3 and
Ashesh Kumar Chowdhury1
1Bangladesh Institute of Research and Rehabilitation for Diabetes, Endocrine and Metabolic Disorders, Dhaka,

Bangladesh, 2University of Dhaka, Dhaka, Bangladesh, 3Oncos Molbiol Ltd, Dhaka, Bangladesh
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Background: Human Leukocyte Antigen B27 (HLA-B27) (subtypes B*2701-*2759) is a class I surface antigen encoded by
the B locus in the major histocompatibility complex (MHC) is strongly associated with ankylosing spondylitis (AS) and other
associated inflammatory diseases, referred to collectively as 'spondyloarthritis'. The Prevalence of HLA-B27 varies
regionally. This is the first report on the prevalence of HLA-B27 in referred patients in a tertiary medical centre of
Bangladesh.
Methods: 2651 referred patients to Popular Diagnostic Centre Ltd., Dhaka from October, 2015 to December, 2016 with the
complaints of back pain, joint pain, eye pain etc. has been included. The test was performed in LightCycler 480 (Roche
Applied Sciences, Switzerland) platform using LightMix HLA-B27 kits from TIB Molbiol Gmbh (Germany).
Results: Among 2651 referred adult patients (21 to 68 years), 1551 were male (58.5%) and 1100 were female (41.5%).
Overall, 715 (27%) has been detected positive and 1936 (73%) were negative for HLA-B27. 29% (451) of male referred
patients and 14% (154) of female patients were found positive. Significant association (p
Conclusion: Female referred patients were found more protective than compared with male. Epidemiological studies with
large cohort may be undertaken to strengthen this finding in future.

Immune monitoring
F.37. High-Dimensional Analysis of Human Regulatory T Cells Using Mass Cytometry
Nicholas Dawson, Avery Lam, Romy Hoeppli, Anne Pesenacker, Raewyn Broady and Megan Levings
University of British Columbia, Vancouver, Canada
Regulatory T cells (Tregs) are critical for maintenance of peripheral tolerance in a variety of tissues. Evidence that Tregs
seem to be a phenotypically diverse population that varies between individuals and tissues suggests that there may be
functionally-specialized subsets of Tregs which vary depending on location and/or disease state. We developed a new
mass cytometry-based method to directly measure FOXP3 in combination with 20 other parameters to characterize the
phenotype of human Tregs in different tissues, and to enable analysis of antigen-specific cells from whole blood. We first
developed and characterized a protocol to directly detect FOXP3, the Treg lineage-defining transcription factor, via mass
cytometry. We found this optimized protocol is more sensitive than commercially-available methods to detect FOXP3 by
mass cytometry and is compatible with staining of whole blood, previously-frozen samples and other intracellular targets
such as cytokines and other transcription factors. To ask how Treg populations differ depending on location and disease
state, we stained mononuclear cells from adult peripheral blood, pediatric thymus and cord blood, as well as synovial fluid
from pediatric subjects with juvenile idiopathic arthritis with our Treg-specific mass cytometry panel. The resulting data
were analyzed using several bioinformatics approaches, including viSNE, which revealed diversity in the heterogeneity and
phenotype of Tregs depending on their origin. The ability to stain FOXP3 effectively using mass cytometry will facilitate the
further characterization of Tregs in health versus disease to understand how Tregs are functionally specialized in the
context of different tissues and disease.

F.38. Understanding Immune System Sex Differences in the Healthy Human Transcriptome
Erika Bongen, Francesco Vallania, Paul Utz and Purvesh Khatri
Stanford University, Stanford, CA
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
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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.

F.39. Cloud-based Highly Parallel Execution of t-SNE and SPADE with Metaclustering for Analysis and
Visualization of Large Single-cell Datasets
Chris Ciccolella
Cytobank, Inc., Mountain View, CA
The use of machine learning techniques, in particular unsupervised clustering and dimensionality reduction algorithms, is
quickly becoming a standard workflow for identifying and visualizing biological populations from within high-dimensional
data. These methods allow researchers to approach data analysis without the bias and subjectivity that has traditionally
been standard in the field.
Algorithms have context-dependent strengths and weaknesses. Across algorithms, an inability to scale computation to
large datasets is a common theme. Most algorithms are designed and distributed to run on individual computers where
memory and CPU are quickly exhausted by large datasets. Even when high-performance compute resources are
available, algorithms often don't scale to large datasets as a fundamental property of their design. If they do, it might result
in an untenable increase in runtime or diminished quality of results.
t-SNE and SPADE are two well-published algorithms that suffer problems as discussed above after datasets exceed a
number of observations on the order of 1 million. This study introduces an alternative approach to the use of SPADE and tSNE whereby a dataset is divided and distributed across numerous compute nodes in the cloud to process independently
in parallel. The results of each computation are then combined in a metaclustering step for final visualization and analysis.
The improvement in execution speed as a function of degree of parallelization is established. The method is validated
against a non-parallel analysis of the same dataset to establish concordance of identified populations. The workflow is
executed on Cytobank for portability to other researchers.

F.40. Production and Use of External Standards for Antigen-specific T-cell Assays
Aaron Castro1, Florian Kern2, Ulf Reimer2, Holger Wenschuh2, Sebastian Attig3, Tana Omokoko4, Petra Simon4, Richard
Rae3, Ugur Sahin4, Sjoerd Van der Burg5, Cecile Gouttefangeas6, Marij Schoenemakers-Welters5, Cedrik Britten3,7,
Nicole Bidmon4, Pavlo Holenya2 and Maren Eckey2
1Theracode JPT Inc., Acton, MA, 2JPT Peptide Technologies, Berlin, Germany, 3TRON Mainz (Germany), Mainz,

Rheinland-Pfalz, Germany, 4Biontech, Mainz (Germany), Mainz, Rheinland-Pfalz, Germany, 5Leiden University Medical
Centre, Leiden, Netherlands, 6University of Tübingen, Tübingen, Germany, 7GlaxoSmithKline, Stevenage, UK
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Immunological assays for monitoring antigen-specific T-cell responses like Elispot, ICS, or MHC-multimer staining, are
complex and prone to significant variation at all assay stages (e.g. sample acquisition, storage, shipment, processing, and
analysis). However, these assays are generally poorly standardized. In particular, the lack of external assay standards
reduces the comparability of results between runs and across institutions. A recently established technology provides a
new type of reference T-cell sample based on T-cell-receptor-engineering. These T-cell engineered reference samples
(TERS) can be adjusted with respect to the frequency of specific TCR-bearing T-cells in the sample, even permitting the
use of high and low controls from the same source in parallel. They deliver stable signals over time and can be used in
connection with stimulation based assays (Elispot, ICS) or MHC-multimer staining. The recent commercial availability of
TERS kits with different TCR-specificities allows users to produce their own tailor-made batches of TERS and is likely to
become a game changer in regards to the use external standards for the mentioned assay platforms. Here, we show our
initial results produced with commercially available TERS kits, highlighting their usefulness for example in assay calibration
and assay monitoring over time. The use of TERS facilitates the detection of even small variations in assay performance
and may ultimately allow users to accept or reject assay runs based on an objective control. Our data showcases both the
ease of use and the robustness of this approach on different platforms and highlights the advantages associated with
proper assay standards.

F.41. Dose-related Immunomodulation by Placenta-Expanded, Mesenchymal Cells Improves Muscle Function
Following Hip Arthroplasty: A Randomized Controlled Pilot Phase I/IIa trial
Hans-Dieter Volk1, Tobias Winkler1, Carsten Perka1, Racheli Ofir2, Petra Reinke1, Esther Lukasiewiczs hagai1 and Georg
Duda1
1Charite University, Berlin, Germany, 2Pluristem Therapeutics, Haifa, Israel

No regenerative approach has thus far been shown to be effective in skeletal muscle injuries, despite high frequency and
associated functional deficits. We sought to address surgical trauma related muscle injuries using local intraoperative
application of allogeneic placental-expanded, mesenchymal-like adherent cells (PLX-PAD), using hip arthroplasty as a
standardized injury model, because of their high regenerative and immunomodulatory potency. Our pilot phase I/IIa study
was prospective, randomized, double blind and placebo-controlled. Twenty patients undergoing hip arthroplasty via a
direct lateral approach received 3.0Ã—108, 1.5Ã—108 PLX-PAD, or a placebo into their gluteus medius muscle. We did
not observe any relevant PLX-PAD-related adverse events at the 2-year follow-up. Improved gluteus medius strength was
noted as early as week 6 in the treatment-groups. Surprisingly, until week 26 the low-dose outperformed the high-dose
group and reached significantly improved strength compared to placebo, mirrored by an increase in muscle volume.
Histology indicated accelerated healing after cell therapy. Biomarker studies revealed that low-dose treatment reduced the
surgery-related immunological stress reaction more than high-dose. Signs of late-onset immune reactivity after high-dose
treatment corresponded to reduced functional improvement. In conclusion allogeneic PLX-PAD therapy improved strength
and volume of injured skeletal muscle with a reasonable safety profile. Outcomes could be positively correlated with the
modulation of early postoperative stress-related immunological reactions.

F.42. Impact of Age, Sex and Genetics on Transcriptional Immune Responses to Bacterial, Viral and Fungal
Challenges
Darragh Duffy1, Barbara Piasecka1, Alejandra Urrutia1, Helene Quach1, Etienne Patin1, Celine Posseme1, Bruno
Charbit1, Vincent Rouilly1, Cameron MacPherson1, Milena Hasan1, Benoit Albaud2, David Gentien2, Jacques Fellay3, Lluis
Quintana Murci1, Milieu Interieur1 and Matthew Albert1
1Institut Pasteur, Paris, France, 2Institut Curie, Paris, France, 3École Polytechnique Fédérale de Lausanne, Lausanne,

Switzerland
Immune responses are highly variable between individuals and populations, with this variance mediated by many factors
including age, sex, and genetics. To dissect how each of these factors contributes to differential immune responses we
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recruited 1,000 healthy donors as part of the Milieu Intereiur cohort that were equally stratified by age (20-70 years old)
and sex (50:50). Whole blood from each donor was stimulated in a standardized approach with Escherichia coli, BCG,
Stapholocus aureus, SEB, Candida albicans and Influenza virus and the transcriptomic response was analyzed by
Nanostring gene expression arrays. We show that age affects gene expression in a stimuli specific manner, while the
effect of sex is more common across conditions. Both age and sex contribute to the expression of many immune-related
genes but at a low level, while in contrast, the genetic effects are much stronger but relevant to fewer genes. Genetic
analysis identified hundreds of eQTLs, regulated in both cis and trans, for all stimuli induced responses. We confirm the
presence of a TLR1 master regulator recently shown to be an important factor controlling variable immunity in European
populations. Finally, we integrated transcriptomic and cellular data sets in an integrative model to describe how age and
sex mediated their effects through different immune cell populations. These results lay the foundations for new patient
stratification strategies that consider age, sex, and genetics as impacting variable immune response outcomes.

F.43. T lymphocytes Infiltrating Liver Metastases of Uveal Melanoma Patients
Ana Lalanne, Maud Milder, Emanuela Romano, Pascale Mariani, Aurore Mouton, Vincent Servois, Nathalie Cassoux and
Olivier Lantz
1Institut Curie, U932 Inserm, Paris, France

Liver metastases develop in 20% uveal melanoma (UM) patients. Only 10% of these patients are eligible for hepatic
resection, which can improve patient outcome. In the absence of proven standard of care, anti-checkpoint therapies have
been tried with only anecdotal tumor regression. The characterization of the immune response in UM metastases may
provide information to optimize immunotherapies in this disease.
Herein, we studied the lymphocytes present in the metastases as well as in the juxta-tumoral liver. We also characterized
the circulating lymphocytes in peripheral blood (PBL) before and after hepatic metastasectomy. We studied 30 UM patients
whose primary tumor had been treated by enucleation (14) or radiotherapy (16). Infiltrating lymphocytes were isolated from
liver samples by enzymatic digestion. Both liver lymphocytes and PBL were analyzed by flow cytometry using a panel of
13 antibodies.
CD8+ T-cells were in similar proportion in juxta-tumoral liver and metastases. In contrast, the proportion of CD4+ T-cells,
notably the Tregs and the chronically activated effector CD4 T-cell subsets were increased in the metastases. MAIT cells
were abundant in the healthy liver but were underrepresented in the metastases. NKT cells, which are rare in the blood,
represented up to 4% of the lymphocytes in juxta-tumoral and metastatic liver.
Thus, liver metastases are infiltrated with effector CD4 T-cells that dilute out the resident MAIT cells. No obvious change in
the phenotype and proportion of CD8 T-cells was observed. The increased proportion of Treg may be implicated in the
absence of productive anti-tumor immune response in UM patients.

F.44. Inter- and Intra-Laboratory Variability of Polyfunctional Responses Assessed by Intracellular Staining Assay
as Part of the External Quality Assurance Program Oversight Laboratory Flow Cytometry Proficiency Testing
Program
Janet Staats, Jennifer Enzor, Robert Rountree, John Bainbridge, Thomas Denny and Kent Weinhold
Duke University, Durham, NC
Polyfunctional ICS responses play a significant role in the context of immune monitoring to evaluate vaccines and
immunotherapies. Studies suggest that polyfunctional ICS responses are associated with immunologic control of HIV and
represent correlates of protection post vaccination. Additionally, many laboratories are currently utilizing ICS assays to
profile anti-tumor responses in the context of cancer vaccine trials and novel immunotherapies.
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While polyfunctional cells are routinely measured in the context of clinical trials, there is a paucity of data describing the
variability of these measures between and within laboratories. A limited number of proficiency programs assess the
performance of ICS assays across laboratories, albeit these programs have focused primarily on assessing total functional
ICS responses, rather than polyfunctional responses.
The EQAPOL Flow Cytometry Program assesses the proficiency of NIH/NIAID/DAIDS-supported laboratories in
performing ICS assays. The EQAPOL Program currently assesses site performance of ICS assays based on total
functional responses. Introducing an evaluation of polyfunctional ICS responses represents the next logical step for
advancing the EQAPOL Program. Therefore, we devised a pilot study to determine the feasibility of assessing
polyfunctional ICS responses as part of the EQAPOL Flow Cytometry Proficiency Testing Program. EQAPOL compared
total functional and polyfunctional ICS data, collected across three proficiency testing surveys with an average of 16
participating laboratories. Respectively, inter- and intra-laboratory variance estimate ranges were 0.000-0.032 and 0.0000.005 for polyfunctional and 0.008-0.035 and 0.000-0.009 for total cytokine ICS responses. Overall, the inter- and intralaboratory variability of polyfunctional ICS responses were similar to total functional ICS responses.

F.45. Comparative Study of Human and Cynomolgus T-cell Depletion with Rabbit Anti-Thymocyte Globulin (rATG)
Hyojun Park1, Yeongbeen Kwon1 and Sung Joo Kim2
1Samsung Medical Center, Seoul, Republic of Korea, 2Sungkyunkwan University, Seoul, Republic of Korea

Rabbit-antithymocyte globulin (rATG) is commonly used in solid organ transplantation to prevent and treat allograft
rejection. Also, immunosuppressive drug is used for graft to permit long-term survival in animal transplantation model.
Although rATG is also commonly used in non-human primates, the optimal dose has not been reported. In this study, we
evaluated which cumulative dose of rATG was most appropriate for transplantation in non-human primate, compared to
clinical cases.
In this study, cynomolgus monkeys were treated with 5 mg/kg of rATG (Thymoglobulin®, Genzyme Ltd., UK) intravenously
twice (totally 10 mg/kg, n=2) or 4 times (totally 20mg/kg, n=4). Their peripheral blood were collected and analyzed by flow
cytometry. Also their subpopulation of T cells like effector memory cells, central memory cell and naïve T cells were
analyzed serially. And, to assess the effect of T-cell depletion in lymphoid organ, their lymph node and spleen were also
collected and analyzed by immunohistochemistry at the indicated time points.
The absolute number of lymphocytes were decreased rapidly at day 1 and then maintained for 2 weeks in 20mg/kg rATG
group but not maintained in 10 mg/kg rATG group. Experimental data of lymphoid tissues demonstrate that rATG
monotherapy with 20mg/kg affects T cell-depletion, especially in spleen, although Lymph node was weakly affected by
rATG induction. During the early period of rATG treatment, the pattern of changes in T cell subpopulation in 20mg/kg
group showed similar with that in kidney transplant patients treated with ATG (totally 4.5 mg/kg). Therefore, we performed
kidney transplantation in non-human primate with 20 mg/kg rATG induction and compared these to the results of a human
KT.
These data show that lymphocyte-depletion induced by rATG was influenced by the cumulative dose, and show that an
rATG dose of 20 mg/kg is suitable for induction therapy for renal transplantation in the cynomolgus monkey when
compared to human kidney transplantation.

F.46. DAFi: A Novel and Robust Auto-Gating Approach to Computational Identification of Cell Populations from
High-Dimensional Flow Cytometry Data
Yu Qian1, Julie Burel2, Alexandra Lee1, Ivan Chang1, Cecilia Lindestam Arlehamn2, Daniela Weiskopf2, Bjoern Peters2,
Alessandro Sette2, Rick Stanton3 and Richard Scheuermann1
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1J. Craig Venter Institute, La Jolla, CA, 2La Jolla Institute for Allergy and Immunology, La Jolla, CA, 3Human Longevity

Inc., San Diego, CA
Background: Manual gating analysis of cytometry data is subjective, irreproducible, and inaccurate. The dimensionality of
cytometry data keeps increasing, making auto-gating methods both desirable and essential. However, the assessment and
validation of the results from auto-gating methods is highly challenging, making the adoption of auto-gating approaches
nontrivial.
Methods: This work presents a new computational approach – DAFi (Directed Automated Filtering and Identification of Cell
Populations) for robust auto-gating analysis of high-dimensional flow cytometry data. DAFi is designed and implemented
with multiple auto-gating options, including clustering, bisecting, slope-based, reversed-gating, and their combinations to
identify different types of cell populations defined in user manual gating strategy. Through mapping high-dimensional data
clusters into user-defined gating hierarchy, DAFi not only preserves the data clusters generated in unsupervised learning,
but also makes the results easily interpretable as in supervised methods.
Results and Conclusions: Both quantitative assessment and visual examination of dot plots are used to evaluate the
performance of DAFi against manual gating analysis across a variety of translational research projects as well as the
diagnostics of blood cancers (AML and CLL). The results show that DAFi not only preserves natural shapes of both major
and small lymphocyte subsets in an interpretable and reproducible way but also identifies novel cell subsets that differ
between subject groups, which manual gating cannot find. Based on the results, we conclude that DAFi is highly promising
to substitute manual gating for reproducible and exploratory analysis of high-dimensional flow cytometry data for biomarker
identification in translational and clinical immunology research.

Immunity & infection
F.51. Acute Influenza a Virus (IAV) Infection in Humans Leads to Expansion of Highly Diverse CD8 T Cell
Repertoires Crossreactive with Persistent Epstein Barr Virus (EBV)
Anna Gil, Rabinarayan Mishra, Nuray Aslan, Liisa K. Selin
University of Massachusetts, Boston, MA
The competence of T cell responses predominantly depends on how efficient T cell receptors (TCRs) are at recognizing
antigenic epitopes. We show here that during acute severely symptomatic IAV infection there was an expansion of IAVM1/EBV-BRLF1 and IAV-M1/EBV-BMLF1 double-tetramer+ cells directly ex vivo in 5 HLA-A2+ patients. We questioned
whether this expansion specific to these two different crossreactive responses would lead to alterations in the TCR
repertoire of the IAV-M158, EBV-BRLF1109 and -BMLF1280 from before, during and following acute IAV infection. Using
staining with VB mAb we found that T cell responses generated to these epitopes became surprisingly more polyclonal,
with the sharing of Vb between M1, BMLF1 and BRLF1 populations which is not seen in healthy donors and which
decreased 2 months later consistent with crossreactive expansion. Furthermore, by using single-cell analysis of TCRα and
TCRβ repertoire of tetramer sorted IAV-M1 cells we showed dramatic changes in specific clonotype usage and in JA and
JB family usage during acute IAV infection compared to before infection. In summary, these changes in TCR repertoire
during acute symptomatic IAV infection suggest that during severe infection there is a preferential expansion of highly
diverse crossreactive responses between IAV and the persistent virus, EBV, which leads to permanent changes in TCR
repertoires to both of these two viruses (NIHAI49320).
F.56. Analysis of Genetic Determinants of Healthy Immune Responses to Common Pathogens reveals
Associations with HLA Class II Molecules
Cecile Alanio1, Lluis Quintana Murci1, Matthew Albert1, Jacques Fellay2, Petar Scepanovic2 and Darragh Duffy1
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1Institut Pasteur, Paris, France, 2École polytechnique fédérale de Lausanne, Lausanne, Switzerland

Healthy humans are regularly infected with pathogens that have the ability to persist through life. Our hypothesis is that
host factors influence (i) the rate of seroconversion upon exposure, (ii) the intensity and characteristics of immune
responses. To test this, we used a systems biology approach, integrating serological testing, genome-wide association
studies (GWAS) and extensive immunophenotyping in 1000 healthy individuals recruited by the Milieu Interieur
Consortium. Blood composition was assessed by flow cytometry. Serums were used for measurement of IgGs against (i)
persistent or recurrent viruses - Cytomegalovirus (CMV), Epstein-Barr virus (EBV), Herpes simplex virus 1 & 2 (HSV-1 &
2), Varicella zoster virus (VZV), and Influenza A virus; (ii) persistent bacteria - Helicobacter pylori (HP), (iii) persistent
parasite - Toxoplasma gondii, and (iv) pathogens targeted by vaccines - Measles, Mumps, Rubella, and Hepatitis B virus.
Illumina Omni Express and HumanExome arrays were used for genotyping. After imputation with IMPUTE2, logistic or
linear regressions were performed to detect associations between 5 million human polymorphisms, immune phenotypes
and antibody responses. No genome-wide significant associations were found for serostatus. In contrast, genome-wide
significant associations (P < 5*10-8) were observed within the MHC locus on chromosome 6 for the levels of IgG mounted
against EBV and Rubella. By imputing classical HLA alleles and amino-acids, we found that these associations correspond
to variations in amino acid composition of HLA-DRβ1 and HLA-DPβ1 molecules respectively. Together, our results provide
new possible insights into mechanisms determining response to persistent pathogens, and encourage further genetic and
functional work.

F.57. Differential TCR Vbeta Usage in the Peripheral T Cells of Chickens Resistant and Susceptible to Marek’s
Disease
Cari Hearn1 and Hans Cheng2
1Michigan State University, East Lansing, MI, 2U.S. Department of Agriculture, East Lansing, MI

Marek's disease (MD) is a herpesvirus-induced lymphoma in chickens with a significant economic impact to the poultry
industry, costing the industry over $1 billion annually worldwide. MD is controllable by vaccination and improving genetic
resistance in the host. Two inbred layer lines, matched at the MHC locus, have been bred for high (Line 63) and low (Line
72) genetic resistance, respectively, to MD. We identified large differences in TCR Vbeta usage in the peripheral T cells of
these bird lines by flow cytometry. In the chicken, two families of Vbeta genes have been identified (Vbeta-1 and Vbeta2). While TCR Vbeta-1+ T cells are more prevalent in both lines than TCR Vbeta-2+, MD-resistant birds used the Vbeta-2
TCR at very low rates. During infection with Marek’s disease virus, Vbeta usage on CD4+ T cells was stable in both lines
until day 21 post-challenge, when lymphomagenisis is occuring. Conversely, an increased bias towards Vbeta-1 TCRs
was found as early as day 8 in CD8+ splenocytes in the MD-resistant chicken only. We hypothesize that differences in
TCR repertoire may play a direct role in CD8+ T cell-mediated resistance to MD-induced tumors. We are comparing TCR
usage in an additional MD resistance model which varies only at the MHC locus; as well as in a panel of Lines 63x72
recombinant strains, in order to further establish the importance of TCR usage in MD and to identify genomic regions
which influence TCR expression in the chicken.

F.58. Role of STAT-1 and STAT-6 Factors in Susceptibility and Lung Pathology During Toxocara Canis Infection
Berenice Faz Lopez, Yadira Ledesma, Efrain Olguin, Itzel Medina, Juan Pablo Labat and Luis I. Terrazas
1Universidad Nacional Autonoma de Mexico, Mexico, Mexico
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BACKGROUND: Toxocariasis is a worldwide zoonotic parasitic disease caused by Toxocara canis. Infection is caused by
accidental ingestion of embryonated eggs, which hatch and the liberated larvae migrate to different organs. In murine
models causes transitory hemorrhagic pulmonary lesions associated with strong TH2 responses and heavy parasite
burdens. Alternatively, activated macrophages (aaM), through STAT6 signaling, are involved in tissue repair, but its role in
T. canis infection has not been determined yet. On the other hand, STAT1 has been clearly related to protection in
protozoan infections, but its role on helminths is poorly known.
METHODS: Here we tried to recognize the role of STAT1 and 6 molecules in this infection by using STAT6-/- and STAT1-/BALB/c mice in determining the outcome of experimental toxocariasis. Mice were infected with 500 larvated eggs, and
specific antibodies, serum cytokines, parasite burden and lung pathology were analyzed at different times.
RESULTS: STAT6+/+ and STAT1-/- mice displayed a Th2 immune response and their lung pathology were less evident
compared to STAT6-/- mice, which displayed enhanced Th1 response but more damage in the lung. These differences in
lung pathology were associated with the presence of aaM. In the other hand, parasite burden in STAT1-/- and STAT6-/mice decreased as compared with wild type mice.
CONCLUSION: Our data suggest that the absence of one or another response would contribute to eliminate this parasite,
but the presence of aaM is necessary to control tissue damage.

F.59. Increased Expression of Co-Inhibitory Receptor 2B4 (CD244) on CD4+ T cells in Human Septic Patients
CHINGWEN CHEN, Mandy Ford, Greg Martin and Craig Coopersmith
Emory University, Atlanta, GA
The SLAM family receptor 2B4 is mainly expressed on NK cells and memory CD8 T cells. In our previous research, we
found that 2B4 was upregulated on both CD4+ and CD8+ T cells after sepsis induction in animals. Importantly, 2B4 on
CD4+ T cells played the critical role in murine sepsis survival. However, the expression and functionality of 2B4 on human
CD4+ T cells remain largely unclear. In this study, we investigate the expression, phenotype, and functionality of
2B4+CD4+ T cells isolated from septic patients and healthy donors. First, while no differences in 2B4 expression were
observed on CD8+ T and NK cells, we found that CD4+ T cells isolated from human septic patients expressed significantly
more 2B4 as compared to those obtained from healthy donors (P < 0.01). Notably, 2B4+CD4+ T cells isolated from septic
patients were CCR7-CD45RA+ and displayed increased PD-1 and decreased ICOS and CD28 expression. Second,
human 2B4+CD4+ T cells secreted less IL-2 and IFN-g following 6 hours of anti-CD3 anti-CD28 bead stimulation as
compared to 2B4-CD4+ cells. Finally, 2B4-CD4+ and 2B4+ CD4+ subsets were sorted from healthy donor PBMC and
stimulated with anti-CD3 and anti-CD28. 2B4+CD4+ cells were able to proliferate and maintained 2B4 expression, but had
less proliferative capacity compared to 2B4-CD4+ cells. In conclusion, increased 2B4 expression was found on CD4+ T
cells isolated from septic patients and these 2B4-expressing CD4+ T cells exhibited reduced cytokine secretion ability and
proliferative capacity, suggesting 2B4 expression may compromise CD4+ T cell functionality during sepsis.

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 and Donna Farber
Columbia University, New York, NY
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
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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.

F.61. Tissue-Reservoirs of Anti-Viral T Cell Immunity in Persistent Human CMV Infection
Michelle Miron1, Claire Gordon1, Joseph Thome1, Michael Rak2, Suzu Igarashi2, Tomer Granot1, Lerner Harvey3, Felicia
Goodrum2, Donna Farber1, Joshua Weiner1, Nobuhide Matsuoka1, Takashi Senda1 and Dustin Carpenter1
1Columbia University, New York, NY, 2University of Arizona, Tucson, AZ, 3LiveOnNY, New York, NY

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 CMVassociated T cell homeostasis in blood, lymphoid, mucosal and secretory tissues of 44 CMV 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.

F.62. Adenosine DeAminase (ADA) as an Adjuvant Molecule for Human HIV-1 Vaccine
Virginie Tardif and Elias Haddad
Drexel Univerity, Philadelphia, PA
Follicular helper T cells (Tfh) play critical role in shaping, instructing, and initiating T-cell dependent antibody responses.
Understanding the underlying mechanisms that enhance their function is therefore critical for vaccine development. Using
a unique gene array analysis, we have identified adenosine deaminase (ADA), as a novel key molecule that drives Tfh
helper program in proliferating Germinal Centers Tfh (GC Tfh) and circulatory Tfh (cTfh) cells following their interactions
with B cells. In fact, our gene array analysis showed that CD26 and ADA were exclusively up-regulated within the less
efficient cTfh1 (CD4+CD45RA-CXCR5+CXCR3+) and cTfh2-17 (CD4+CD45RA-CXCR5+CXCR3+CCR6+/-) subsets,
respectively. ADA enzymatic activity is significantly higher, as well, in cTfh2-17 than in the less-efficient cTfh1 cells.
Exogenous ADA enhances the ability of Tfh cells to provide B cell help while inhibition of ADA activity by specific inhibitors
impeded Tfh function and blunted antibody response. Our results further demonstrated that enhancement of Tfh function
by ADA pathway could be due to increase in IL- 6 and decrease in IL-2 production in the co-culture, and maintenance of
low extracellular expression of CD26. Moreover, blocking IL-2 in cTfh2-17 co-culture from virally suppressed HIV subjects
(ST) showed a significant decrease of CD26 expression associated with a rescued helper capacity. Finally, in vivo use of
recombinant ADA as an adjuvant in a DNA based HIV vaccine enhanced Tfh cells differentiation and enhanced anti-Env
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humoral response and isotype class-switch. Thus, ADA activity fine-tunes Tfh helper program and deciphering how ADA
and CD26 regulate the function of the cTfh subsets would benefit future vaccine adjuvant design.

F.63. Novel Role for T cell intrinsic MyD88 in the Regulation of HIF1a Dependent Metabolism and Oxidative Stress
Response
Bhavana Priyadharshini1, JiHoon Chang2, Deepti Gadi1, Kelsey Finn1, Christopher Borges3, Ryan Newton1, Ruan
Zhang4, Fei Fei5, Wen Zhong5, Bruce Blazar6, Yongwon Choi7, Gerald Shadel8, Laurence Turka1 and Matthew Walsh7
1Massachusetts General Hospital, Harvard University, Boston, MA, 2Amgen, San Francisco, CA, 3Editas, Boston, MA,
4Dana Farber Cancer Institute, Boston, MA, 5Massachusetts General Hospital, Boston, MA, 6University of Minnesota,

Minneapolis, MN, 7University of Pennsylvania, Philadelphia, PA, 8Yale University, New Haven, CT
Previously, we showed that TLR/IL-1R family signaling adaptor, MyD88, plays a crucial cell-intrinsic role in the survival of
activated T lymphocytes. However, the underlying mechanisms by which this occurs remained unclear. Here, we
demonstrate that MyD88-deficient T cells undergo p53 activation and ROS mediated DNA damage that results in their
apoptosis by 72h post activation. This occurs despite downstream activation of NFKB and its anti-apoptotic targets Bcl-2
and Bcl-xl. Importantly, excessive ROS generation was accompanied by the destabilization of HIF1a, and the
downregulation of its target, pyruvate dehydrogenase kinase 1 (PDHK1) that normally inhibits pyruvate dehydrogenase
(PDH), the first rate-limiting enzyme of the TCA cycle. Interestingly, MyD88-deficient T cells showed redirection of glucose
towards the pentose phosphate pathway, a process that generates nucleotides and reducing equivalents such as NADPH,
a critical step that in-turn produces anti-oxidants to counterbalance this altered redox state. Nonetheless, despite
increased compensatory anti-oxidant production, MyD88-deficient T cells remained sensitive to oxidative stress indicating
that the abnormal metabolic rewiring in the absence of Myd88 potentiates a "futile redox cycle" in T cells. Furthermore,
pharmacological intervention to either enhance HIF1a stability or block ROS generation by ETC complex-I inhibition
rescued the survival of MyD88-deficient T cells. Conversely, silencing MyD88 in multiple tumor cell lines, that metabolically
resemble T lymphocytes, destabilized HIF1a and prevented tumor growth in vivo. Together, these findings indicate a noncanonical role of MyD88 linking metabolism, redox balance and genomic stability, and highlight the therapeutic potential of
MyD88 inhibition in sensitizing tumor cells to oxidative stress-induced apoptosis.

T.46. Distinct role of Estrogen Receptor α Agonist and Antagonist on Urinary Tract Infection Outcome in Bladder
Versus Kidney
Ayantika Sen, Janaki Iyer, Alexia Dickey, Anil Kaul, Chelsea McDonald and Rashmi Kaul
Oklahoma State University, Tulsa, OK
Menopause induced hormonal changes in women increase their susceptibility to urinary tract infections (UTIs). FDA
approved topical vaginal estrogen prophylaxis is effective in preventing recurrent UTIs but the underlying mechanisms are
poorly understood. Using in vitro and in vivo UTI models, we found that estrogen via estrogen receptor α (ERα) alters host
immunity in kidney in response to UTI by Dr fimbriae bearing Escherichia coli (E. coli). Time-point infection studies showed
delayed interleukin-17 (IL-17) responses in kidneys of ERα gene knockout mice. The present study was conducted to
determine the effectiveness of ERα agonist, propyl-pyrazole-triol (PPT), and ERα antagonist, methyl-piperidino-pyrazole
(MPP), in bacterial clearance and IL-17 induction in bladder and kidney.
PPT-treated ovariectomized and MPP-treated ovary-intact C3H/HeJ mice were subjected to experimental UTI by E. coli.
Bacterial load and IL-17 levels (ELISA and immunohistochemistry) in kidney and bladder were determined at 2 and 6 days
post-infection. PPT induced significant decrease in bacterial load and significant induction of IL-17 in kidney (P ) but on in
the bladder. Blocking ERα by MPP compromised bacterial clearance and induction of IL-17 in kidney but showed
significant bacterial clearance (P in bladder, however not via IL-17 induction. These studies confirm our previous findings
for ERα in kidney where estrogen activates ERα to induce IL-17 production and bacterial clearance while bladder may
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utilize other estrogen induced receptor mechanisms for protection that need further investigation. These results, showing
differential effects of PPT or MPP in bladder and kidney, may have clinical implications for women undergoing hormonal
therapy.

T.47. Metabolite Regulation of Human T Cell Immunity
Maria Matias, Gaspard Cretenet, Carmen Yong, Cedric Mongellaz, Vincent Duriavic, Valerie Dardalhon and Naomi Taylor
Institut de Genetique Moleculaire de Montpellier, Montpellier, France,
T lymphocyte activation is regulated by the metabolism of glucose, fatty acids and amino acids, allowing the cell to meet
increased energetic and biosynthetic demands. We previously determined that exogenous nutrient availability regulates
the terminal differentiation of murine CD4+ T cells into distinct effector fates. Activation of naïve murine CD4+ T cells under
conditions of glutamine deprivation causes them to terminally differentiate into Foxp3+ regulatory T cells (Treg) with potent
in vivo suppressor function while blocking Th1 differentiation (Klysz et al., 2015). We now show that human CD4+ as well
as CD8+ T cells are significantly more sensitive to extracellular glutamine than glucose, with deprivatio of the former
resulting in a severely attenuated proliferation and defective upregulation of nutrient transporters. Furthermore, while the
potential of T lymphocytes to secrete IL-2 is not markedly affected by glutamine deprivation, the secretion of IFNg is
decreased by 5-10-fold. Notably, increasing intermediary glutamine metabolites in the tricarboxylic acid cycle significantly
augments the potential of human T lymphocytes to transport extracellular nutrients, inhibiting Treg differentiation. Thus,
nutrient availability and downstream metabolites can be used to modulate the T cell differentiation program and immune
responsiveness.

T.48. Exacerbated immunodominance constitutes an important pathogenetic factor in CD4 T cell mediated
diseases
Eduardo Finger, Thaissa Melo Galante Coimbra and Alessandra Finardi de Souza
SalomaoZoppi Diagnosticos, Sao Paulo, Brazil
In murine schistosomiasis, previous observations identified that failure to modulate the anti-egg CD4 T helper response
from a Th1-type to Th2-type, directly correlates with the disproportional immunodominance of the major egg antigen Smp40234-246 over the I-Ak MHCII antigen presentation pathway and severe liver immunopathology. To analyze the
contribution of Sm-p40234-246 immunodominance to liver immunopathology, we developed a strategy to either enhance
or reduce an epitope's immunodominance in the context of its I-A MHCII restriction, to verify the ensuing effects on
immunopathology. This strategy revealed that the severity of the disease directly correlates with the degree of
immunodominance of an epitope suggesting that exacerbated immunodominance constitutes an important factor in the
genesis and severity of this, and maybe other murine and Human CD4 mediated diseases, which could be manipulated to
prevent or modify their outcome.

T.49. Comparison of IgA+ Plasma Cells in the Intestinal Mucosa Compartment versus the Periphery in a Healthy
Kenyan Cohort
Tian Sun1, Xingyan Wang1, Jun Liu1, Akiso Mbendo2, Brian Onsembe2, Bashir Farah2, Gary Chao1, Omu Anzala2, Rupert
Kaul1, Mario Ostrowski1, Jennifer Gommerman1, Olga Rojas1, Simon Ogola2 and Patrick Jeremiah2
1University of Toronto, Toronto, Canada, 2University of Nairobi, 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
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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.

T.50. CD8+CD28-CD127loCD39+ Treg Expansion: a New Pathogenic Mechanism for HIV Infection?
Gilberto Filaci1, Daniela Fenoglio1, Chiara Dentone2, Antonio Di Biagio3, Alessia Parodi1, Monica Curto1, Giovanni
Cenderello5, Pasqualina De Leo7, Valentina Bartolacci8, Giancarlo Orofino9, Laura Nicolini1, Lucia Taramasso3, Edoardo
Fiorillo10, Valeria Orrù10, Paolo Traverso1, Bianca Bruzzone4, Federico Ivaldi1, Eugenio Mantia11, Michele Guerra12,
Simone Negrini1, Mauro Giacomini1, Sanjay Bhagani13, Alessio Signori1, Francesca Kalli5 and Giorgia Nasi1
1University of Genoa, Genova, Italy, 2Sanremo Hospital, Imperia, Italy, 4IRCCS Azienda Ospedaliero Universitaria San

Martino – IST - Istituto Nazionale per la Ricerca sul Cancro, Genoa, Liguria, Italy, 5Galliera Hospital, Genoa, Italy, 7San
Paolo Hospital, Savona, Italy, 8S.M. Misericordia Hospital, Albenga, Italy, 9Amedeo di Savoia Hospital, Turin, Italy,
10Consiglio Nazionale delle Ricerche (CNR), Sede Secondaria IRGB, Lanusei, Lanusei, Sardegna, Italy, 11SS. Antonio,
Biagio, Cesare Arrigo Hospital, Alessandria, Alessandria, Piemonte, Italy, 12Sant'Andrea Hospital, La Spezia, La Spezia,
Liguria, Italy, 13Royal Free Hospital, NHS, London, United Kingdom
HIV-associated immunodeficiency is related to loss of CD4+ T cells. This mechanism does not explain certain
manifestations of HIV disease such as immunodeficiency events in patients with >500 CD4+ T cells/ml or occurrence of
non-AIDS tumours. CD8+CD28-CD127lowCD39+ T cells are regulatory T lymphocytes highly concentrated within tumor
microenvironment. Here we show that HIV-infected patients have elevated circulating levels of functional CD8+CD28CD127lowCD39+ T regulatory cells. These cells have antigen specificity against HIV proteins, suggesting their origin from
HIV-specific T lymphocytes. Their frequency post anti-retroviral therapy (ART) correlates with HIV viremia, CD4+ T cell
count and immune activation markers, suggesting their pathogenic involvement in AIDS- or non-AIDS related
complications. Their increase after initiation of ART heralds a lack of virological or clinical response: hence their monitoring
is clinically relevant.

T.51. SQSTM1/p62 influence the Macrophage and Splenic Autophagic-Proteasomal Degradation pathway with
subsequent Immunological alterations during Cerebral Malarial Infection.
Anirban Sengupta, Samrat Sarkar, Tarun Keswani, Saikat Mukherjee, Gargi Majumdar and Arindam Bhattacharyya
University of Calcutta, Kolkata, India
Objective: Impact of Plasmodium bergheei ANKA infection on spleen and macrophages in mice model with special
emphasis on the regulation of p62/sqstm1 molecule and it's impact on Nrf2-Keap1 pathway and subsequent effect on
autophagy-proteasomal degradation pathways.
Methodology: Development of mice model of Plasmodium bergheei ANKA. Staining Spleen sections with Acridine
Orange, MDC. Transmission electron Microscopy. Immunohistochemistry and immunofluorescence with LC3B, NRF2.
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Quantitative Real time PCR, RT PCR & Western Blot analysis of the marker genes. DCFDA method of ROS measurement
& GSH-GST assay, FACS for detecting autophagosome positive cells, immunoprecipitation. Proteasomal degradation
assay by Promega luciferase assay kit.
Results: The parasitemia load in spleen is increased. The MDC punct formation and the acridine orange staining is
positive. The ubiquitin level increased. Data suggests upregulation of LC3B and Beclin. The FACS with autophagic dye
indicates autophagic process. The Proteasomal degradation levels are markedly higher. Upregulation ROS and change in
the anti-oxidant enzyme level noticed. Change in Nrf2 – keap1 pathway is observed. Autophagic Flux flow is studied in
every step of it. The autophagosome-lysosome fusion occurs and GFP-RFP-LC3B transfection experiment suggests a
block in autophagic pathway. Macrophage cells also got affected. The phosphorylation status of p62/sqstm1 changed with
subsequent impact on nrf2-keap1 pathway by binding with keap1 molecule.
Conclusion: The initial studies depicts experimental cerebral malaria definitely brings about change in the autophagic &
proteasomal degradation status in mice spleen and macrophage. P62/sqstm1 plays a critical role in balancing the above
two aspects and regulates nrf2-keap1 pathway.

W.30. Expression of Succinate Receptor and Glutaminolysis Enzimes in Pulmonary Tuberculosis
Hector Mayoral-Reyes1, Abarca-Rojano Edgar2, Huerta-Yepez Sara3, Torres-Rojas Monica3, Rangel-Santiago Jesus3
and Hernandez-Pando Rogelio4
1Hospital General de Mexico, Mexico City, Mexico, 2Instituto Politecnico Nacional, México City, Mexico, 3Hospital Infantil

de México, México City, Mexico, 4Instituto Nacional de Ciencias Médicas y Nutrición Salvador Zubirán, México City,
Mexico
Tuberculosis is an infectious disease that affects mainly the lungs, and represents a major health problem worldwide.
In recent years, the relationship between bioenergetics pathways and immune cell function has regained interest. It has
been observed that glucolysis is enhanced during tuberculosis, nevertheless glucolysis alone is not sufficient to sustain
metabolic demands, and other metabolic pathways have barely been studied during this infection.
We analysed the expression of key enzymes of glutamionlysis; glutaminase (GLS) and glutamatedehydrogenase (GLUD);
as well as succinate receptor(GPR91) and succinilated proteins (lysine hydroxilase and carboxymethyl lysine) in
experimental pulmonarytuberculosis and human postmortem lung samples.
In experimental tuberculosis, glutaminase (GLS) expression increases during both early and progressive infection,
meanwhile glutamate dehydrogenase (GLUD) only increases during early infection, suggesting that glutamine is fully
oxidized during early infection and partially oxidized during progressive infection. On the other side, succinate receptor
GPR91 was overexpressed during early infection, and decreased on day 21 posti nfection, suggesting that succinate may
act as a proinflammatory signal during early infection. It was also measured the expression of HIF1- α, which increased
gradually during early infection until progressive infection.
In human postmortem lung samples, there is enhanced expression of GLS, GS, HIF-a, GPR91, lysine hydroxylase and
carboxymethyl lysine in tuberculosis positive patients compared to controls.
The results from the experimental model suggests that during M. tuberculosis infection glutaminolysis increases during
early infection and is associated with enhaced succinate signaling, probably through anaplerotic production of succinate,
that may be partially explained byHIF-1α expression. Succinate may act as pro-inflammatory stimuli, that decreases during
progressive infection when anti-inflammatory micro enviroment prevale, although partial glutamine oxidation is still present.
These findings resemble to those in human samples.
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W.31. Immune Responses in Acute and Convalescent Patients with Middle East Respiratory Syndrome During the
2015 Outbreak in Korea
Dong-Gyun Lim, Sooyeun Shim, Jun-Sun Park and Hyoung-Shik Shin
National Medical Center, Seoul, Republic of Korea
Understanding of immune responses against newly emerging acute respiratory infection, Middle East respiratory
Syndrome (MERS), is important for the development of efficient treatment strategies and preventive measures. Here, we
investigated several immune parameters using peripheral blood samples obtained from 26 hospitalized patients with
different disease severities in their acute and convalescent stage. In general, the immune responses increased with
enhanced disease severity. At acute stage, higher levels of inflammatory cytokines and chemokines were detected in the
severe patients compared to mild cases. The increased percentages of CD8+ T cells were also detected to express the
activation markers in severely ill patients. Moreover, when PBMCs were stimulated with overlapping peptides spanning
whole virus structural proteins, distinctively high frequencies of MERS-CoV-specific CD8+ T cells were observed at acute
stage of severe infection, while CD4+ T cell responses were not clearly detected at this stage. At the convalescent stage,
antigen-specific cells were clearly identified in both T cells subsets, with the higher frequencies in severe diseases. Similar
frequencies of CD8+ T cells directed against E, M, and N proteins as well as S protein. However, in CD4+ T cell subset,
more cells responded to E, M, N proteins compared with S protein. Our findings highlight the potential contribution of
human CD8+ T cell response to the pathogenesis of MERS-CoV induced respiratory disease. They also provide basic
information for MERS-CoV vaccine design.

W.32. Pharmacological Induction of Heme Oxygenase-1 Activity Blocks Herpes Simplex Virus Infection
Pablo Gonzalez, Francisco Ibáñez, Monica Farías, Janyra Espinoza and Alexis M. Kalergis
Pontificia Universidad Católica de Chile, Santiago, Chile
Heme oxygenase-1 (HO-1) is a host inducible enzyme that responds to numerous stress-related stimuli, such as reactive
oxygen species, hyperthermia, UV radiation and infections. HO-1 degrades iron-containing heme into ferrous iron (Fe2+),
carbon monoxide (CO) and biliverdin. Noteworthy, these products elicit cytoprotective events that limit damaging oxidation
within cells, as well as apoptosis. Moreover, recent studies reveal that HO-1 products also exhibit antiviral effects against
several viruses such as Ebola, influenza and hepatitis C, among others. Here, we sought to assess the role of HO-1 over
herpes simplex virus (HSV) infection in vitro, by pharmacologically modulating the activity of HO-1. Importantly, we found
that inducing HO-1 activity with cobalt protoporphyrin (CoPP) significantly decreased HSV replication in human epithelial
cells and neurons, even though equivalent amounts of virus bound to the surface of CoPP- and vehicle-treated cells and a
similar quantity of virus entered the cytoplasm early after infection. Concomitant with reduced virus output, we observed
decreased expression of HSV-encoded genes in CoPP-treated cells, as compared to untreated cells or cells treated with
SnPP, an inhibitor of HO-1 activity. Remarkably, CoPP-treatment hampered viral capsid accumulation around the nucleus
in HSV-infected cells, suggesting that HO-1 activity likely blocks viral genome delivery into the nucleus of virus-inoculated
cells. These findings extend the antiviral effects of HO-1 onto HSV and suggest a novel strategy for treating infection with
this type of viruses.

W.33. Immune Profiling of Vaccine-Specific Responses in Elderly Adults Using CyTOF
Sangeeta Kowli1, Christine Lingblom2, Nithya Swaminathan3, Holden Maecker1 and Stacie Lambert3
1Stanford University, Stanford, CA, 2University of Gothenburg, Gothenburg, Sweden, 3MedImmune, Mountain View, CA

A new high dimensional single cell mass cytometry approach called ’CyTOF’, for Cytometry by Time-of-Flight, permits the
simultaneous detection of ~ 40 phenotypic and functional immune markers in individual cells without the issues of spectral
overlap seen in traditional flow cytometry. In this study we applied CyTOF to comprehensively characterize the circulating
immune cell populations in elderly individuals both before and after administration of an exploratory adjuvanted protein
vaccine in a Phase 1a trial. As previously reported, the vaccine cohort receiving the highest dose of soluble respiratory
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syncytial virus (RSV) fusion (F) glycoprotein in a TLR4 agonist adjuvant emulsion formulation demonstrated antigenspecific cellular responses by IFNg ELISPOT. However, the CD4/CD8 contribution of the response was not determined
and it was unclear why some subjects did not mount a detectable T cell ELISPOT response. Our approach was to use
CyTOF to further interrogate the T cell response in this vaccine dose cohort. Participants showed both CD4 and CD8 IFNg
responses following stimulation of patient PBMC with RSV(F) peptides. Several statistical techniques are being employed
to analyze the differences between responders and non-responders. Using viSNE analysis, we found increased
expression of CD4 and CD8 HLA-DR, CCR7, CD127 and CD69 in non-responders versus responders. Citrus analysis is
currently underway to further explore differences between responders and non-responders. High parameter CyTOF can
help profile immune components associated with differential vaccine responsiveness.

W.34. The Offspring Gestated in Hypothyroxinemia Develops a Poor Immune Response Against Respiratory
Syncytial Virus
Evelyn Jara1, Jorge Soto1, Natalia Muñoz-Durango1, Raquel Castellanos2, Susan Bueno1, Alexis M. Kalergis1 and
Claudia Riedel2
1Pontificia Universidad Católica de Chile, Santiago, Chile, 2Universidad Andrés Bello, Santiago, Chile,

Hypothyroxinemia (Hpx) is highly frequent condition in humans characterized by low levels of T4 and normal levels of T3
and TSH. We have shown that gestational Hpx significantly increases the severity of autoimmune encephalomyelitis
experimental (EAE) increasing inflammatory cytokines in the blood, suggesting that the immune response could be altered
in the offspring. We evaluated whether gestational Hpx could affect the immune response of the offspring against the
infection with human respiratory syncytial virus (hRSV). We observed that the offspring gestated in Hpx and infected with
RSV showed significantly weight loss, higher viral load and a higher infiltration of neutrophils correlating with a higher
clinical score compared to the offspring gestated in euthyroidism. Moreover, it was detected a significant reduction in the
infiltration of CD8+ T cells into the lung, as well as in the production of IFN-g and cytotoxic capacity, but without changes in
IL-4, IL-10 and IL-6 production. Finally, in in vitro cultures of splenocytes from mice gestated under hypothyroxinemia, we
observed a lower secretion of IFN-g in response to virus N protein in comparison to splenocytes from mice gestated under
euthyroid conditions.
The support the notion that the progeny gestated in Hpx has altered its immune response.

W.35. Studying the contribution of hRSV in the Susceptibility to Tuberculosis Development in Model
Mycobacterium Bovis
Gisela Canedo
Pontificia Universidad Catolica De Chile, Santiago, Chile
Human respiratory syncytial virus (hRSV) is the principal cause of childhood hospitalizations due to severe lower
respiratory tract infection. HRSV infection alters the function of inmune cells that are primordial in the acquisition of
immunity to pathogens, such as dendritics cells (DCs) and T cells. Consequences over the epithelial lung after immune
response against hRSV infection and on the predisposition a susceptibility to a sub sequential infection still remain
unknown. Here we evaluated the whether hRSV may generate a susceptible environment to sub sequential infection using
as a model the infection Mycobacterium bovis which belongs to the Mycobacterim tuberculosis complex. Our data suggest
the pre-infection with hRSV and then on tenth day post infection the mice is challenged with M. bovis increased the
pathology in the lung. Importantly, this also observation also correlated with increased viral and bacterial loads, as
observed by increased copies of M. bovis 16S rRNA gene, suggesting that clearance of infecting bacilli was also impaired
due to hRSV pre-exposition. Futher, our results suggested that this poor anti-mycobacterial response is not due to a
decrease in the T-cell response to mycobacterial antigens, but due to alterations in the functionality of APCs in the lungs of
hRSV-infected mice.
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W.36. Characterization of the Human B Cell Response in Dengue Infected Children from India: The Massive
Expansion of Plasmabalsts Parallels with the Timing of the Onset Of Severe Disease
Kaustuv Nayak1, Mohit Singla2, Sivaram Gunisetty3, Elluri Seetharami Reddy1, Harekrushna Panda1, Anil Verma2, Charu
Aggarwal1, Guruprasad Medigeshi4, Rakesh Lodha2, Sushil Kabra2, Rafi Ahmed3, Murali-Krishna Kaja3 and Anmol
Chandele1
1International Centre for Genetic Engineering and Biotechnology, NEW DELHI, Delhi, India, 2All India Institute of Medical

Sciences, New Delhi, India, 3Emory University, Allanta, GA, 4Translational Health Science and Technology Institute,
Faridabad, Haryana, India
Epidemiological studies suggest that India has the largest number of dengue cases world-wide. B cell responses are
important in dengue because they are implicated in both protection and immunopathology. However, plasmablasts, the
major antibody producing B cells remain poorly characterized in dengue and virtually no information is available on human
plasmablast responses in the patients from India. Here we provide a first comprehensive description of plasmablasts in
dengue patients from India. Samples from a total of 108 children confirmed as dengue by dengue specific NS1, IgM and/or
PCR assays were analysed by multicolour flow cytometry using CD19, CD20 CD38, CD27 surface markers; proliferation
characteristics using intracellular Ki67 staining, and the dengue specific antibody response using functional ELISPOT
assays. Our studies show that plasmablasts expand massively in these dengue patients which was associated with loss of
surface IgD, down regulation of CD20, and expression of Ki67. A vast majority of these massively expanding plasmablasts
secreted dengue specific IgG isotype antibody. In some patients plasmablast frequencies reached as high as 80% of the B
cells, translating to more than a million plasmablasts/ml of blood. Kinetic analysis of the plasmabalsts and dengue disease
severity was also performed by stratifying the patients based on the day of symptoms revealed that the timing of the peak
of this massive plasmablast expansion parallels with the time when a majority of the patients present with severe dengue
disease. These studies open novel avenues to understand the role of plasmablasts in human dengue

W.37. Recombinant BmHAXT Fusion Protein Vaccine Along with a Novel Adjuvant Confers Significant Protection
Against Lymphatic Filariasis in a Mouse Model
Priyankana Banerjee, Nikhil Chauhan, Andrew Canciamille, Jessica Gorman, Lochana Seenappa, Ramaswamy
Kalyanasundaram and Vishal Khatri
University of Illinois, Rockford, IL
Currently there are no licensed vaccines to control lymphatic filariasis, a tropical parasitic infection that affects 120 million
people in 73 countries worldwide. A trivalent rBmHAT fusion protein vaccine developed in our laboratory gave 40%
protection against challenge infections in rhesus macaques when given along with alum. In an attempt to improve the
vaccine efficacy, in this study we constructed a tetravalent vaccine (rBmHAXT) by combining Bm thioredoxin peroxidase 2
(TPX2) sequences to Bmhat and vaccine potential of rBmHAXT were evaluated in a mouse model. Three different
adjuvants formulations were compared to determine the best adjuvant for rBmHAXT. Our results showed that following s/c
immunization with four doses of the antigen, all immunized mice developed high titer of antigen-specific serum IgG
antibodies. Isotype analysis revealed that alum adjuvanated vaccine promoted only IgG1 antibodies. However, TLR4
agonist (AL019) and mannosylated chitosan (MCA) adjuvanated rBmHAXT induced significant levels of IgG1, IgG2a and
IgG2b antibodies. Thus, AL019 and MCA appeared to promote a balanced Th1/Th2 response. Antigen recall response of
splenocytes from vaccinated mice showed antigen-specific proliferation and secretion of significant levels of IFN-γ, IL-17
and IL-6. There was also significant increase in the antigen-specific TEM cells in mice vaccinated with rBmHAXT+AL019
and rBmHAXT+MCA. Challenge studies showed that mice vaccinated with rBmHAXT+MCA had maximum parasite killing
(82%) compared to the controls (15%). Vaccination with rBmHAXT+alum and rBmHAXT+AL019 showed only 66% and
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63.2% parasite killing respectively. These results thus showed that rBmHAXT+MCA is an excellent and improved
prophylactic vaccine against lymphatic filariasis.

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 and Georgia Tomaras
Duke University, Durham, NC
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.

W.39. Daptomycin Resistance Mutations in Staphylococcus aureus Affect Immune Recognition and Dendritic Cell
Activation
Timothy Patton1, Jhih-Hang Jiang1, Rachel Lundie1, Anton Peleg2 and Meredith O'Keeffe1
1Monash University, Victoria, Australia, 2Monash University and the Alfred Hospital, Victoria, Australia

Methicillin-resistant Staphylococcus aureus (MRSA) represents an emerging public health threat, causing significant
morbidity and mortality in both communities and the hospital setting. Resistance to last line therapeutic antibiotics is on the
rise and correlates to an increase in both morbidity and mortality. Recently, whole genome sequencing revealed that
mutations conferring resistance to last line antibiotics daptomycin and vancomycin affect the composition of the bacterial
cell membrane and cell wall. Several of these mutations concomitantly conferred a dual resistance to host antimicrobial
peptides.
Here we demonstrate that the acquisition of antibiotic resistance to daptomycin is associated with a decrease in
immunological recognition by dendritic cells (DCs). As the chief antigen presenting cells, DCs form a critical adaptor linking
the innate recognition of microbes with the induction of highly specific adaptive responses. Using a broad panel of soluble
mediators and surface activation markers as indicators of DC activation, we show that daptomycin resistant strains of
MRSA are less effective at activation of DCs than their isogenic clinical pair taken prior to commencement of antibiotic
therapy. We further show that point mutations in genes responsible for phospholipid biosynthesis found in daptomycinresistant MRSA strains play a critical role in modulating this immune recognition of resistant strains by DCs. These findings
provide novel insight into the pathogenesis of MRSA infections and host immune interactions. Further work is underway
seeking to identify the molecular mechanisms affecting DC activation as a consequence of genomic mutations in MRSA
during the course of infection.
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W.40. A Multivalent Fusion Protein Vaccine Confers Significant Protection Against Lymphatic Filariasis Infection
in Rhesus Macaques
Vishal Khatri1, Kanchan Vishnoi1, Agneta von Gegerfelt3, Courtney Gittens2, Ramaswamy Kalyanasundaram1 and Nikhil
Chauhan1
1University of Illinois, Rockford, IL, 2Bioqual Inc., Rockville, MA

Lymphatic filariasis currently affects 120 million people around the world and another 1.2 billion people are at risk. An
effective prophylactic vaccine is needed to control and eliminate the infection from 72 countries that are endemic for this
disease. In this study we compared and evaluated the immunogenicity and efficacy of two multivalent fusion proteins
(rBmHAT and rBmHAXT) for their ability to protect rhesus macaques against challenge infections with Brugia malayi. A
total of 40 macaques were divided into three treatment groups and one control group (N=10/group). Two different
adjuvants, alum and alum adsorbed TLR-4 agonist (AL019) were used in this study at 2 mg/ml. vaccinated animals
received four immunizations (days 0, 28, 56 and 84) with 1.5mg/ml of rBmHAT+alum, rBmHAT+AL019 or
rBmHAXT+AL019. Control animals received AL019 only. One month after the last dose, all macaques were challenged
subcutaneously with 130-180 third stage larvae of B. malayi. Our results show that all vaccinated macaques developed
significant (p≤0.003) titers of antigen-specific IgG antibodies (1:20,000) compared to controls. Specifically, levels of
antigen-specific IgG1 and IgG2 antibodies were significantly (p≤0.01) increased. Analysis of the PBMCs, demonstrated
increases in IL-4 and IFNγ secreting effector memory T cells in vaccinated animals. Challenge results showed that 60% of
macaques vaccinated with rBmHAT+AL019 and 50% of macaques vaccinated with rBmHAXT+AL019 did not show any
signs of infection or lymphatic pathology until week 18 after infection (end of the experiment). These studies demonstrate
that rBmHATor rBmHAXT in combination with AL019 are promising vaccine candidates against lymphatic filariasis.

W.41. Testing the in vivo Efficacy of a Q Fever Vaccine using a Novel Tri-Agonist Compound Library
Amanda Burkhardt1, Janine Tom1, Saikat Manna1, Aysegul Nalca2, Rie Nakajima1, Adrienne Gilkes1, Tyler Albin1, Huw
Davies1, Medalyn Supnet1, Aarti Jain1, Aaron Esser-Kahn1 and Phillip Felgner1
1University of California-Irvine, Irvine, CA, 2United States Army, Frederick, MD

Coxiella burnetii is a gram negative, obligate intracellular bacterium that is the causative agent of Q fever, a debilitating
disease that can evolve into a fatal chronic infection resulting in endocarditis or neurological manifestations up to 20 years
following the initial infection. C. burnetii is designated as a Category B pathogen due to its potential as a robust
bioterrorism agent. Despite these facts, the only vaccine that currently exists is licensed in Australia and significant
concerns about safety and efficacy necessitate the development of a safer and more effective vaccine. Our research group
has developed a novel vaccine adjuvant system by conjugating three Toll-like receptor (TLR) agonists together to form a
tri-agonist adjuvant. Using this tri-agonist adjuvant we have developed and tested novel C. burnetii vaccine candidates in
vitro and in vivo for safety, immune stimulating activity and protection in a live C. burnetii infection challenge study. We
have previously shown that our tri-agonist adjuvants elicit a more balanced Th1 and Th2 immune response and
successfully increased antibody scope and diversity compared to non-adjuvanted vaccine candidates, suggesting
downstream changes in immune signaling and adaptive immune activation. Here we show that our Q fever vaccination
model, formulated with our tri-agonist adjuvant construct, elicits productive and effective adaptive immune responses in
both a naïve vaccination model and a live C. burnetti infection. Our studies suggest that our novel C. burnetti vaccine could
be an effective and safer alternative to the only vaccine currently available.

W.42. Sensing of Isoprenoid Metabolites by Human Vγ2Vδ2 T Cells is Critically Dependent on the Intracellular
Coiled Coil Domain of Butyrophilin 3A1
Craig Morita and Hong Wang
University of Iowa, Iowa City, IA; Veterans Health Care System, Iowa City, IA
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Vγ2Vδ2 T cells play important roles in human immunity to pathogens and in cancer immunotherapy by responding to
isoprenoid metabolites such as (E)-4-hydroxy-3-methyl-but-2-enyl pyrophosphate (HMBPP) and isopentenyl
pyrophosphate. The immunoglobulin superfamily protein, butyrophilin 3A1 (BTN3A1), is required for this stimulation.
HMBPP is not an antigen but instead is sensed by binding to the B30.2 domain of BTN3A1. How this binding is detected
by Vγ2Vδ2 TCRs is unclear. BTN3A1 is a homodimer with extracellular IgV/IgC domains (ECD) linked to intracellular
B30.2 domains by an intracellular coiled coil domain. HMBPP binding could alter the conformation of the BTN3 ECD
through "inside-out" signaling allowing Vγ2Vδ2 TCR recognition. This could involve only BTN3A1 or all three BTN3
isoforms. We find that mutagenesis of 39 BTN3A1 ECD residues had no effect whereas mutagenesis of coiled coil
residues either abrogated (mid-region) or decreased (proximal and distal regions) HMBPP stimulation. Thus, Vγ2Vδ2
TCRs do not appear to recognize BTN3A1 ECDs with intramolecular conformational changes. However, recognition of
conformational changes in BTN3A2 and BTN3A3 ECDs induced by intermolecular interactions is possible. Alternatively,
Vγ2Vδ2 TCRs may bind to the ECD of a protein recruited to the intracellular tail of BTN3A1 upon B30.2 binding to HMBPP.
In all mechanisms, the coiled coil domain of BTN3A1 plays a critical role. Coiled coil regions are predicted for most
butyrophilins with B30.2 domains and they likely function as essential rod-like helical scaffolds to allow sensing by B30.2
domains.

W.43. What Really is the Role of the Immune System?
Eduardo Finger
SalomaoZoppi Diagnosticos, SÃo Paulo, Brazil
It is natural for investigators to round their perspectives around and through their subject of expertise, however, as useful
as this can be to create inroads into a new field of exploration, in time, this practice tends to create a closed universe of
restricted debate where concepts and conclusions self-support each other and progressively court researchers to look only
towards the inside, not the outside. Thomas Kuhn called these closed "universes", paradigms, and stated that from time to
time, they need to either fall under the weight of their own contradictions or an unsurmountable challenge so evolution to
new directions can happen.
In the case of immunology and its bearing on health and science, the tendency has been towards the micro. Voluminous
articles about transcription cascades, new subgroups of cells, new SNP associations, and mountains of genomic data
have been published, and challenged, but still, regardless of this enormous amount of data, sometimes the feeling is that
progress is minimalist. Very little actually changes. No new big questions arise.
Recently, an attempt to solve a research problem led to an interesting observation that resulted in a line of theoretical
research that questions the tenets of what we currently teach about the immune system, for instance, that its role is to
defend the organism against foreign invaders. What about its role in defending against tumors, which certainly may not be
foreign? Or healing from autoimmune aggression? Or how to define disease or an autoimmune aggression? Do we have
clear answers for that?
If one takes one step behind and states the obvious: that our organisms are matter and as such, are subject to the same
laws that govern the traffic of matter and energy within this universe, we realize that biology is actually only a transvestite
for what really defines life, death, health and disease: thermodynamics, and in this context, it becomes necessary redefine
all our concepts under this perspective. In doing so, one gains new insights of what is Life, disease, why life exists, what
exactly can a Doctor do for a patient and what really is the role of the immune system?
We propose a parallel thermodynamic approach to life sciences, and immunology in particular, where all definitions stem
from the laws of thermodynamics. We believe this added perspective will significantly impact education, research and
Medicine and/or, at the least, make the debate more interesting.
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W.44. IFN-γ-based Stratification of Latent Infection and Active Tuberculosis Disease Using a Novel Whole Blood
Stimulation System
Alba Llibre1, Elisa Nemes2, Vincent Rouilly1, Celine Posseme1, Simba Mabwe2, Stephanie Thomas1, Nicole Bilek2,
Humphrey Mulenga2, Munyaradzi Musvosvi2, Thomas Scriba2, Matthew Albert1 and Darragh Duffy1
1Institut Pasteur, Paris, France, 2University of Cape Town, Cape Town, South Africa

Tuberculosis (TB) is a global public health crisis with an estimated 1.7 billion latently infected individuals worldwide. An
effective blood based biomarker test to diagnose patients with active TB disease is urgently needed. Current diagnosis
depends on detection of bacteria by microscopy, culture or PCR in sputum. We tested the capacity of TruCulture, a novel
whole blood collection and stimulation system, to stratify patients with active disease from latently infected individuals.
Using Mycobacterium tuberculosis (M.tb) antigens, we stimulated whole blood from 25 active TB and 25 latently infected
individuals. Supernatants were assessed by Luminex multi-analyte profiling and ultrasensitive digital Simoa ELISA, and
RNA by Nanostring gene expression arrays. Utilizing M.tb antigen-induced IFN-γ as a diagnostic readout ROC curve
analysis showed a better stratification of diseased from latently infected individuals using TruCulture (AUC=0.814) as
compared to QuantiFERON-TB Gold (AUC=0.558). TruCulture resulted in significantly lower background IFN-γ secretion,
which we interpreted as the reason for improved signal detection of antigen-specific responses. Utilizing Simoa (limit of
detection = 11fg/ml) the majority of latently infected donors secreted less than 14 pg/ml of IFN-γ (QuantiFERON cutoff)
following TruCulture M.tb antigen stimulation. Interestingly, hierarchical clustering analysis of gene expression data
identified a subset of latently infected donors with high IFN-γ expression. Current investigations are examining whether this
signature is indicative of near-term conversion to active disease. In sum, our study demonstrates the enhanced specificity
of TruCulture versus the current gold-standard QuantiFERON test for diagnosis of active TB in areas where latent infection
is highly prevalent.

W.45. Dendritic cells Challenged with a Glycoprotein D-deficient Herpes Simplex Virus Type 2 activate CD4+ and
CD8+ T cells
Angello Retamal-Diaz, Eduardo Tognarelli, Diana C.M. Alvarez, Alexis M. Kalergis and Pablo A. Gonzalez
1Pontificia 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. 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.

W.46. Low Level of Serum NGAL in MGUS Patients Could Contribute to Higher Risk of Infections
Bozena Czarkowska-Paczek1, Agnieszka Stelmach-Goldys2, Leszek Paczek1 and Aleksandra Wyczalkowska-Tomasik1
1Medical University of Warsaw, Warsaw, Poland, 2Holycross Cancer Center, Kielce, Swietokrzyskie, Poland
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MGUS is diagnosed in the patients when monoclonal protein is present in the blood with the concentration under 3 g/dL,
clonal bone marrow plasma cells are under 10%, and other symptoms are absent. Despite the lack of any organ damage,
and independently from the transformation to MM, MGUS patients have lower life expectancies and higher risks of
bacterial infections and other condition like vein thrombosis, renal, heart and liver disorders.
NGAL is synthetized in the bone marrow and stored in the neutrophils in complex with gelatinase. The main function of
NGAL is to bind to bacterial siderophores and by this way limit its growth. Therefore NGAL is recognized as the factor that
mediates innate immune response and protects from infections.
The goal of the study was to assess serum and urine NGAL in 46 MGUS patients. The control group consisted of 23
healthy subjects matched for age and sex.
Serum and urine NGAL were measured with an immunoenzymatic method.
Serum level of NGAL in MGUS patients was lower than in healthy patients. This was not observed in case of urine NGAL.
There was also no correlation between serum and urine NGAL.
Low serum level of NGAL could result in impaired innate immunology response and contribute to well-known higher risk for
infections in MGUS patients. Obtained results do not allow to determine the cause of this phenomenon, however the lack
of correlation between serum and urine levels of NGAL indicated that it is likely not caused by renal escape.

W.47. Recombinant BCG strain induces 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 and Alexis M. Kalergis
Pontifical Catholic University of 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 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.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 and Diana Gomez-Martin
Instituto Nacional de Ciencias Médicas y Nutrición Salvador Zubirán, Mexico City, Mexico
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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.
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.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 praet1, Myriam Libin1, Emmanuelle Petit2,
Mahavir Singh3, Camille Locht2, Violette Dirix1 and Françoise Mascart1
1Université Libre de Bruxelles, Brussels, Belgium, 2U1019—UMR8204, Lille, France; Institut Pasteur de Lille, Lille, France,
3Lionex Diagnostics & Therapeutics, Braunschweig, Germany

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.

W.50. Phenotypic Changes in CD4+T cells Associated with Antiretroviral Initiation in HIV associated Cryptococcal
Meningitis.
Alice Bayiyana and Rose Nabatanzi
Makerere University, Kampala, Uganda,
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Initiation of ART has been associated with immune recovery, however without a clear understanding of its immunological
effects on the CD4+T cell repertoire. Our aim was to determine phenotypic changes in the CD4+T cell subsets following
ART initiation in HIV associated Cryptococcal Meningitis (CM). We hypothesized that ART alters the clonotypic phenotype
and structural composition of CD4+T cells in HIV-1 patients with CM.
Phenotypic characterization of CD4+T cells isolated from a pool of PBMC samples from 29 HIV-1 participants was done by
flow cytometry after in vitro stimulation using relevant antigenic preparations.
Our results showed a variation in the expression of immunophenotypic markers over the time points delineating an
equipoise in the central memory (CD27+CD45R0+ p=0.340), reduction in immune activation (CD38+,HLA-DR+ p=0.113),
effector memory markers (CD45R0+,CD27- p=0.02) and exhaustion (PD-1, p=0.08). In comparison to the CD8+T cells,
markers of central memory declined gradually with trivial increases in the effector memory markers. Immune exhaustion
and activation markers remained elevated throughout the time points.
The relative surge and decline in the expression of T cell surface markers outlines that the effect of ART on the
differentiation state of CD4+T cells. We noted that ART maintains the central memory pool while suppressing the virus
using the effector memory subsets. We concluded that complete CD4+T cell recovery after ART is a process that typically
requires many years. Meanwhile, the CD8+T cell pool does not seem to be influenced by the homeostatic forces
associated with CD4+T cell depletion.

W.51. In situ Determination of MIF and CD74 in Skin Lesions of Lepromatous Leprosy Patients
Marco Martinez, Anabell Alvarado-Navarro, Ana Laura Pereira Suárez and Mary Fafutis-Morris
Universidad de Guadalajara, Guadalajara, Jalisco, Mexico
Leprosy is a chronic disease caused by Mycobacterium leprae that affects the skin and peripheral nerves; it may present
as one of two distinct poles: the self-limiting tuberculoid leprosy and the highly infectious lepromatous leprosy (LL)
characterized by M. leprae-specific absence of cellular immune response. The proinflammatory cytokine Macrophage
Migration Inhibitory Factor (MIF) enhance the bactericide activities of macrophages after interaction with its receptor,
CD74. MIF-mediated activation of macrophages is a key process for elimination of M. tuberculosis; however, its
participation for the clearance of M. leprae is unclear. Particularly, it has not been studied in skin lesions of LL. The aim of
this study was to evaluate MIF and CD74 in skin lesions of LL and compare it with healthy skin (HS) taken from subjects
attending to dermatological consult. 37 biopsies of LL and 10 biopsies of healthy skin were analyzed by
immunohistochemistry. Smears were observed in twelve 100X microscopic fields, in which percentage of stained cells and
staining intensity were evaluated. Both variables were used to calculate a semiquantitative Score that ranged from 0 to 3+.
Differences between groups were analyzed using Kruskar-Wallis test and Dunn-Bonferroni as post-hoc. We found no
differences in MIF expression between the skins of LL and HS. We found CD74 Score statistically higher in LL skin than
HS (p < 0.001); this was the result of a higher percentage of cells positive for CD74 (p < 0.001). As a conclusion, CD74positive cells are intensely recruited to skins where lesions due to LL are observed

W.52. Immunological Aspects of the Periapical Lesions
Marija G. Nedelkovska1, Pavlina Aleksova2 and Daniela Veleska Stevkovska2
1Dental Clinical Centar St. Pantelejmon, Skopje, Macedonia, 2Ss. Cyril and Methodius University, Skopje, Macedonia

The therapy of the periapical lesions is a complex intervention, aiming to stimulate the reparatory processes of the
periapical tissues. When the periapical lesions are treated surgically, the level of the immunosuppression depend on the
complexity of the surgical intervention. The aim of this paper is to prove that there is a presence of the cytokines in the
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serum after the surgical and the endodontic treatment of these lesions. The research is conducted at 30 patients of
different gender, with different scale of periapical lesions. At 15 of the patients is conducted the endodontic, and at the
other 15, the surgical therapy. Before the therapy, analysis are made of the serum levels of the cytokines. 24 hours after
the conducted treatment, the patients of both groups are tested, in order the serum levels of the cytokines to be registered.
We determine the level of the cytokines with the use of a serum, by the method Elisa (Enzyme Linked Immunosorbent
Assay). The acquired results of the endodontic treatment has shown statistically significant increase. After the surgical
treatment, their values were increased too. This points to the fact that the tissue trauma is a cause for increasing of the
levels of the cytokines, which are responsible in the systemic immunological response. It is an imperative that the decision
of this issue should favor the endodontic procedure, and to minimize the invasive surgical method.

W.55. Contribution of Natural Killer T cells to the Pathology Caused by the Respiratory Syncytial Virus and the
Metapneumovirus
Emma Rey-Jurado1, Daniela Becerra1, Karen Bohmwald1, Nicolás Galvez1, Leandro J. Carreño2 and Alexis M. Kalergis1
1Pontificia Universidad Catolica De Chile, Santiago, Chile, 2Universidad 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 αGalcer 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.56. IgA Deficiency Induces Spontaneous Inflammation in the Ileum
Takashi Nagaishi, Taro Watabe, Nisha Jose, Akinori Hosoya, Yudai Kojima, Naoya Tsugawa, Takahiro Adachi and
Mamoru Watanabe
Tokyo Medical and Dental University, Tokyo, Japan
Background & Aim: Immunoglobulin (Ig) A is known to be involved in the maintenance of mucosal homeostasis. It has
been reported that deficiency of activation-induced cytidine deaminase results in aberrant composition of commensal flora
in the gut. However, it is still unclear whether such phenotype was directly caused by the lack of secreted IgA. Therefore
we created an animal model of IgA deficiency (IgA-/-) by using the CRISPR/Cas9 system.

Methods & Results: The guide RNAs specific for IgE and IgA cytoplasmic domains and Cas9 mRNA were injected into
C57BL/6 zygotes. PCR products corresponding for the region between IgE and IgA tails from the offsprings were applied
for sequencing. Subsequently we found that one of them had a deletion of over 5kb region coding the entire IgA allele and
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thus identified as IgA-/-. To characterize this line, we analyzed the histopathology at 12 weeks old. Although there were no
significant changes in most of organs, we found irritated mucosa at the ileum compared to the littermate control. Flow
cytometry analysis showed increased CD4+ T cells in the intestinal lamina propria associated with increased production of
IFN-γ and IL-17 in the IgA-/-. Furthermore, scanning electron microscopy revealed an increase of segmented filamentous
bacteria on the ileal epithelia in the IgA-/- compared to the control.
Conclusion: Our current results imply that the lack of IgA may induce disregulated mucosal homeostasis in the gut and
altered commensal flora in the intestine. Additional experiments are currently ongoing.

Immunodeficiency: primary or acquired
F.64. Phenotypic and Functional Defects Underlie Ineffective Control of EBV in Patients with Distinct Primary
Immunodeficiencies
Emily Edwards1, Graham Davies2, Gregor Ducker3, Hassan Abolhassani4, Theresa Cole5, Melanie Wong5, Sharon
Choo5, Asghar Aghamohammadi6, Nima Rezaei6, Aydan Ikinciogullari7, Sule Haskologlu7, Sevgi Kostel Bal7, Figen
Dogu7, Nurdan Tacyildiz7, Matthew Cook8, Lennart Hammarstrom4, Emma Gostick9, David Price9, Kaan Boztug11,
Michael Lenardo12, Helen S Su12, Qiang Pan Hammarstrom4, Gulbu Uzel12 and Stuart Tangye13
1Garvan Institute of Medical Research, Sydney, Australia, 2Great Ormond Street Hospital, London, nited Kingdom,
3HELIOS Clinic, Krefeld, Germany, 4Karolinska Institutet at Karolinska University Hospital Huddinge, Stockholm, Sweden,
5Royal Children's Hospital, Melbourne, Australia, 6Children's Medical Centre, Tehran, Iran, 7Ankara University, Ankara,

Turkey, 8Australian National Univeristy, Canberra, Australia, 9Cardiff University, Cardiff, United Kingdom, 11Austrian
Academy of Sciences, Vienna, Austria, 12National Institute of Health, Bethesda, MD, 13Garvan Institute, Darlinghurst,
Australia
CD8+ T-cells are largely responsible for controlling infection caused by the common herpes virus EBV. Indeed, due to the
efficacy of CD8+ T-cells, primary EBV infection in healthy individuals is often asymptomatic. However, individuals with
primary immunodeficiencies characterised by uncontrolled EBV viremia and EBV-induced disease such as fulminant
infectious mononucleosis, hemophagocytic lymphohistiocytosis and/or lymphoproliferative disorders have been identified.
The molecular lesions affecting some of these individuals include heterozygous gain-of-function mutations in PIK3CD, and
autosomal recessive biallelic mutations in CD27 or CD70. In order to understand how mutations in these genes contribute
to EBV susceptibility, we have utilized polychromatic flow cytometry to enumerate the functional and phenotypic attributes
of total and EBV-specific CD8+ T-cells in immunodeficient patients compared to healthy controls. Results show that total
and EBV-specific CD8+ T cells are skewed towards TEM/TEMRA phenotype, at the expense of naïve CD8+ T-cells in
patientswith mutations in PIK3CD or CD27, with the converse demonstrated in CD70-deficient individuals. In addition,
CD8+ T-cells in these patients exhibit altered expression of regulatory molecules including 2B4 and NKG2D, as well as the
senescence marker CD57 coupled with aberrant expression of cytolytic molecules granzyme and perforin. Preliminary
experiments suggest defective activation and effector function of CD8+ T-cells from affected individuals, and by extension
aberrant recognition of EBV-infected targets. Further investigation will give insight into the contribution of these pathways
in the generation and function of EBV-specific CD8+ T cells, which will be important in the treatment of EBV-associated
diseases and the development of a vaccine against EBV.

F.65. DOCK8 deficient germinal center B cells rescued by a Vav-Bcl2 transgene undergo affinity maturation
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Katrina Randall1, Andrew F. Ziolkowski1, Zahra Sabouri1, Hsei Di Law1 and Christopher C. Goodnow1,2
1Australian National University, Woden, Australia, 2Garvan Institute of Medical Research, Sydney, Australia

Analysis of the GC B cells in mice receiving Fas deficient wild type or DOCK8pri/pri SWHEL B cells showed similar results
to Fas sufficient cells with a loss of DOCK8pri/pri GC B cells at day 9. By contrast, DOCK8pri/pri GC B cells carrying the
VavBcl2 transgene were present at both day 9 and 15 after immunization, although there remained a significant decrease
in GC B cells compared to wild-type. Sequencing revealed an overall acquisition of the Y53D mutation (indicating affinity
maturation) in 34% of 126 DOCK8pri/pri VavBcl2 transgenic SWHEL GC B cells sequenced, and in 45% of 114 wild-type
cells. This indicates that when the VavBcl2 transgene allows for GC B cell survival, mutations in DOCK8 do not prevent
affinity maturation.

F.66. Hypoplastic Thymii from Mouse Models of DiGeorge-22q11.2 Deletion Syndrome Have a Signature Gene
Expression Pattern
Nicolai van Oers, Qiumei Du, M. Teresa de la Morena, Igor Dozmorov, Shaheen Khan and Ondine Cleaver
University of Texas Southwestern Medical Center, Dallas, TX
Chromosome 22q11.2 deletion syndrome (22q11.2 DS) is the most frequent chromosomal microdeletion disorder reported
(1/4000). Individuals with this deletion often present with multi-system disorders including a thymic hypoplasia, cardiac
anomalies, hypoparathyroidism, and/or dysmorphic facial features. Over 90% of individuals have a deletion of 2.4 Mb,
which comprises 90 genes, 50% protein coding and the remainder microRNAs, long noncoding RNAs and pseudogenes.
The principal cause of the development defects is a haploinsufficiency of T-box 1 transcription factor (Tbx1). Between 4060% of patients have some degree of thymic hypoplasia, resulting in their peripheral T cell lymphopenia. Defects in the
thymic stromal tissue is the underlying cause of the hypoplasia. We analyzed the thymic tissue in a mouse models of
22q11.2 deletion syndrome, termed the Df1/+ line. Comparative transcriptome analyses of hypoplastic and normal-sized
lobes from matched Df1/+ embryos revealed a signature mRNA expression pattern unique to hypoplastic tissue. Ingenuity
pathway analysis uncovered selective pathways compromised in these lobes. Immunohistochemistry and fetal thymic
organ culture assays are currently being used to characterize the molecular defects of the thymic stroma at the onset of
thymic tissue specification in embryos. Inflammatory conditions are being introduced in pregnant Df1/+ mice to determine if
the penetrance and severity of clinical phenotypes associated with 22q11.2 DS is affected by stress in utero. Findings from
our studies may lead to better strategies for improving human thymopoiesis, particularly for patients with 22q11.2 and 10p
deletion syndromes, as well as those undergoing chemo ablative treatments that impact the thymus.

F.67. ICF Syndrome Due to a Homozygous Mutation in DNMT3B Gene in Two Patients with Profound
Hypogammaglobulinemia Without Facial Dysmorphism
Ricardo Pujol Borrell1, Roger Colobran Oriol1, Clara Franco-Jarava2, Marina Garcia-Prat2, Andrea Martin-Nalda2,
Lourdes Garcia-Rodriguez3, Rosario Diez3, Pere Soler-Palacin2 and Manuel Hernandez-González1
1Hospital Universitari Vall d'Hebron /Universitat Autonoma de Barcelona, Barcelona, Spain, 2Hospital Universitari Vall

d'Hebron, Barcelona, Spain, 3Hospital de Mataró, Consorci Sanitari de Mataró, Mataró, Spain,
Immunodeficiency, centromeric instability, and facial dysmorphism (ICF) syndrome is a rare autosomal recessive disease
characterized by facial dysmorphism, immunoglobulin deficiency, and branching of chromosomes 1, 9, and 16 in activated
lymphocytes. The two main entities of this syndrome, ICF1 and ICF2, are caused by mutations in DNMT3B and ZBTB24
genes and are very rare. In this study, we describe a 4 year-old patient from a consanguineous family of Gambian origin.
The patient was referred to our hospital because of growth delay, recurrent pulmonary infections, several episodes of
sepsis and hypogammaglobulinemia. At the age of 7, a sister was born prematurely with intra- and extra-uterine growth
delay. The karyotype of this sister suggested ICF. Both the sister and the patient lacked memory B cells. The karyotype
detected chromosomal instability. Genetic studies in both the patient and his sister revealed a homozygous mutation in
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DNMT3B gene consisting in one base change in exon 16 (c.1747G>A) leading to an amino acid change (p.Gly583Ser)
predicted as pathogenic. Interestingly, this mutation was recently found by another group in two patients also from
Gambia, suggesting the possibility of a "founder effect" of this mutation in this region. We describe two new cases of ICF
revealing that facial dysmorphism is not always present in ICF patients and consequently the disease might be under
diagnosed.

F.68. Serum Free Immunoglobulins Light Chains. New Tool of Diagnostic and Prognostic Value in Common
Variable Immunodeficiency
Silvia Sanchez-Ramon, Mariacruz Cardenas, Juliana Ochoa-Grullón, Miguel Fernandez-Arquero and Kissy Guevara
Hospital Clínico San Carlos de Madrid, Madrid, Spain
Introduction: Quantification of serum free light chain (sFLC) was reported recently to help in the diagnosis of primary
immunodeficiencies (PID) and secondary immunodeficiencies (SID) to B lymphoproliferative disorders. Moreover, PID
patients are more prone to develop lymphoproliferative malignancies.
Objectives: We sought to compare sFLC in PID and SI; and to determine correlation of sFLC with clinical and B cell
phenotype.
Methods: Clinical and immunological data were collected from 33 PID patients (13 Common Variable Immunodeficiency,
CVID and 20 with specific antibody production deficit), 34 SID patients to malignant lymphoproliferation and 13 healthy
controls (HC). sFLCs were quantified by nephelometry (FREELITE, Binding-Site, UK).
Results: CVID showed significantly lower kappa/lambda values than SID and HC groups (p-l+ pattern, 2/13 patients; k+lpattern, 1/13 patients; and k-l- pattern, 10/13 patients. CVID patients with bronchiectasis were more frequent in the k-lpattern(5 out of 13). 2 CVID patients with detectable sFLC had history of lymphoproliferative disorders. CVID showed
lower sFLC than other PIDs, although not significant. Commercial IgG preparations contained detectable sFLCs (mean Ã‚Â
k: 41.5 and l: 15.9, respectively), which did not interfered on trough CVID sFLCs. We observed a correlation between sFLC
and memory B cell phenotype, the lower the sFLC the lower the class-switched B subset.
Conclusion: sFLC quantification was a useful tool in the diagnosis of CVID over other PIDs, SID and HC. Further studies
are necessary to ascertain their potential value as biomarker of malignant lymphoproliferation in CVID.

F.69. Humans with Compound Heterozygous Mutations in Forkhead Box N1 (Foxn1) Have a Severe
Immunodeficiency with Normal Skin and Hair Development
Nicolai van Oers1, Shaheen Khan1, Grace Padron2, Qiumei Du1, Igor Dozmorov1, M. Louise Markert2 and M. Teresa de
la Morena1
1University of Texas Southwestern Medical Center, Dallas, TX, 2Duke University, Durham, NC

Patients with mutations in the Forkhead Box N1 (Foxn1) transcription factor are born with a severe T-cell lymphopenia in
combination with alopecia and nail dystrophy (OMIM # 600838). The T-cell lymphopenia results from the impaired
development and/or function of the epithelial cells in the thymus. All the known Foxn1 mutations in humans are
homozygous and affect the thymus, skin, and hair, replicating the phenotypes of the nude mouse strain harboring
mutations in Foxn1. We report on 3 independently identified patients with distinct clinical presentations compared to
previously reported cases. Of significance, each patient had compound heterozygous mutations in Foxn1, leading to low T
cell numbers. All 3 patients had normal hair, skin, and no clinical signs of nail dystrophy. To better define the molecular
basis of this novel clinical presentation, we used CRISPR/Cas techniques and generated the corresponding mutations in
the mouse Foxn1 sequence. We will present data on the phenotypes of these mice, using intercrosses between individual
mutant mice. Comparative transcriptome analyses of fetal thymii from these mice and epithelial cell lines will be
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undertaken. These studies will reveal how the Foxn1 mutations impact thymic epithelial gene expression and function
compared to normal Foxn1. Our findings may lead to a better understanding of the role of Foxn1 in epithelial cell
development and function for both the thymus and skin.

F.70. ImmunoHUB: A Comprehensive Web-Based Teaching and Diagnositic Support Tool for Human Primary
Immunodeficiency Diseases
Robert Nelson1, Lukas Manka2, Julio Reyes3 and Rebecca Armbruster4
1Indiana University, Indianapolis, IN, 2Eon immune, LLC, Baltimore, MD, 3Eon immune, LLC, Longs, SC, 4Eon immune,

LLC, Indianapolis, IN
The tempo of discovery continues to increase since the first deficiencies of immunity were described 60 years ago and is
particularly rapid since the sequencing of the human genome in 1999. This module is updated monthly, which permits
integration of newly described diseases into the growing list of deficiencies. People with similar primary
Immunodeficiencies are likely to exhibit patterns of characteristics that are different from a sample of a population of
individuals without primary Immunodeficiencies. Characteristics in this module include findings that are part of the medical
history, physical examination and laboratory evaluation. The differential diagnosis of patients who present primarily with
susceptibility to infection (frequent, severe, prolonged, unusual) includes noninfectious entities, including autoimmune,
auto-inflammatory and atopic conditions. Molecular genotypes are associated with a range of human phenotypes;
conversely individuals with similar genotypes display similar but not identical phenotypes. This diagnostic evaluation is
personalized by directing inquiry to the most relevant immune cell(s), serological component, immunophysiological process
or pathway/circuit, which facilitates efficient and cost-effective usage of confirmatory molecular diagnostic tests. Once a
primary immunodeficiency is suspected, an optimal choice for care, if feasible, is efficient referral to a center that has
particular expertise and experience in the diagnosis and management of patients with primary Immunodeficiencies. Given
that the time to diagnosis is an important factor for optimal patient care, our primary objective in developing the Diagnostic
Support Tool is to increase the tempo of the diagnostic process by provision of an organizational assistant to the user.

F.71. Phosphatidylinositol 3-kinase Delta Gain of function (GOF) Mutations Cause Impaired B cell Development
and Function
Alisa Kane1, Elise French2, Anthony Lau2, Robert Brink3, Stuart Tangye4 and Elissa Deenick3
1Garvan Institute and Liverpool Hosptial, Liverpool, Australia, 2Garvan Institute and University of Bath, Darlinghurst,

Australia, 3Garvan Institute, Darlinghurst, Australia, 4Garvan Institute, Darlinghurst, Australia
Background: Humans with gain of function (GOF) mutations in PIK3CD, encoding the p110d subunit of
phosphatidylinositol 3-kinase, have an immunodeficiency characterized by clinical features consistent with a significant
defect in the function of their humoral immune response. These include increased susceptibility to sinopulmonary
infections and poor antibody responses to common encapsulated respiratory pathogens. In addition they have strikingly
increased peripheral blood transitional B cell numbers pointing to a developmental abnormality in B cells.
Methods: To explore the consequences of Phosphatidylinositol 3-kinase GOF on both B cell development and function,
we analyzed B cells from both mouse and humans with GOF mutations in the gene encoding PI3 kinase δ. Mice were
generated using CRISPR/Cas9 gene editing to introduce the most-common disease-causing mutation (E1021K) into
Pi3kcd.
Results: Analysis of bone marrow from both mice and humans revealed disrupted B cell development. Investigation of
antigen-specific T-cell dependent B cell responses using mice expressing a transgenic BCR specific for hen egg lysozyme
(HEL) combined with Pi3kcd GOF showed defects in Ig class switching and specific antibody generation that recapitulate
the humoral immune defects seen in humans with PIK3CD GOF mutations.
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Conclusion: This study provides new insights into the molecular and cellular defects underlying the humoral defects in
patients with PI3KCD GOF mutations.

T.52. Molecular and Cellular Mechanisms for B Cell Defects in Elderly and Obese Subjects
Bonnie Blomberg, Alain Diaz, Maria Romero, Thomas Vazquez and Daniela Frasca
University of Miami, Miami, FL
B cell function is decreased with age and obesity and associated with increased chronic low-grade systemic and metabolic
inflammation. We have previously shown that obesity decreases the influenza vaccine response in young and elderly
individuals and this is associated with a decrease in switched memory (swIg) B cells (CD19+CD27+IgD-) and an increase
in late exhausted memory (LM) B cells (CD19+CD27-IgD-). We show here that elderly have more inflammatory cytokines
(e.g.TNFa, IL-6) in their LM B cells and B, T, and monocytes from the obese subjects have significantly elevated IL-6, IL17a, and TNF-a respectively as compared with their lean controls. Molecular markers of class switch recombination
[activation-induced cytidine deaminase (AID), the transcription factor E47, and IgG in culture supernatants] are decreased
in obese young and elderly as compared with their lean age-matched controls. To query possible mechanisms for these
differences we have measured conditions and effects of visceral adipose tissue (VAT) on B cell phenotype and function.
We found significantly more LM B cells in the VAT than in the blood. Moreover, adipocytes make pro-inflammatory
chemokines (e.g. CXCL10, IL-8, CCL2, and CCL5) which could recruit B cells into the VAT and for which B cells have
chemokine receptors. B cells from the VAT also express more pro-adipogenic markers (e.g. more Hormone-sensitive
lipase and PPAR gamma and less SOD1). We have also shown that B cells from human blood co-cultured with adipocytes
induce more LM B cells. These results show a direct effect of adipocytes on pro-inflammatory B cells

T.53. Aging of Adaptive Immunity Driven by Chronic Antigen Exposition has a Major Impact on the Course of
Regenerative Processes Which Are Overlooked in Our Commonly Used Mouse Models
Hans-Dieter Volk, Simon Reinke, Julia Kind, Sven Geissler, Iuliia Kotko, Mathias Streitz, Georg Duda, Joachim Spranger
and Katherina Schmidt-bleek
Charite University, Berlin, Germany
Antigen exposition over the life drives the adaptive immune system to an aged state characterized by a shift to effector-T
cells (Teff). In contrast to naïve/central memory T cells, Teff can migrate to any inflamed site in the body and modify the
intratissue inflammation. Recently, we could show that immune aging, defined by enhanced Teff levels, is associated with
poorer outcome of a sterile bone fracture in trauma patients. Accumulation of those cells and release of inflammatory
cytokines at the fracture hematoma blocks the osteoblast differentiation. In normal SPF mice, only few Teff are detectable
and the impact on bone fracture healing is negligible. However, change of environmental housing conditions to non-SPF,
induces an "aged" immune system within few weeks without signs of pathological infections. Remarkably, bone fracture
healing is delayed compared to SPF animals and the level is related to the ratio between effector and regulatory T cells
(Teff/Treg), as in patients. Consequently, depletion of CD8+ T-cells or adoptive transfer of Treg promote fracture healing if
the ratio was successfully converted, supporting the causative role of adaptive immunity. Translating to other disease
models, we confirmed the important impact of Teff/Treg on regenerative processes. Non-SPF but not SPF-mice develop
NASH-like liver pathology under high-fat diet associated with accumulation of Teff in liver and fat. Teff also showed
negative impact on muscle injury, transplantation, myocarditis. In summary, mice kept under well controlled non-SPF
housing conditions and immune monitored are better disease models reflecting the impact of intratissue accumulation of
Teff.
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T.54. INSIGHTS: A Quality Improvement Project
Elissa Ritt1, Jason Raasch2, Joe DiStefano1, Leslie Vaughan1, Michelle Greer1 and Marc Riedl3
1NuFactor Specialty Pharmacy, Temecula, CA, 2Midwest Immunology Clinic, Plymouth, MN, 3University of California-San

Diego, San Diego, CA
Objective: Immune globulin (IG) is indicated for the prevention of recurrent infection in primary immunodeficiency
diseases (PIDD) but is occasionally used off-label with uncertain benefit. We performed a retrospective systematic review
of clinical documentation for patients treated with IG for a diagnosis of PIDD to determine the quality of supportive
evidence for the diagnosis and treatment.
Methods: We collected clinical and laboratory data submitted for insurance approval for patients prescribed IG.
Anonymized data was reviewed by a panel of immunologists with expertise in PIDD. Panelists adjudicated diagnosis and
appropriateness of therapy.
Results: 147 cases were reviewed: 112 female and 35 male, age range 19 - 81.Ã‚Â Mean dosing was 0.49gm/kg monthly
(STD 0.23), range 0.12-2 gm/kg. Reviewers found clinical data was frequently lacking detail to support the diagnosis or
indication for IG therapy, specifically laboratory data or documented evidence of infection. Reviewers agreed 91 of 147
(62%) patients reviewed had a confirmed PIDD diagnosis with IG therapy appropriate for 61 (41%). Diagnostic
concordance between prescribers and reviewers was most discrepant for common variable immune deficiency (CVID)
patients, with reviewers identifying 28 cases of CVID compared to 86 identified by prescribers (32%).Ã‚Â
Conclusions: Based on case review, expert immunologists found insufficient clinical and laboratory evidence to support
IG therapy in 58% of cases reviewed. Improvements in diagnostic evaluation and clinical documentation may ensure IG
therapy is secured in patients who require the life-saving therapy while reducing use in patients without PIDD, where the
benefit is unproven.

W.57. Biological Efficacy and Safety of Intranasal GnRH-analogue in Treatment-naïve HIV1 Infected Male Patients:
An Open Phase IIa, Proof of Concept Trial
Ola Winqvist1 and Hans Friedemann Kinkel2
1Karolinska Institutet, Stockholm, Sweden, 2University of Pretoria, Pretoria, South Africa

Background Gonadotrophin releasing hormone (GnRH) can affect the immune system by binding to GnRH receptors on
immune cells. We wanted to evaluate safety and efficacy of a novel treatment of HIV with the GnRH analogue Buserelin.
The aim was to assess the ability of Buserelin to increase antigen presentation of HIV and cause specific immune
activation.
Methods Twenty-six asymptomatic, treatment-naïve HIV infected adult men were included in a Phase IIa clinical trial.
Patients were treated with intranasal Buserelin (1.2 mg/day) for four weeks. After seven days, the patients were injected
with a single intramuscular testosterone depot injection (150 mg) to prevent known adverse effects. Patients were followed
by weekly laboratory assessments, Testosterone, FSH, LH, HIV viral load, CD4 and CD8 cells counts, immune cell
activation and HIV specific tetramers. After 36-40 months, an ad hoc follow-up study was conducted in thirteen of the
patients.
Results No severe adverse events were reported. Expression levels of HLA class I and CD69 were significantly increased
on CD4+ and CD8+ T cells after treatment. Also, the frequency of CD25+CD8+ T effector cells and HIV specific CD8+ T
cells was increased. Furthermore, the patients displayed a reduction in HIV viral load that further decreased four weeks
after discontinuation of treatment. In the follow-up study six of the thirteen patients showed no progression of HIV viral
load, indicating that GnRH may have positive long-term effects.
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Conclusions GnRH treatment of HIV infected patients is safe and well tolerated and leads to immune activation and
reduced HIV viral load.

W.58. CD4 T Cell-Restricted IL-2 Signaling Defect in a Patient with a Novel IFNGR1 Mutation
Aaruni Khanolkar1, Dawn Kirschmann2, Edward Caparelli2, Jenna Bergerson1, Lawrence Jennings1 and Ramsay
Fuleihan1
1Ann and Robert H. Lurie Children’s Hospital of Chicago, Northwestern University, Chicago, IL, 2Ann and Robert H. Lurie

Children's Hospital of Chicago, Chicago, IL
We identified a patient who is a compound heterozygote for mutations in the interferon-gamma receptor-1 gene [a
maternally-derived frame-shift mutation in exon 4 and a paternally-derived premature stop-codon in exon 5]. Clinically, the
patient has experienced pulmonary infections with mycobacterium fortuitum, mycobacterium-avium complex that were
controlled with medications targeting rapid and slow-growing mycobacteria. In addition, the patient developed chicken-pox
following Varivax administration and also experienced a prolonged episode of severe eczema starting right after birth that
was controlled at 6 months of age with topical medication. The patient who is now ~ 4.5 years old continues to experience
intermittent episodes of HSV-induced gingivo-stomatitis but is clinically-stable and awaiting a peripheral blood stem cell
transplant.
Immunologically the patient had slightly depressed CD8 T cell and NK cell counts at initial analysis and mildly elevated
frequencies of both isotype-switched and unswitched circulating B cells and normal mitogen-induced lymphocyte
proliferation. We also observed a loss of IFNgR1 expression on the patient's lymphocytes and complete abrogation of
STAT1 phosphorylation following treatment with recombinant human IFNg. In depth analysis of immune function
additionally identified an IL-2 associated signaling deficiency that was restricted primarily to the circulating CD4 T cell
subset.

W.59. Lentiviral-Mediated FOXP3 Gene Transfer and FOXP3 Gene Editing: Developing Novel Treatment Options
for IPEX Syndrome
Rosa Bacchetta1, Marianne Goodwin1, Laura Passerini2, Yohei Sato1, Suzette Shipp1, Louise Froessl1, Matthew
Porteus1 and Maria-Grazia Roncarolo1
1Stanford University, Stanford, CA, 2San Raffaele Scientific Institute, Milan, Italy

FOXP3 is a key transcription factor for the maintenance of immune tolerance. FOXP3 mutations result in dysfunction of
FOXP3+ regulatory Treg cells (Tregs) causing Immune dysregulation, Polyendocrinopathy, Enteropathy, X-linked (IPEX)
syndrome, a severe autoimmune disease. Current therapies for IPEX syndrome are limited to immunosuppression and
allogenic hematopoietic stem cell (HSC) transplantation, both with side effects and limited efficacy. To develop better
treatments for IPEX patients we have investigated lentiviral FOXP3 gene transfer (LV-FOXP3) in T cells and FOXP3 gene
editing in HSC.
LV-FOXP3 successfully converts IPEX patients-derived CD4+ effector T cells (Teff) into Treg-like cells (CD4LV-FOXP3 T
cells) with stable suppressive capacity in vitro and in vivo (Passerini, Sci Transl Med, 2013). Recently, we could generate
nominal- and allo-antigen-specific CD4LV-FOXP3 T cells. These results clearly demonstrated the potential clinical benefit of
CD4LV-FOXP3 T cells, which could be applied not only in IPEX but also in immune mediated diseases of different origin.
We are currently pursuing a CRISPR-Cas9 based gene editing approach in HSC. The site-specific gene correction of
FOXP3 would permit the regulated expression of the functional FOXP3 protein not only in Treg but also in Teff cells, which
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transiently express FOXP3 upon activation. To edit FOXP3, we used CRISPR-Cas9 protein combined with an AAV6
packaged donor DNA template, and showed that the system effectively targets FOXP3 in HSCs. Moreover, gene-edited
HSPCs can be transplanted into NSG mice for long-term multilineage reconstitution.
Our data indicates that both LV-FOXP3 and FOXP3 gene editing hold promises for the cure of IPEX syndrome.

W.60. Prevalence of Secondary Hypogammaglobulinemia and Risk of Severe Infection following Rituximab
Treatment
Keith Sacco1 and M. Caroline Burton2
1Mayo Clinic, Jacksonville, FL, 2Mayo Clinic, Rochester, MN

Introduction: Rituximab is a chimeric monoclonal antibody for treating hematologic and autoimmune diseases by
depleting CD20-expressing B-cells. Hypogammaglobulinemia following rituximab treatment has been reported. Risk
stratification for developing severe infection would identify patients who may benefit from immunoglobulin replacement
therapy. The aim of this systematic review was to describe the prevalence of hypogammaglobulinemia and its risk for
developing severe infection.
Method: We performed an electronic search of Ovid Medline, Embase, Web of Science, Scopus and the Cochrane Library
identifying studies describing the prevalence of hypogammaglobulinemia following initiation of rituximab.
Results: 16 studies met eligibility criteria. Study sample size was between 12 and 3595 patients (median 177). Cohort
studies included lymphoma patients receiving maintenance rituximab, with combination chemotherapy or in association
with autologous bone marrow transplant (6 studies). 8 cohort studies described prevalence of rituximab-induced
hypogammaglobulinemia following treatment for multisystem autoimmune disease including rheumatoid arthritis (3),
systemic lupus erythematosus (2), systemic autoimmune disorders (2) and granulomatosis with polyangiitis (1).
Hypogammaglobulinemia prevalence was between 3.5 and 45%; lowest prevalence in on maintenance rituximab in
follicular lymphoma (0.9%) and highest in granulomatosis with polyangiitis (45%). Prevalence of severe infection ranged
from 3.9 to 46%. Risk factors for infection included low baseline immunoglobulin, female gender and treatment with
cyclophosphamide, fludarabine or glucocorticoids.
Conclusions: Prevalence of hypogammaglobulinemia is widely variable owing to the heterogeneity of patient cohorts with
multifactorial disease and treatment-related etiologies for hypogammaglobulinemia. Monitoring baseline serum
immunoglobulin and B-cell levels is essential to identify patients at risk of developing severe and recurrent infection.

W.61. Antibiotic Prophylaxis in Primary Antibody Deficiency Patients: Study Design
Cinzia Milito1, Federica Pulvirenti1, Stefano Tabolli1, Maria Carrabba2 and Isabella Quinti1
1Sapienza University of Rome, Rome, Italy, 2University of Milan, Milan, Italy

Background: At now, data on antibiotic prophylaxis in primary antibody deficiency patients are uncertain. We are studying
the role of azithromycin on primary antibody deficiency patients.
Methods: We are conducting a multi-center randomized placebo-controlled-double-blind trial on 89 patients with COPD
and exacerbations. The aim of the study is evaluating efficacy and safety of azithomycin low-dose (250 mg 3 consecutive
days a week) for 24 months vs placebo. In patients under azythomycin we expect a decrease of COPD exacerbations
(reduction of dyspnea, cough, sputum), no use of additional antibiotics, an increase of respiratory volumes, an
improvement of the Health Related Quality of Life measures.
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Results: The study started on June 2014 and will last 30 months (therapy: 24 months, follow-up: 6 months). Monthly
evaluations: lung function, St. George's Respiratory Questionnaire, sputum sample for microbiological assessment, blood
test, diaries for use of additional antibiotics, SF-36 Questionnaire for quality of life, report of adverse events. Our study will
end on December 2016. During the study we observed 14 drop out (9 patients withdrew informed consent; 5 patients died:
2 for respiratory distress; 1 for cancer, 1 for Parkinson disease, 1 for stroke).
Conclusion: To our knowledge our study is the first one on antibiotic prophylaxis in primary antibody deficiencies patients.

Immuno-dermatology
W.12. Case Report: Acrodermatitis Continua of Hallopeau (ACH) with Acro-Osteolysis Progressing to Generalized
Pustular Psoriasis
Behnam Rafiee1, Sara Naji Rad1, Alireza Mesbah2 and Rana Rafiei2
1Nassau University Medical Center, East Meadow, NY, 2Guilan University of Medical Sciences, Razi Hospital, Rasht,

Gilan, Iran
Introduction: Acrodermatitis Continua of Hallopeau (ACH) is a recurrent painful form of localized pustular psoriasis occurs
on the fingertips and nail folds mainly in females. In each episode only one or two digits are involved. It may be associated
with nail disorders, distal phalangeal atrophy and osteolysis. Rarely ACH progresses to generalized pustular psoriasis
(GPP) in elderly.
Case presentation: We present a 63-year-old woman with painful pustular lesions on three fingertips, great toes tips and
plantar areas which became gradually generalized after a febrile attack and discontinuing oral retinoid. She had no distal
phalanx on the right index finger. Other distal phalanxes were atrophic with onychodystrophy and deformed
interphalangeal joints. The first episode of ACH occurred during pregnancy, 40 years ago but sequential episodes
happened afterwards. She had geographic tongue and ear cholesteatoma. Laboratory data showed elevated erythrocyte
sedimentation rate, leukocytosis, positive C-reactive protein, bacteriuria with positive culture. Imaging showed acroosteolysis and right index distal phalangeal bone absorption. Biopsy confirmed pustular psoriasis. She was treated with
methotrexate, acitretin and ciprofloxacin.
Discussion: ACH is a rare and recalcitrant type of pustular psoriasis. Trauma, infection, steroid withdrawal, sun light,
stress, hypocalcemia and pregnancy are inducing factors. Interleukin 36RN gene mutations have a pathogenic role in
pustular eruptions including ACH, palmoplantar pustulosis and acute GPP which explain this co-occurrence.
Conclusion: ACH is treatment resistant but therapies should be considered as soon as possible. Early management may
prevent progressive disabilities. Better understanding of pathogenesis of GPP might bring new treatments such as biologic
agents.

W.13. A novel Population of Skin-Tropic T Cells with a Potential Role in Wound Healing
Iris Gratz1, Thomas Duhen2, Maria Klicznik1, Samantha Motley2, Barbara Hoellbacher1, Andreas Sir3, Roland Reitsamer3,
Eva Murauer3 and Daniel Campbell2
1University of Salzburg, Salzburg, Austria, 2Benaroya Research Institute, Seattle, WA, 3University Hospital Salzburg,

Salzburg, Austria
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The skin functions as the primary barrier between an organism and the outside world. Although it is home to a robust and
diverse community of commensal microorganisms, it must also prevent entry of environmental toxins, irritants, and
numerous viral, bacterial and parasitic pathogens. To effectively maintain its barrier function, the skin must undergo rapid
and highly efficient tissue repair when damaged or compromised, and this is associated with local antimicrobial and
inflammatory responses that help prevent or combat concurrent infection. Consistent with its functions in maintaining
barrier integrity and preventing infection, the skin is home to a number of specialized T cell populations. Using 33parameter CyTOF (Cytometry by time-of-flight) analysis and standard flow cytometry we have identified a novel population
of CLA+CD4+ T cells in the peripheral blood of healthy subjects that expresses the CD103 integrin and produces the novel
cytokine combination of IL-22, GM-CSF and IL-13 upon activation (CD103+CLAhi cells). Interestingly, this cytokine
combination is also produced by epidermal CD103+CLAhiCD69+ TRM in the skin itself. Based on the ability of IL-22 to
promote keratinocyte proliferation, migration and production of antimicrobial peptides, and GM-CSF and IL-13 to act on
fibroblasts, and to mediate the differentiation of monocytes and macrophages into 'alternatively activated' cells that
promote tissue repair, we are currently testing the impact of CD103+CLAhi cells on skin repair functions. In summary, we
have identified a circulating population that resembles skin TRM and might be useful in studying (recirculating?) skin TRM.

W.14. Omalizumab Therapy for Bullous Pemphigoid Despite Transient Reaction
Karen Quan1, Helene Pham1, Bowei Su1 and Raffi Tachdjian2
1AIRE Medical of Los Angeles, Santa Monica, CA, 2Univeristy of California-Los Angeles, Santa Monica, CA

Bullous pemphigoid (BP) is a life-threatening blistering skin disease. Urticaria and trauma to the skin are common
underlying causes of bullae, especially in elderly patients. In certain cases, morbidity and mortality may increase due to
infected bullae. We present an 82-year-old woman with severe BP after a fractured left leg. Bullae and toenail deformity
occurred on both lower extremities. Biopsy direct immunofluorescence showed subepidermal blistering with numerous
eosinophils. The dermal-epidermal junction showed 2+ IgG, C3 and granular IgM.
We started her on a regimen of omalizumab 300 mg subcutaneously every four weeks. Within a week, she reported
significantly decreased pain and healing time of lesions. Incidentally, bilateral erythematous, non-blistering dermatitis
developed five centimeters distal to the injection sites within a week of her first injection and resolved spontaneously. Nail
and skin tissue healed and grew back within a two days of drug administration. In the fourth week of each treatment cycle,
she develops new blisters in the legs, in the usual areas. She continues to tolerate the omalizumab injections well after
four months of treatment and has not developed the injection site dermatitis since the first administration.
Omalizumab is an IgE-targeting monoclonal antibody commonly used to treat severe asthma or chronic idiopathic urticaria.
After failing cytotoxic and immunosuppressant agents, few other treatment options exist for patients with refractory BP.
Omalizumab is a novel treatment that has proven effective in our patient despite a transient injection site reaction.

W.15. Deciphering the role of Dendritic Cells and its co-stimulatory markers in the immunopathogenesis of
Pemphigus Vulgaris
Dayasagar Das, Parul Singh, Sujay Khandpur, Sudheer Arava and Alpana Sharma
1All India Institute of Medical Sciences, New Delhi, India

Pemphigus vulgaris (PV) is an autoimmune blistering disease of skin and mucous membranes characterized by autoantibodies against Desmoglein3. The breach in immune tolerance, atypical T cell function and flawed antigen presentation
are the predisposed factors in this disease. Dendritic cells (DCs) are crucial antigen presenting cells in maintaining
tolerance and playing role in autoimmunity. The exact role of DC has not yet been explored in PV. In this study, DC
frequency and phenotype was estimated using HLA-DR, Lin-, CD11c and CD123 markers by flowcytometry. A significant
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decrease in Myeloid DC (mDC) & Plasmacytoid DC (pDC) frequency in circulation of PV patients (n=20) vs. controls
(n=20) was observed. Further, DC associated molecular markers were assessed in cultured DCs that were differentiated
from monocytes and sorted by FACS Aria-III from the PBMCs of patients and controls. The mRNA levels of costimulatory/inhibitory molecules of cultured DCs and in circulation in PV patients were estimated. Expression levels of
stimulatory molecules (CD40 & CD80) was found to be significantly increased, while a significant decline in inhibitory
markers (PSGL1 & ILT3) was observed in sorted and cultured DCs from patients. Infiltrating Langerhans cells by IHC in
perilesional tissue of PV patients suggests their involvement in this disease. The Lower frequency of mDC and pDC and
increased expression of stimulatory molecules and decreased level of inhibitory molecules further strengthens the defect in
functional status of DC. Thus, these co-stimulatory molecules might prove to be potential targets for novel therapeutics in
PV.

W.16. Characterization of Immune Responses in Nevirapine-Induced Stevens-Johnson Syndrome/Toxic Epidermal
Necrolysis
Katherine Konvinse1, Simon Mallal1, Katie White1, Rebecca Pavlos2, Alec Redwood2 and Elizabeth Phillips1
1Vanderbilt University, Nashville, TN, 2Murdoch University, Perth, Australia

Nevirapine is used globally in the combination treatment of HIV. Its current use in first-line therapy is limited by immunemediated adverse drug reactions (IM-ADRs) that significantly impact patient outcome and healthcare cost. StevensJohnson Syndrome/Toxic epidermal necrolysis (SJS/TEN) is the severest nevirapine-induced IM-ADR. SJS/TEN is a HLA
class I restricted, CD8+ T-cell dependent hypersensitivity syndrome, which presents as a severe blistering skin rash that
can result in extensive epidermal necrosis. We have recently identified HLA-C*04:01 as a significant class I risk allele in
South African HIV+ patients with nevirapine SJS/TEN. The feasibility of preventive HLA screening for nevirapine is
hampered by the fact that only a small percentage of those carrying a risk allele develop an IM-ADR. To understand why
hypersensitivity occurs in only a small proportion of those carrying an HLA-risk allele, we have immunophenotyped the
nevirapine-specific pathogenic CD8+ T cells based on their cytokine outputs, cell surface and activation markers
(CD137+/CD69+) using ELISpot assays, intracellular cytokine staining and flow cytometry following ex vivo stimulation with
nevirapine. To identify the TCR specificities of the T-cell repertoire in patients with HLA-C*04:01+ nevirapine SJS/TEN,
single cell TCR sequencing for paired TCR alpha and beta genes and phenotypic markers will be performed to compare T
cell populations in the presence and absence of drug. Candidate TCRs will be confirmed with a Jurkat TCR reporter assay.
It is expected that these approaches will lead to a sensitive predictive assay to identify the dominant cross-reactive TCRs
in HLA-C*04:01+ patients who are destined to develop nevirapine SJS/TEN.

Immunology of the eye
F.72. Importance of Checking for Active Autoimmunity in Gene-Defined Retinal Dystrophy Patients
Steven Lundy, Athanasios J. Karoukis, Ray Ohara, Enayat Nikoopour, Mohammad I. Othman, M. Fernanda Abalem, K.
Thiran Jayasundera, Kari E.H. Branham and John R. Heckenlively
University of Michigan, Ann Arbor, MI
Purpose: Anti-retinal antibodies (ARA) have been found in some patients with retinal dystrophies indicating an
autoimmune component. Immune suppressive treatment in these patients can slow progression of vision loss but does not
usually reduce ARA. We have set out to define more robust criteria for active retinal autoimmunity and discover clues to
the mechanisms of autoimmunity in these patients.
Methods: A set of 49 patients with defined dystrophy-associated genetic mutations were consented. An extensive immune
profile consisting of ARA Western blot, anti-recoverin IgG and IgM ELISA, recoverin-induced cytokine (IFNg, TNFa and IL-

93

10) production, four 10-color flow cytometry panels to define lymphocyte subsets, and gene expression analysis by
NanoStringTM was performed on blood samples. Data were compared to non-dystrophic, and non-autoimmune controls.
Results: Several dystrophy patients were classified as autoimmune by: 1) three or more ARA; 2) a high titer of recoverinspecific IgG or IgM; and/or 3) very high production of IFNg or TNFa in response to recoverin. We found that 28/49 (57%) of
the dystrophy patients had elevated anti-recoverin antibody titers or inflammatory cytokine responses. These parameters
closely correlated with disease activity and were sensitive to treatment with immune suppression. High levels of natural
killer cells (>30%) and B lymphocytes (>20%) were frequently found in the blood of autoimmune patients but not the nonautoimmune groups. Cell activation and gene expression in the patients were also affected by treatments.
Conclusions: Gene-associated retinal dystrophies can be exacerbated by autoimmunity. Cellular and humoral immune
responses against recoverin mark disease activity and treatment response.

F.73. IL-17A dampens Autoimmune Disease by Inhibiting the Expression of IL-17 Lineage Cytokines Through a
Negative Feedback Loop involving IL-24
Rachel Caspi1, Wai Po Chong1,2, Kumarkrishna Raychoudhuri1, Reiko Horai1, Phyllis Silver1, Yingyos Jittayasothorn1,
Chi Chao Chan1 and Jun Chen1,2
1National Institutes of Health, Bethesda, MD, 2Zhongshan Ophthalmic Center, Guangzhou, China

The Th17 response has been associated with autoimmune diseases in patients and in animal models, including
autoimmune uveitis and its experimental counterpart, EAU. Paradoxically, however, IL-17A treatment given to EAUchallenged mice was reported to ameliorate the disease (PMID: 19234216) and clinical trials targeting IL-17A in uveitis
have been largely disappointing (PMID: 25648267). Here, we investigated susceptibility to uveitis of spontaneously uveitic
R161H mice (IRBP T cell receptor transgenic, PMID: 23810578) crossed onto the IL-17A-/- background. Surprisingly, IL17A-/- R161H mice developed essentially undiminished uveitis. Moreover, IL-17A-/- R161H T cells, polarized to Th17 and
infused into wild type recipients, induced similar disease to IL-17A-sufficient R161H T cells. These Th17-polarized IL-17A-/R161H T cells produced elevated amounts of other Th17 lineage cytokines, namely, IL-17F, GM-CSF and IL-22, and this
was reversed by supplementing the cultures with recombinant IL-17A. RNAseq analysis revealed that the IL-17A-/- T cells
expressed lower levels of IL-24 compared to their IL-17A sufficient counterparts. Mechanistic studies in vitro indicated a
negative feedback loop where IL-17A induces Th17 cells to produce IL-24, which subsequently suppresses production of
Th17 lineage cytokines. Studies in vivo showed that injection of recombinant IL-24 ameliorated adoptive Th17-induced
EAU, and conversely, silencing IL-24 expression in the adoptively transferred Th17 cells increased their pathogenicity and
enhanced disease severity. Our data suggest that IL-17A exerts a negative feedback on Th17 cells by inducing IL-24,
which limits the expression of Th17-related cytokines and dampens Th17 effector pathogenicity.

Immuno-oncology
F.74. Modulation of Cbl-b in CD8+ T Cells Induces IFN-y Dependent Resistance Against Regulatory T Cell Immune
Suppression
Douglas Chung, James (Seongjun) Han and Pamela Ohashi
Princess Margaret Hospital, Markham, Canada

94

Adoptive cell therapy (ACT) utilizes patient-derived CD8+ T cells to mount anti-tumour response, leading to tumour
regression. Despite recent advances, ACT is limited by the presence of immunosuppressive regulatory T cells (Treg)
within solid tumours. We are investigating the adoptive transfer of genetically modified CD8+ T cells to enhance antitumour immune response. Cbl-b is an E3 ubiquitin ligase that negatively regulates TCR signalling. Ablation of Cbl-b in
CD8+ T cells have been shown to enhance proliferation and induce an inflammatory phenotype. The primary objective of
this study was to investigate the mechanism of Cbl-b deficient CD8+ T cell resistance against Tregs. Cbl-b-/- CD8 T cells
were characterized by surface marker expression and cytokine secretion profile. Furthermore, Treg suppression assays
(TSA) were conducted with CD8+ T cells from either C57BL/6 or Cbl-b-/- mice to determine the role of Cbl-b dependent
resistance against Tregs. We demonstrated that Cbl-b-/- CD8+ T cells had an increased expression of activation markers,
hyper-secretion of pro-inflammatory cytokines, and were unresponsive to Treg immunosuppression. Exogenous
introduction of IFN-γ was sufficient in inducing Treg resistance specifically in WT CD8+ T cells. Finally, TSA performed
using CD8+ T cells or Tregs from IFN-γR1-/- mice demonstrated that IFN-γ confers Treg resistance in an autocrinedependent manner. We report that ablation of Cbl-b results in IFN-γ dependent CD8+ T cell resistance against Treg cells.
While IFN-γ has previously been shown to enhance anti-tumour immunity by enhancing T cell activation, this study is the
first to demonstrate its role in resistance of immune suppression.

F.75. Identification of Unconventional Immunosuppressive CD4+Foxp3-PD-1hi T Cells as a Biomarker of Immune
Checkpoint Blockade Activity
Roberta Zappasodi1,2,3, Sadna Budhu2,3, Matthew D. Hellmann1,3, Michael Postow3, Yasin Senbabaoglu3, Yanyun Li3,
Cailian Liu2,3, Hong Zhong2,3, Billel Gasmi2,3, Daniel Hirschhorn Cymerman2,3, Katherine S. Panageas3, Merghoub
Taha1,2,3 and Jedd D. Wolchok1,2,3
1Parker Institute for Cancer Immunotherapy, San Francisco, CA, 2Ludwig Collaborative and Swim Across America

laboratory, New York, NY, 3Memorial Sloan Kettering Cancer Center, New York, NY
Despite the clinical successes of immune checkpoint blockade, a significant proportion of cancer patients relapse or are
refractory to this intervention. This underscores the need to better clarify the biologic activity of checkpoint blockade and
identify effective biomarkers for improving patients’ selection and utilization of these strategies. Here, we aimed to
determine the biologic and therapeutic significance of modulation of CD4+Foxp3-PD1hi T cells (abbreviated as 4PD1hi)
during immune checkpoint blockade. We found that anti-CTLA-4 increased intratumoral and peripheral 4PD1hi in a dosedependent manner, while combination with anti-PD-1 mitigated this effect and significantly improved anti-tumor activity.
Furthermore, on-treatment increases in 4PD1hi during PD-1 blockade were associated with a poor prognosis in cancer
patients, pointing to 4PD1hi as a potential resistance mechanism. 4PD1hi accumulated intratumorally as a function of tumor
growth in untreated mice. Functional analyses revealed that both mouse and human circulating and intra-tumor 4PD1hi
suppressed T-cell activation in a PD-1/PD-L1 dependent fashion. In addition, 4PD1hi from naïve and tumor-bearing hosts
(mice and humans) resembled follicular-helper-T-cell(TFH)-like cells. Accordingly, immunization with sheep red blood cells
increased this unconventional suppressive T-cell pool, while Bcl6 inhibition exerted the opposite effect and delayed tumor
growth selectively in immune competent mice. These findings indicate that disinhibited T-cell priming promoted by antiCTLA-4 may boost immunosuppressive 4PD1hi with TFH-like features in a dose dependent manner, and PD-1 blockade
can counteract this effect. This contributes to understanding the incremental activity of combination checkpoint blockade
and provides a new pharmacodynamic and prognostic biomarker for the design of optimal combination schedules.

F.76. Low Natural Killer Cells Counts Are Associated with Relapse After Imatinib Discontinuation in Chronic
Myeloid Leukemia patients: the IMMUNOSTIM Study
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Antoine Toubert1, Nicolas Dulphy1, Delphine Rea1, Guylaine Henry1, Gabriel Etienne3, François Guilhot4, Franck
Nicolini5, Joelle Guilhot4 and Philippe Rousselot6
1INSERM U1160, Université Paris Diderot, APHP, Hôpital Saint-Louis, Paris, France, 3Institut Bergonié, Bordeaux,

France, 4INSERM CIC 1402, Poitiers, France, 5CHU Lyon Sud, Lyon, France, 6INSERM UMR-1173, Centre Hospitalier de
Versailles, Le Chesnay, France
Despite leukemic stem cell persistence, patients with chronic myeloid leukemia (CML) who achieve and maintain deep
molecular responses can successfully stop treatment with the tyrosine kinase inhibitor (TKI) imatinib. However, questions
remain unanswered regarding the clinicobiological basis of relapse after imatinib cessation. In the IMMUNOSTIM study,
we evaluated 51 patients from the prospective STop IMatinib (STIM) trial for peripheral blood T- and natural killer (NK)cells phenotypes and in vitro functional assays at the time of imatinib cessation and 6 months later. We found that nonrelapsing patients displayed significantly higher numbers of circulating NK-cells of the cytotoxic CD56dim subset at imatinib
discontinuation than relapsing patients. We identified the CD56dim NK-cell count as an independent prognostic factor of
molecular-relapse free survival in a multivariate analysis. However, compared with healthy individuals, NK activating
receptors, degranulation in response to leukemic targets and cytokine-induced IFN-γ secretion were impaired in nonrelapsing and relapsing patients. After imatinib cessation, NK-cells significantly increased and remained higher in nonrelapsing patients with higher levels of the mature CD57+ NK subset. In conclusion, we provide evidence that NK-cells are
associated with outcome after imatinib discontinuation in chronic phase CML patients in deep molecular response. Higher
amounts of cytotoxic CD56dim NK-cells in non-relapsing patients may play an important role in controlling residual CMLinitiating cells and their progeny soon after cessation of imatinib treatment while a reduced CD56dim compartment in
relapsing patients may leave less chance to counterattack in an efficient manner.

F.77. Exhaustion-Associated De Novo DNA Methylation Restrains PD-1 Blockade-Mediated T-Cell Rejuvenation
Hazem Ghoneim, Yiping Fan, Ardiana Moustaki, Hossam Abdelsamed, Pradyot Dash, Pranay Dogra, Robert Carter,
Walid Awad, Geoffrey Neale, Paul Thomas and Ben Youngblood
St. Jude Children's Research Hospital, Memphis, TN
Immune-checkpoint blockade (ICB)-mediated rejuvenation of exhausted CD8 T cells has emerged as a promising frontier
for treating cancer and chronic infections. However, antigen-specific T cells that have differentiated to a terminal state of
exhaustion remain refractory to ICB-mediated rejuvenation and currently have limited potential for contributing to this
promising therapeutic approach. Given that many of the impaired effector-properties of terminally exhausted CD8 T cells
appear to be heritably maintained even in the absence of antigen, we investigated the role of de novo DNA-methylation
programming as a cell-intrinsic mechanism for establishing the ICB-nonresponsive state of T-cell exhaustion. Combining
whole-genome bisulfite sequencing with a TCR-inducible system to conditionally delete the de novo DNA
methyltransferase, Dnmt3a, in recently activated CD8 T cells (cKO), we mapped genome-wide changes in epigenetic
programming that regulate the progressive development of T cell exhaustion. PD-L1 blockade was unable to erase the
exhaustion-associated de novo methylation programs in WT CD8 T cells and resulted in expansion of a clonally-restricted,
functionally-stunted subset of T cells. In contrast, PD-L1 blockade treatment of chronically infected Dnmt3a cKO mice
resulted in amplified expansion and retained TCR repertoire diversity of LCMV-specific T cells, that enhanced viral control.
Extending our findings to the tumor setting, we confirmed that exhaustion-associated DNA methylation programs are
acquired in tumor-infiltrating PD-1hi CD8 T cells. These data establish Dnmt3a as a critical regulator in the development of
T-cell exhaustion, and the resulting de novo methylation programs as a primary and stable barrier of ICB-mediated T cell
rejuvenation.

F.78. Correlation of Cancer Pathways and Mutational Load with Immunephenotype Pan Cancer
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Wouter Hendrickx1, Cristina Maccalli1, Jessica Roelands1, Darawan Rinchai1, Michele Ceccarelli2 and Davide
Bedognetti1
1Sidra Medical and Research Center, Doha, Qatar, 2Qatar Foundation, Doha, Qatar

Further advances in the revolution that cancer immunotherapy is providing are hampered by a lack of understanding of the
underlying genetics determining the pre-treatment tumor immune environment. Consensus clustering on 32 TCGA cancer
datasets consisting of 9219 samples, was performed using an immune signature consisting of a combination of Th1
orienting genes and regulatory immune genes that associates with improved prognosis. A high degree of correlation was
found between these genes across the different cancer sets. In order to elucidate the mechanisms underlying the
unfavorable, non-inflamed tumor phenotype we investigated the tumor load and inverse correlations between this
signature and a large set of published cancer pathways. The Th1 phenotype was associated with higher number of
mutations in some but not all tumors. This association was especially evident in cancers where micro satellite instability
plays a role. However, this association cannot explain the difference in immune phenotype on its own. We recently showed
the association of MAPK pathway perturbations, originating from MAP3K1 or MAP2K4 mutations, with a poor immune
phenotype in breast cancer and are now trying to identify other pathways that associate pan-cancer with the unfavorable
phenotype. Inversely correlating pathways are the WNT/B-Catenin, Hedgehog and KRAS signaling. The inverse
correlation of some other pathways involved in DNA repair, G2M checkpoint or mismatch repair can be associated with the
increase in mutational load observed in these samples before. Therapeutic targeting of these pathways might expand the
patient cohort responsive to immunotherapy and needs further in vitro and in vivo experimentation.

F.79. Modular Repertoire Analysis Framework for Breast Cancer
Darawan Rinchai, Jessica Roelands, Wouter Hendrickx, Davide Bedognetti, Damien Chaussabel and Sabri Boughorbel
Sidra Medical and Research Center, Doha, Qatar
Transcriptional modular repertoire analysis has been developed and successfully used as a basis for the selection of
biomarkers and development of multivariate transcriptional indicator of disease progression in patients with systemic lupus
erythematosus or infectious diseases. In the context of cancer, understanding the molecular mechanisms underlying
disease is an important step to improve diagnostic accuracy and to guide therapeutic decisions. Here, we employed our
modular repertoire construction algorithm to identify coordinately expressed gene sets in 7 public breast cancer microarray
datasets consisting of 1,860 transcriptome profiles. The analysis yielded a total of 40 modules. Functional characterization
identified modules comprised of membrane receptors (M1.1), molecules involved in nucleic metabolic processing/DNA,
RNA binding (M1.2, M2.3, M2.6, M4.3, M3.11), cell cycle/division (M1.3), cell adhesion/migration (M1.5, M5.3), protein
localization (M2.4, M3.10, M5.1, M5.4), blood vessel development (M3.3), transmembrane transport activity (M2.9, M3.1,
M3.4), immune response (M1.6, M2.5, M3.5), antigen presentation/processing (M5.2) and interferon response (M7.1),
among others. This novel analytic framework will be employed to derive modular fingerprints of individual tumors, enabling
in turn to refine the molecular classification of breast cancer and to develop more effective predictive and prognostic
algorithms.

F.80. Enhancing Adoptive Cancer Immunotherapy with Vγ2Vδ2 T Cells Through Pulse Zoledronate Stimulation
Craig T. Morita1, Hong Wang1, Grefachew Workalemahu1, Yoshimasa Tanaka2, Mohanad H. Nada1
1University of Iowa, Veterans Health Care System, Des Moines, IA, 2Nagasaki University, Nagasaki City, Japan
Human γδ T cells expressing Vγ2Vδ2 TCRs monitor foreign- and self-prenyl pyrophosphate metabolites in isoprenoid
biosynthesis to mediate immunity to microbes and tumors. Vγ2Vδ2 cells have been used for adoptive cancer
immunotherapy with some partial and complete remissions. Most trials have used continuous zoledronate exposure to
expand Vγ2Vδ2 cells. Zoledronate inhibits farnesyl pyrophosphate synthase causing isopentenyl pyrophosphate to
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accumulate that then stimulates Vγ2Vδ2 cells. Because zoledronate exposure is toxic, we hypothesized that a short period
of exposure would reduce T cell toxicity but still be sufficient for monocytes uptake. Supporting this hypothesis, pulse
zoledronate exposure with IL-2 resulted in more uniform expansion of Vγ2Vδ2 cells with higher purity and cell numbers as
compared with continuous exposure. These Vγ2Vδ2 cells had higher levels of CD107a and perforin and slightly increased
tumor cytotoxicity. Importantly, adoptive immunotherapy with Vγ2Vδ2 cells derived by pulse stimulation controlled human
PC-3 prostate cancer tumors in immunodeficient NSG mice significantly better (halting tumor growth) than those derived
by continuous stimulation. Pulse zoledronate stimulation of Vγ2Vδ2 cells with IL-15 also resulted in higher purity and cell
numbers. Like with CD8 αβ T cells, IL-15 preserved early memory Vγ2Vδ2 T cell subsets better than IL-2. However,
adoptive immunotherapy with Vγ2Vδ2 cells derived with IL-15 showed similar inhibition of PC-3 tumor growth as those
derived with IL-2. Thus, pulse zoledronate stimulation maximizes the purity, quantity, and quality of expanded Vγ2Vδ2
cells. This simple modification to existing protocols would likely enhance the effectiveness of adoptively transferred
Vγ2Vδ2 T cells.

T.55. Aberrant Form of MUC1 Promotes an Inflammatory Microenvironment Aggravating Colitis-associated
Tumorigenesis
Sandra Cascio1, Jana Al Hashash1, Douglas Hartman1, Raahul Sriram1, Michael Kvorjak1, Sarangarajan Ranganathan2
and Olivera Finn1
1University of Pittsburgh, Pittsburgh, PA, 2Children Hospital of Pittsburgh, Pittsburgh, PA

MUC1 mucin, a transmembrane glycoprotein is overexpressed and hypoglycosylated in human adenocarcinoma and
chronic inflammatory conditions compared to healthy tissues. Using azoxymethane/dextran sulfate sodium (AOM/DSS)
murine model of inflammation driven colon carcinogenesis, we explored the consequence of this abnormal expression of
MUC1 in colitis-associated colon cancer (CAC). MUC1.Tg mice showed higher tumor incidence, decreased survival and
greater body weight loss. High expression levels of pro-inflammatory cytokines, including TNF-α and IL-6, were found in
MUC1+ inflamed colon tissues and exogenous TNF-α promoted the transcriptional activity of MUC1 as well as overexpression of its hypoglycosylated form. We also discovered that MUC1/p65 complex up-regulated IL-6 and TNF-α gene
expression in the intestinal epithelial cells (IECs). Therefore, the presence of human MUC1 established a positive
feedback circuit of inflammatory cytokines in CAC. To understand the significance of MUC1/p65-modulated cytokines in
progressive colitis that gives rise to colon cancer, we analyzed infiltration of inflammatory cells into the inflamed colon
tissues. Immunofluorescence assay indicated increased presence of CD206+ type 2 macrophages (M2) in colon tissues of
AOM/DSS-treated MUC1.Tg mice compared to WT mice. We are currently analyzing the abundance of M1- and M2macrophages in colon tissues from inflammatory bowel disease patients. Preliminary data showed expression of
hypoglycosylated MUC1 on the inflamed tissues and the presence of macrophages expressing CD163+ a human M2
marker. We are currently exploring in vitro the direct role of MUC1 in the recruitment and polarization of macrophages.
Thus our findings suggest a novel pro-inflammatory role for MUC1 in CAC.

T.56. T Cell Immunotherapies Trigger Innate Immunity and Aseptic Inflammation Leading to Potent Anti-Tumor
and Off-Targets Effects
Daniel Hirschhorn Cymerman1,2, Olivier De Hanau1,2, Jacob Ricca1,2, Billel Gasmi1,2, Levi Mark B Mangarin1, Sadna
Budhu1,2, Yanyun Li2, Czrina A Cortez1, Xia Yang2, Hong Zhong1,2, Cailian Liu1,2, Roberta Zappasodi1,2,3, Jean
Albrengues4, Mikala Egeblad4, Jedd D. Wolchok1,2,3 and Merghoub Taha1,2,3
1Ludwig Collaborative and Swim Across America laboratory, New York, NY, 2Memorial Sloan Kettering Cancer Center,

New York, NY, 3Parker Institute for Cancer Immunotherapy, San Francisco, CA, 4Cold Spring Harbor Laboratory, Cold
Spring Harbor, NY,
Mobilizing the immune system to treat advanced cancers is now a clinical reality. Successful immune-based therapies that
treat tumors are often accompanied by immune-related adverse events (irAE) including toxicities that can occasionally
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present with severe and lethal symptoms. The primary immunotherapies currently in clinic include agents that activate T
cell responses such as checkpoint blockade of inhibitory pathways and infusion of ex vivo tumor-derived or T cell receptor
(TCR)-transgenic or chimeric antigen receptor (CAR)-modified T cells. While the beneficial and toxic effects of T cellbased immunotherapies in the clinic are being extensively explored, the precise mechanisms of tumor elimination and irAE
remain the subject of intense investigation. In the present study, we treated established tumors with melanoma-specific
adoptive CD4+ T cell transfer and costimulation via OX40 or checkpoint blockade with anti-CTLA-4. We found that, in spite
of co-opting the adaptive immune response to treat cancer, acute local inflammation, resembling delayed-type
hypersensitivity, plays a fundamental role in tumor elimination and related toxicities in a model of irAE. While OX40 or
CTLA-4 antibodies stimulated T cells are necessary for initiating a therapeutic response, activation of endogenous
neutrophils constitutes an important and necessary effector mechanism of tumor destruction and irAE. Upon closer
examination, we found extensive neutrophil extracellular traps (NETs) in ear pinnae of treated mice and in melanoma
patients suffering from immunotherapy-induced irAE. Our results illustrate the involvement of innate immunity in promoting
tumor elimination and subsequent side effects with immunotherapies that engage T cells.

T.57. IL-10 Receptor-alpha Expression in the Axillary Lymph Nodes of Patients with Breast Adenocarcinoma
Daniel Welder and Alireza Torabi
Texas Tech University, El Paso, TX
Background. Many tumor infiltrating lymphocytes (TILs) are T-regulatory cells that promote immune tolerance by via IL-10
acting on IL-10 receptor-alpha (IL-10R) on macrophages. Pro-inflammatory M1 macrophages inhibit tumor growth while
anti-inflammatory M2 macrophages enhance tumor growth and metastasis, as demonstrated in pancreas, colon, liver, and
lung cancer. CD206+ M2 macrophages recruit fibroblasts after tissue insult. Programmed death 1 (PD-1) protein is a cell
membrane receptor expressed by T-cells, natural killer cells, and B-cells. Binding to ligands PD-L1 and PD-L2 inhibits Tcell activation and enhances regulatory function to decrease immune response.
Design. We examined IL-10R expression in axillary lymph nodes of 15 patients with breast ductal adenocarcinoma.
Twelve had at least one lymph node positive for metastatic carcinoma. Tissue microarrays (TMAs) including metastatic
tumor cells and lymphoid tissue were stained for IL-10R (NBP2-46046), PD-L1 (clone 28-8), CD4, CD8, and CD206
(clone15-2).
Results. IL-10R was expressed on peri-tumoral and sinusoidal macrophages also positive for CD206 and PD-L1.
Macrophages in cases without metastases were also triple positive for IL-10R, CD206, and PD-L1. TILs were positive for
IL-10R, the majority co-expressing CD4.
Conclusion. The presence of IL-10R and PD-L1 on the CD206+ macrophages along with IL-10R on the CD4+ T-cells in
lymph nodes of patients with breast carcinoma suggests an environment that induces T-cells dysfunction and anergy. PD1 expression was restricted on the lymphocyte within the germinal center and no PD-1 expression was noted on the TILs.
These data support the use of immunotherapy to boost the immune function in breast carcinoma.

T.58. Acute Interstitial Nephritis Secondary to Programmed Death-1 (PD-1) Blockade: Role for PD-1 Ligands in
Human T Cell-Renal Microvascular Endothelial Interactions
Kimberly Muczynski, Maria Elena Danoviz, Bairbre McNicholas, Mark Joseph Torres, Jonas Kwiatkowski and Susan
Anderson
University of Washington, Seattle, WA
Human renal microvascular endothelial cells (RMEC) express high levels of MHC class II proteins under non-pathologic
conditions. Prior preliminary data indicated that isolated RMEC activate T cells in a class II peptide dependent manner
leading to T cell proliferation and cytokine secretion. This effect was blocked by antibodies to CD40, CD58 and HLADR;
and enhanced by antibodies to PDL1 (B7H1, CD274). We hypothesized that RMEC limit T cell activation to HLA class II
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presented peptides by the PD-1 pathway.
Stimulatory and inhibitory second signaling proteins on RMEC (CD34+, HLADR+, CD45-) and renal T cells (CD45+, CD3+)
were assessed using flow cytometry. RMEC express CD58, CD275 (ICOS L), CD274 (PDL1), CD273 (PDL2), B7H3 and
B7H4; they lack CD80 and CD86. Renal T cells express CD2, CD28, CD274 (PDL1) and CD279 (PD1). Secondary signal
effects on T cell activation are being evaluated with cultured RMEC and anti-CD3 stimulation of T cells.
Four cases of acute kidney injury in patients receiving PD-1 blocking monoclonal antibodies for their cancers were
identified. Biopsies revealed an intense non-eosinophilic interstitial nephritis in the area of the class II expressing RMEC.
This suggests a role of PD-1 ligands in limiting T cell mediated renal inflammation.
Our interpretation of RMEC's ability to activate T cells, their high levels of PD-1 ligands and now the development of
interstitial inflammation in patients receiving anti-PD1 monoclonal therapy is that RMEC are poised to present peptide as
an immune surveillance system, with the PD1 pathway functioning to restrain T cell activation.

W.62. PI3Kγ Signaling Enhances Microenvironmental Interaction and Survival of Chronic Lymphocytic Leukemia
Cells
Ahmed Ali1, Aaron Marshall1 and Spencer Gibson2
1University of Manitoba, Winnipeg, Canada, 2Research Institute in Oncology and Hematology, Winnipeg, Canada

CLL is the most prevalent hematologic malignancy among adults and remains incurable. CLL cells rely on BCR signaling
for their survival. Interactions with stromal cells within the microenvironment are critical for CLL survival and disease
progression by protecting them from chemotherapeutics. Blocking these interactions represents an important therapeutic
strategy. PI3K enzymes have essential roles in signal transduction via the BCR, and Idelalisib (PI3Kδ-specific inhibitor)
shows efficacy in CLL treatment. PI3Kγ has been extensively studied in T cell receptor signaling, but not in B cells.
However, PI3Kγ inhibitors are now in clinical development for B cell malignancies. Here we assess whether PI3Kγ is a
critical factor controlling CLL migration and retention in the microenvironment. We observed that expression of p110γ
catalytic subunit and p101 adaptor subunit increased in CLL cells in response to CD40L+IL-4 stimulation but not BCR
cross-linking. The adaptor subunit p84 was minimally expressed in CLL cells. PI3Kγ inhibition reduced CLL cell migration
and adhesion to stromal cells. CRISPR-mediated knockdown of p110γ caused a reduction in migration of CLL cells and
cell lines, while overexpression of p110γ significantly enhanced ZAP70+ CLL cell migration. PI3Kγ inhibition impaired cell
migration to a similar extent as Idelalisib or the dual PI3Kδ/γ inhibitor Duvelisib. Microscopic examination of cell migration
behavior within SDF1α gradients revealed that PI3Kγ has an important role in chemokine gradient sensing and impacts on
cell polarization induced upon chemokine exposure. Together our findings provide evidence that PI3Kγ has unique and
important functions in chemokine-dependent responses in B cells.

W.63. Single-Cell Proteomic Assessment of CD19 CAR-T Cells Reveals a Complex Landscape of Polyfunctional
Antigen-Specific Response
Jing Zhou1, Qiong Xue2, Emily Bettini1, Patrick Paczkowski1, Colin Ng1, Alaina Kaiser1, Timothy McConnell1, Olja
Kodrasi2, Maire Quigley2, James Heath3, Rong Fan4, Sean Mackay1, Mark Dudley2 and Sadik Kassim2
1IsoPlexis, Branford, CT, 2Novartis Pharmaceuticals, Cambridge, MA, 3California Institute of Technology, Pasadena, CA,
4Yale University, New Haven, CT

Single-cell multiplexed proteomics has provided an unprecedented insight into the functional heterogeneity of
phenotypically similar T cells. We employ a single-cell, 17-plex cytokine assay microdevice and new data visualization
methods to fully evaluate the functional profile of chimeric antigen receptor (CAR)-modified T cells targeting CD19, which
have shown promising clinical efficacy in patients with B cell malignancies. The CAR-T cells were manufactured from
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human peripheral blood mononuclear cells (PBMCs) transfected with lentivirus encoding the CD19-BB-z transgene. CD4+
and CD8+ CAR-T cells were stimulated with anti-CAR microbeads or control IgG at 37°C, 5% CO2 for 24 hours. After
stimulation, cells were loaded into a single-cell barcode chip (SCBC) containing ~12000 microchambers, each prepatterned with a complete copy of a 17-plex antibody array and further incubated for 16 hours. We demonstrate the
marked heterogeneity and polyfunctionality (2+ secreted cytokines) of individual CD19 CAR-T cells across 4 donors,
comprising anti-tumor effector profiles mixed with a range of stimulatory, immunosuppressive, and
immunotoxic/proinflammatory functions. In order to take full advantage of the high dimensionality of this data, we present
new bioinformatics visualizations and dimensionality reduction techniques for effective combinatorial polyfunctionality
analysis. Our analysis reveals a complex yet meaningful landscape of immune effector response in CD19 CAR-T cells to
antigen-specific challenge. The ability to dissect polyfunctional subsets has the potential to guide CAR-T product preinfusion quality assessment and result in CAR-T cells engineered with more efficacious and less immunotoxic profiles.

W.64. Radiation Combined with IL-37 Enhances Antitumor Effects in DU145 Prostate Cancer Cells
Vivi Ding1, Ziwen Zhu2, Timothy Steele1, Mark Wakefield2 and Yujiang Fang1
1Des Moines University, Des Moines, IA, 2University of Missouri, Columbia, MO

Prostate cancer (PCa) is the one leading incidence of cancer in men in the USA, with the exception of skin cancer.
Radiation therapy (RT) is a standard treatment for PCa, but there is toxicity that is caused by high radiation dosages,
which causes side effects. PCa is categorized as a radio-resistant tumor. Thus, there is a need for a safe and efficient
radiosensitizer that would decrease the radiation dosage. IL-37 is an IL-1 family member, which has been extensively
studied in the immunological field. However, few studies have addressed the potential of IL-37 as a radiosensitizer. This
study investigates whether or not IL-37 could sensitize PCa to radiation. Clonogenic survival assay, quick cell proliferation
assay, immunohistochemistry (IHC), TUNEL staining, and caspase-3 activity assay kits were utilized to investigate the
combined effect of IL-37 and RT (IL-37/RT) on cell proliferation, survival, and apoptosis of DU145, a PCa cell line. Further
studies were performed by RT-PCR and IHC to evaluate the potential molecular mechanisms. IL-37/RT enhanced RTinduced inhibition of cell proliferation and apoptosis in DU145 cells. The expression of the anti-proliferative molecule, p27,
increased and expression of the pro-proliferative molecule, cdk2, decreased which correlated with the decrease in cell
survival and proliferation. The expression of pro-apoptotic molecules, Fas ligand and Bax, increased, which correlated with
the increase of apoptosis.IL-37/RT enhances antitumor activity in PCa cells via modulation of anti- and pro-proliferative
and pro-apoptotic molecules. These findings suggest that IL-37 has a potential as a radiosensitizer for PCa and warrants
further investigation.

W.65. In vivo Imaging Reveals a Tumor-Associated Macrophage Mediated Resistance Pathway in anti-PD-1
Therapy
Christopher Garris
Massachusetts General Hospital, Boston, MA
Monoclonal antibodies targeting the immune checkpoint Programmed Death-1 (aPD-1 mAbs) have demonstrated
impressive benefits for the treatment of some cancers; yet, these drugs are not always effective and we still have a limited
understanding of the mechanisms that contribute to their efficacy or lack thereof. Here we employed in vivo imaging to
uncover the fate and activity of aPD-1 mAbs in real-time and at subcellular resolution in mice. We show that aPD-1 mAbs
effectively bind PD-1+ tumor-infiltrating CD8+ T cells at early time-points after administration. However, this engagement is
transient, as aPD-1 mAbs are captured within minutes from the T cell surface by PD-1– tumor-associated macrophages.
We further show that macrophage accrual of aPD-1 mAbs depends both on the drug's Fc domain glycan and on Fcγreceptors (FcγRs) expressed by host myeloid cells, and extend these findings to the human setting. Finally, we
demonstrate that in vivo blockade of FcγRs prior to aPD-1 mAb administration substantially prolongs aPD-1 mAb binding
to tumor-infiltrating CD8+ T cells and enhances immunotherapy-induced tumor regression in mice. These investigations
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yield new insight into aPD-1 target engagement in vivo and identify specific Fc : FcγR interactions that can be modulated
to improve checkpoint blockade therapy.

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 and Ola Winqvist1
1Karolinska Institutet, Stockholm, 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, 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.67. Immuno-reprograming of the Tumor Microenvironment using Synthetic Biotics
Kip West, Adam Fisher, Vincent Isabella, Katherine Walsh, Binh Ha, Mary Castillo, Ashley Knight, Yves Millet, Paul Miller
and Jose Lora
Synlogic, Cambridge, MA
The immunosuppressive milieu found within the tumor microenvironment has long been understood to be a key driver of
tumor initiation and progression. More recently it has been appreciated that metabolites derived from biosynthetic
pathways such as the tryptophan and adenosine pathways are major components in forming this immune privileged
environment within the tumor. At Synlogic we are using synthetic biology in combination with natural probiotics to develop
engineered bacteria or "Synthetic Biotics", which are programmed with exquisite precision to correct disease-causing
metabolic dysregulation. Here we present results showing the development of two engineered bacterial strains that have
been designed to consume either kynurenine or adenosine, two molecules known to play central roles in promoting tumor
immune tolerance. In in vitro biochemical assays, the adenosine-consuming strain or the kynurenine-consuming strain
were able to consume 180 and 80 uM adenosine or kynurenine respectively, within 2 hours. These levels of adenosine
and kynurenine are ~100-fold and 20-fold higher respectively than the adenosine or kynurenine levels found in cancer
patient tumors. For the kynurenine-consuming strain, this in vitro kynurenine consumption translated to in vivo activity
where in sub-cutaneous CT26 tumor-bearing mice, the administration of this strain led to significant decreases in tumor
kynurenine levels. Taken together these results demonstrate our ability to generate engineered bacteria that show
significant in vitro and in vivo metabolic activity and support the further development of these synthetic biotics as potential
immune-oncology therapies able to modulate the tumor microenvironment.
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W.68. Anti-PD1 Therapy Effects on T Cell Repertoire and Functions in Patients with NSCLC Cancer: A Preliminary
Study to Identify Biomarkers Of Efficacy
Raffaele De Palma
Second University of Naples, Napoli, Italy
Background: Immune responses protect against tumors. Conventional chemotherapy may treat cancer but its efficacy is
compromised by tumor relapse. Chemotherapy "per se" have immunostimulatory effects and sustain an antitumor T cell
response. Anti-PD1 antibodies are used in clinics to boost immune responses blocking of an inhibitor receptor on T cells.
We evaluated the T cell repertoire and cytokines in eight NSCLC patients who underwent anti-PD1 therapy after
chemotherapy.
Methods: We used PBMC to study T cell repertoire by "Spectratyping" a PCR based technique, and production of γ- IFN,
IL-2, IL-4, IL-12, IL-13 and IL-17 by Quantitative PCR. Presence of cytokine message was then confirmed measuring the
protein in the sera. Each patient was studied at the end of chemotherapy and after each anti-PD1 shot.
Results: We found that chemotherapy shaped a specific T cell repertoire in these patients, expanding several T cell
clonotypes that were maintained by anti-PD1 administration undergoing a long-lasting expansion. Of note, a prolonged
effect in term of clinical outcome was paired by a consolidated production of IL-12 and γ-IFN.
Conclusions: These data show that chemotherapy reshapes a T cell repertoire involved in antitumor response and the
functional profile of these cells marked a prolonged efficient anti-tumor T cell response. Although preliminary, these results
help to understand how monitor the patients undergoing therapy with anti immune-checkpoints. This is of critical
importance due to the need to identify biomarkers and monitoring tools to optimize the use of these drugs, considering the
high costs of these therapies.

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 and Daniel Smrz
University Hospital in Motol, Prague, Czech 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.

W.70. Immune Checkpoint Blockade Recovers the Functionality of Tumor-Infiltrating T cells in Hepatocellular
Carcinoma
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Jaap Kwekkeboom1, Guoying Zhou1, Dave Sprengers1, Patrick Boor1, Michail Doukas1, Hannah Schutz1, Shanta
Mancham1, Wojciech Polak1, Jeroen de Jonge1, Marcia Gaspersz1, Alexander Pedroza-Gonzalez1, Haidong Dong2, Kris
Thielemans3, Qiuwei Pan1, Jan IJzermans1 and Marco Bruno1
1Erasmus MC- University Medical Center, Rotterdam, Netherlands, 2Mayo Clinic, Rochester, MN, 3Vrije Universiteit,

Brussels, Belgium
Targeting immune checkpoint co-inhibitory pathways is a promising novel therapeutic approach for several types of
cancer. Therefore, we aimed to determine which co-inhibitory pathways can be targeted to enhance the functionality of
intra-tumoral T cells in hepatocellular carcinoma (HCC).
We measured the expression of co-inhibitory receptors and ligands on leukocytes isolated from paired tumors, tumor-free
liver tissues (TFL), and peripheral blood of HCC patients, and studied the effects of blocking co-inhibitory pathways on
functional responses of CD4+ and CD8+ tumor-infiltrating lymphocytes (TIL) in ex vivo assays.
Expression of PD-1, TIM-3, LAG-3 and CTLA-4 on CD8+ T cells and/or CD4+Foxp3- T helper cells was significantly higher
in tumors than in TFL or blood. Dendritic cells, monocytes and B cells in tumors expressed their ligands. Using MHC class
I multimers loaded with immunogenic Glypican-3 or MAGE-C2 peptides, we found that PD-1, TIM-3 and LAG-3
expressions were selectively increased on tumor-associated antigen-specific CD8+ TIL. Compared to the TIL without coinhibitory receptor expression, CD8+ and CD4+ TIL expressing those co-inhibitory receptors displayed a more activated
status but similar or decreased granzyme B expression and effector cytokine production. Blocking PD-L1, TIM-3 or LAG-3
with neutralizing antibodies enhanced proliferative and cytokine responses of CD8+ and CD4+ TIL to polyclonal CD3/D28stimulation as well as to Glypican-3 or MAGE-C2 presented by mRNA-transfected autologous antigen-presenting cells.
Importantly, combining PD-L1 blockade with TIM-3, LAG-3 or CTLA-4 blockade further enhanced ex vivo TIL responses.
Conclusions: PD-1, TIM-3 and LAG-3 may be promising immunotherapeutic targets for the most prevalent primary liver
cancer.

W.71. Typhim Vi anti-Polyssacharide Antibody For Primary Response in Hematological Malignancy
Silvia Sanchez-Ramon, C Benavente, R Martínez, C Pérez, A Peña, A Rodríguez de la Peña, K Llano Hernández, E
Rodríguez-Frías, Kissy Guevara, C Orte Cano and Juliana Ochoa-Grullón
Hospital Clínico San Carlos, Madrid, Spain
Introduction
Infectious complications in hematological malignancy (HM) patients are the major cause of morbi-mortality. Antibody (Ab)
response to protein and polysaccharide immunizations at early stages may have an important value for predicting patients
prone to infections.
Objectives
To assess specific antibody response to polysaccharide and protein vaccine and the potential role of Typhim Vi in HM.
Methods
Observational study of the specific Ab response to polysaccharide and protein vaccine in a group of patients with recurrent
infections and HM. All patients were immunized with PPV (Pneumo23), Salmonella Typhi (Typhim Vi) and Tetanus Toxoid
(Diftavax) of Sanofi Pasteur MSD. Blood was drawn after 4 weeks post vaccination. Specific Ab concentrations in
response to PPV,Typhim Vi and Diftavax were measured by ELISA (Binding Site, UK), defining 3-fold increase as normal
response.
Results
Twenty-eight patients were studied (mean age 63Ã‚Â±13; 21 women).
All patients underwent clinical and immunological examination and were classified as either: Ã‚Â Advanced stages (CLL n
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= 5, HL n= 1, NHL n=13) and early stages (MGUS; n=9). Twenty-one (75%) and 15 (53%) patients had protective antiPCP and anti-TT baseline levels, respectively (12 presented both); while onlyÃ‚Â 2 (7%) had anti-Typhim baseline
antibodies. Nine patients (32%) responded to Typhim, 5 on the MGUS group, with one patients responding to all three
vaccines. High discrepancy was observed in the three responses, suggesting the role of primary and secondary
responses.
Conclusion
Anti-Typhim responses may add value to the immunological assessment of HM patients, in whom primary responses might
better predict susceptibility to recurrent bacterial infections.

W.72. Role of Circulating CD4+ CXCR5+ T Cells in Chronic Lymphocytic Leukemia
Xun Wu1, Christine Zhang1, Spencer Gibson1, James Johnston2 and Aaron Marshall1
1University of Manitoba, Winnipeg, Canada, 2Research Institute in Oncology and Hematology, Winnipeg, Canada

Immune cell dysfunction is one of the key features of the B cell malignancy Chronic Lymphocytic Leukemia (CLL) relevant
to poor clinical outcomes including leukemia progression, recurrent severe infections and second malignancies. CD4+
CXCR5+ T cells in peripheral blood, known as circulating follicular helper T cells (cTfh), have specialized functional
properties including ability to migrate into B cell zones and promote B cell activation. However, little is known about how
cTfh impact on the pathogenesis and progression of CLL. Here we examine the phenotype, activation status, clinical
relevance and potential function of cTfh cell subsets in CLL patients. Preliminary flow cytometry data demonstrate that the
percentage of cTfh cells is significantly increased in CLL patients compared to healthy age matched controls. The
percentage of cTfh cells is significantly higher in CLL patients with poor prognostic markers compared to patients with
markers of indolent disease. Furthermore, CLL patient cTfh exhibited different composition of Tfh1, Tfh2 and Th17 subsets
and showed higher expression of activation markers compared to healthy controls. Our data suggest that specific cTfh
subsets are activated and expanded in CLL patients with more progressive disease. In the future, we will correlate the Tfh
subset phenotype to long term clinical outcomes and investigate lymphoid tissue Tfh in CLL patients. We will also
investigate the function of cTfh including cytokine and chemokine profiles as well as their migration capacity. Potentially,
detailed Tfh subset profiles could serve as useful biomarker to evaluate the progression of CLL.

W.74. Immunotherapy Target Evaluation for Myeloid Diseases
Paresh Vishwasrao, Gongbo Li, Bin Yu, Justin Boucher and Marco Davila
Moffitt Cancer Center, Tampa, FL
Current therapies for myeloid diseases have only modest success and the vast majority of patients will ultimately die.
Clearly, novel therapies are warranted and adoptive immunotherapies represent an exciting and promising cancer therapy.
The success of antibody-mediated therapy targeting immune checkpoint underscores the therapeutic potential of
counteracting immune inhibition and T cell exhaustion. Other alternative immunotherapies consist of bispecific T cell
engagers (BiTEs), which have had some success for leukemia. A major advance for adoptive T cell therapy is the chimeric
antigen receptor (CAR), which is a single chain variable fragment (scFv) fused to the signal domains of a T cell receptor.
CAR-T cell therapy has significant potential as a cancer therapy because T cells can expand in numbers to eradicate large
volume disease, traffic throughout the body, and provide patients with long-lived tumor immunity. In particular, clinical
success with CART19 has generated high complete response rates in patients with B-cell acute lymphoblastic leukemia
(B-ALL).
Currently, CAR T cells are being developed against CD33, CD123, CD44v6, as well as other antigens. Early pre-clinical
work suggests that CAR-T cell directed towards CD33 and CD123 are effective, but unfortunately also kill normal myeloid
and/or hematopoietic stem cells. Considering the extensive B cell aplasia reported with CD19-targeted CAR T cells, a
similar off-tumor, on-target toxicity for myeloid malignancies could result in bone marrow failure and/or death. Therefore,
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we have decided to compare the co-expression of various tumor markers on AML to identify candidates for multi-antigen
targeting. CAR-T cells with a combination of either of these markers would prove effective targeting against leukemic stem
cells leaving normal stem cells unharmed.

W.75. Alloresponse to anti-leukemia (CLL): reassessing the role of CD4+ T cells
E. Azucena González-Navarro1, Jordi Coll2, Carles Serra1, Elias Campo1 and Manel Juan1
1Hospital Clínic Barcelona, Barcelona, Spain, 2IES Europa, Barcelona, 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.

W.76. Functional Dynamics of Regulatory T Cells in Oral Squamous Cell Carcinoma
Sadhna Aggarwal, Satya N Das and Suresh C Sharma
All India Institute of Medical Sciences, New Delhi, India
Oral squamous cell carcinoma (OSCC) is one of the major cancers affecting in Asian countries. The main causative factor
has been tobacco habit. It has been reported that immune dysfunction in these patients is one of the major factors for
tumor growth and dissemination that affects disease-free survival of the patients. We assessed the phenotypic and
functional characteristics of Regulatory T (Treg) CD4+CD25+FoxP3+subsets in patients with OSCC by multicoloured flow
cytometry. The effects of garcinol mediated, MACS-purified Tregs inhibition on growth of cell lines was also studied. An
increased frequency of CD4+CD25+, CD4+FoxP3+, CD8+FoxP3+ and CD4+CD25+FoxP3+ was observed in the peripheral
circulation of OSCC patients that positively correlated with clinicopathological features. The increased frequency of
CD4+CD8+CD25+FoxP3+, CTLA-4+, GITR+, NrP1+, HLA-DR+, CD127+, Tbet+ and granzyme B+ (GzmB) Tregs alsoshowed
a significantly higher prevalence in OSCC patients. Functionally CD4+FoxP3+ Tregs showed skewed expression of IL-2, IL10 and IL-35 in patients as compared with the normal controls. Further, enhanced expression of CCR5 and CCR7 on
Tregs with up regulation of their ligands (CCL5, CCL19 and CCL21) in tumor cells indicates efficient recruitment and
trafficking of Tregs to the tumor site. Additionally, garcinol treatment significantly (P < 0.001) inhibited the growth of OSCC
cells with a concomitant induction of apoptosis, cell cycle arrest and anti-angiogenesis. It appears that garcinol
concurrently prevents many tumour-promoting effects Treg. Hence, modulation of functional dynamics of selective
Treg subsets may be useful in enhancing anti tumor immunity and developing immunotherapeutic strategies for patients
with oral squamous cell carcinoma.

Inflammatory bowel diseases
W.17. Microbial Metabolites Regulate Human T Cell Responses
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Yu-Ling Chang1, Maura Rossetti1, Hera Vlamakis2, David Casero1, Gemalene Sunga1, Nicholas Harre1, Shelley Miller1,
Romney Humphries1, Thaddeus Stappenbeck3, Kenneth Simpson5, R. Balfour Sartor6, Gary Wu7, James Lewis7, Frederic
Bushman7, Dermot McGovern8, Nita Salzman9, James Borneman10, Ramnik Xavier2, Curtis Huttenhower2 and Jonathan
Braun1
1University of California-Los Angeles, Los Angeles, CA, 2The Broad Institute of MIT and Harvard, Cambridge, MA,
3Washington University, St. Louis, MO, 5Cornell University, Ithaca, NY, 6University of North Carolina at Chapel Hill, Chapel

Hill, NC, 7University of Pennsylvania, Philadelphia, PA, 8Cedars-Sinai Medical Center, Los Angeles, CA, 9Medical College
of Wisconsin, Milwaukee, WI, 10University of California-Riverside, Riverside, CA
Microbial metabolites have strong potential to influence host immune responses. To advance the understanding of
microbial functions on T cell responses, we screened a list of predicted differential abundant microbial metabolites in CD.
Among 139 screened metabolites, we found 15 bioactive metabolites regulating CD4+ T cells through different actions,
reflecting both proven and novel effects on human CD4+ T cells. We discovered twelve novel metabolites regulating T cell
cytokine profiles with categorized actions, including pan-inhibition, pan-enhancement, and selective effects on cytokine
productions. One novel microbe-derived molecule, ascorbate, selectively induced the apoptosis of activated human CD4+
T cells via modulating energy metabolism. Our findings demonstrate that microbial products can function as a metabolic
modulator to influence host CD4+ T cell responses and this can be one novel microbial factors to influence CD
progression.

W.18. Therapeutic Potential of Recombinant Wuchereria bancrofti L2 (rWbL2) in the Treatment of DSS-induced
Chronic Ulcerative Colitis
Namdev Togre1, Priyanka Bhoj1, Vishal Khatri2, Aditya Tarnekar1, MVR Reddy1 and Kaylan Goswami1
1Mahatma Gandhi Institute of Medical Sciences, Wardha, Maharashtra, India, 2University of Illinois, Rockford, IL,

Current research advances for therapeutic interventions against inflammatory diseases including ulcerative colitis shows
the use of helminths and their molecules. Hence, in present study, we investigated the anti-inflammatory and therapeutic
effect of Wuchereria bancrofti L2 against dextran sulfate sodium (DSS)-induced chronic colitis in BALB/c mice.
Mice were administered with four cycles of DSS (4%) with one week interval after each cycle for the induction of chronic
colitis. Mice were treated intraperitoneally with four consecutive doses of rWbL2 (25 μg in 200 μl PBS) starting from the
21st day of colitis induction. The body weight and disease activity index of mice were monitored daily. At the end of the
experiment, colons were harvested for macroscopic and microscopic examination and also for the assessment of
myeloperoxidase activity. The relative mRNA expression of the cytokines in the splenocytes was analyzed by real-time
polymerase chain reaction.

The mice treated with rWbL2 ameliorated the disease severity measured in terms of disease parameters viz., disease
activity index (p≤0.05), colon length (p≤0.005) and degree of mucosal edema (p≤0.005). Histopathological analysis
revealed significantly improved macroscopic and microscopic and decreased myeloperoxidase activity, which correlated
with the significant (p
In conclusion, above findings provide valid proof for exploring rWbL2 as a therapeutic candidate against ulcerative colitis.

W.19. IL-7 Pathway Controls Human T Cell Homing to the Gut and Culminates in Inflammatory Bowel Disease
Mucosa
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Lyssia Belarif, Bernard Vanhove and Nicolas Poirier
U1064, 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 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.

W.20. A Novel CD177+ Population of FOXP3+ Regulatory T Cells in the Intestinal Mucosa is Decreased in
Inflammatory Bowel Disease
James Lord and Donna Shows
Benaroya Research Institute, Seattle, WA
Background: CD177, the receptor for platelet endothelial cell adhesion molecule (PECAM-1, CD31), is expressed on
neutrophils, but is not known to be on lymphocytes. We found CD177 mRNA selectively expressed by CD25+, CD127regulatory T cells (Tregs) from human colon lamina propria lymphocytes (LPL).
Methods: LPL from colonoscopic biopsies of 24 patient with or 9 without inflammatory bowel disease (IBD) were evaluated
by flow cytometry. A pilot comparison of the whole genome mRNA expression of CD177+ and CD177- Tregs from the
surgically resected colon of a single ulcerative colitis (UC) patient was performed.
Results: High levels of surface CD177 was expressed by up to 60% (mean 18%) of FOXP3+, Helios+, but not Helios-, LPL
Tregs. The fraction of FOXP3+, Helios+ LPL Tregs expressing CD177 was smaller in LPL from patients with than without
IBD.Â However, because there were more Tregs overall in IBD LPL, the total number of CD177+ Tregs was no lower in
IBD biopsies. CD177+ Tregs had a gene expression profile similar to that of CD177- Tregs from the colon of a UC patient,
except for a subset of genes up-regulated in the CD177+ population, including chemokines (specifically CXCR2 ligands),
cytokines, cell surface receptors, and matrix proteins, suggesting a unique function for this population in mucosal
immunity.
Conclusions: CD177+ Tregs represent a novel subpopulation of FOXP3+, Helios+ Tregs in the intestinal mucosa that is
relatively under-represented in IBD, and may have a novel gene expression profile.

W.21. Induction of Human Regulatory T Cells by a Parasite-Derived TGF-β Mimic
Laura Cook1, Brett de Bie1, Qing Huang1, May Wong1, Jana Gillies1, Danielle Smyth2, Rick Maizels2 and Megan Levings1
1University of British Columbia, Vancouver, Canada, 2University of Glasgow, Glasgow, United Kingdom

Immune homeostasis in the intestine is tightly controlled by FOXP3+ regulatory T cells (Tregs); loss of Treg-mediated
control is linked to inflammatory bowel disease (IBD). As a mechanism of immune evasion, some intestinal parasites can
strengthen Treg activity, indicating that parasite-derived products could be harnessed and used as immunotherapy for IBD.
It has been previously demonstrated that Heligmosomoides polygyrus, a natural murine parasite, secretes a molecule
which mimics the ability of mammalian TGF-β to induce FOXP3 expression in CD4+ T-cells. To determine whether this
molecule (TGM), promotes the development of human FOXP3+ Tregs, naïve CD45RA+CD4+CD25– T cells were
stimulated with anti-CD3/CD28 mAbs in the presence of TGM or TGF-β. We found TGM efficiently induced FOXP3
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expression (>50%) in naïve CD4+ T-cells, and caused loss of methylation at the Treg-specific demethylated region (TSDR)
of FOXP3 to a greater extent than TGF-β, indicative of stable lineage differentiation. We performed the same experiments
with sorted ex vivo human Th1, Th2 and Th17 cells and, surprisingly, found that TGM (and to a lesser extent TGF-β)
promoted the conversion of Th1 and Th17, but not Th2 cells, into FOXP3+ cells which acquired regulatory function and lost
methylation at the TSDR. TGM also induced IL-10 production and stabilised the phenotype of CD25+CD127– Tregs in
vitro. These data indicate that TGM could potentially be used to generate Tregs to treat IBD, and via its ability to convert
Th1 and Th17 cells into regulatory cells, may have a unique capacity to reverse harmful pro-inflammatory effects of these
cells.

W.22. IRGM1 Expression in Neutrophils Protects Mice from DSS-induced colitis
Rui Li1 and Hongwei Xu2
1University of Pennsylvania, Philadelphia, PA, 2Harbin Medical University, Harbin, China (People's Republic)

Autophagy related gene IRGM1 has been linked to Crohn's disease by genome-wide association studies. Deletion
polymorphism upstream of IRGM1 was associated with the down-regulation of IRGM1 expression in patients with Crohn's
disease. However, it is still largely unknown how IRGM1 may contribute to Crohn's disease progression. Growing evidence
have suggested that neutrophils are actively involved in Crohn's disease activities. Autophagy is important for the function
of neutrophil. Here, we investigated the potential role of IRGM1 mediated neutrophil autophagy in inflammatory bowel
disease using DSS-induced colitis mice model. We showed that IRGM1 was strongly upregulated in the tissue infiltrated
neutrophils after DSS administration. In addition, IRGM1 knock-out (KO) mice developed more severe disease phenotype
as indicated by both greater body weight loss and tissue damage. More importantly, the injection of IRGM1 KO neutrophils
to the neutrophil deficient mice copied the phenotype of IRGM1 pan KO mice indicating the important role of neutrophil
IRGM1 during disease progression. Furthermore, we demonstrated both in vitro and in vivo that IRGM1 deficient
neutrophils showed a decrease of autophagy activity. These data together suggested that IRGM1 mediated neutrophil
autophagy maybe important for the pathogenesis of Crohn's diseases and provide a potential novel therapeutic target.

W.23. Involvement of MAIT cells in Crohn's disease
Ana Eduarda Carvalho, Leticia D'argenio Garcia, Claudia Concer Viero Nora, Fernando Seefelder Flaquer, Cristovão
Luis P Mangueira, Luiz Rizzo and Karina Carvalho
Hospital Israelita Albert Einstein, São Paulo, Brazil
Crohn's disease (CD) is a chronic inflammatory disease characterized as intestinal disorder in consequence of a
dysregulated response in mucosal immune system. Mucosal associated invariant T cells (MAIT), a population of T cells
expressing Va7.2, a semi-invariant T cell antigen receptor, abundant in gut mucosa, have antimicrobial activity and ability
to produce cytokines. Our study focus in the involvement of MAIT cells in CD. We analyzed mucosal tissue and peripheral
blood from healthy controls and CD patients in treatment with anti-TNF (biological therapy) or corticosteroids. We observed
an increase number of MAIT cells in mucosal tissue from CD patients, and increased numbers of MAIT cells
Va7.2+CD161+CD8+TBET+CD45RO+ in both CD groups compared to healthy controls and between biological and
corticosteroid groups. MAIT cells Va7.2+CD161+CD8+TBET+CD45RO- are increased in biological group compared with
corticoid or control group. Furthermore, we observed that MAIT cells has higher TNFalpha expression in biological and
corticosteroid groups when compared to healthy controls. Moreover, our data demonstrate that patients from biological
group who are in clinical activity have an increase numbers of MAITCD8+TBET+CD45RO+ cells compared to patients in
the same group but in clinical remission. Aditionally, our data indicate an increase number of MAIT cells with memory
phenotype, more responsive than those with CD45RO- phenotype. Furthermore, these cells are producing large amounts
of TNFalpha even in patients treated with anti-TNF inhibitors. So, we suggest that accumulation of MAIT cells in peripheral
blood and mucosal tissue of CD patients, associated with increased TNFalpha production, contributes to progression of
CD disease.
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W.24. E. coli OmpC-specific T cells clones from Crohn’s patients express diminished IL-10 and IL-2
James Lord1, Amiko Uchida2, Elisa Boden3, Donna Shows1 and Eddie James1
1Benaroya Research Institute, Seattle, WA, 2University of Washington, Seattle, WA, 3Virginia Mason, Seattle, WA

Background: Crohn's disease (CD) may be an inappropriate immune reaction to normally well-tolerated intestinal bacterial
antigens. Indeed, many CD patients possess abnormally high titers of antibodies specific for intestinal bacterial proteins,
such as the outer membrane porin C (OmpC) of E. coli.

W.25. Human Resident Intestinal Lamina Propria Cells Rapidly Upregulate Protein Translation and mTOR Pathway
Activity During the Induction of an Inflammatory Response
Jutta Schroeder-Braunstein, Judith Gras, Felix Lasitschka, Guido Wabnitz, Niels Halama, Antje Heidtmann Sabine
Wentrup, Mohammed Al-Saeedi, Thomas Giese and Stefan Meuer
University Hospital Heidelberg, Baden-Wurttemberg, Germany
Under steady-state conditions, human resident intestinal lamina propria (LP) leukocytes (LPL) exhibit low reactivity to
bacterial/nutritional antigens as present in the gut lumen and thereby contribute to local immune homeostasis. Under
adverse conditions, however, LPL rapidly acquire an activated phenotype characterized by the expression of inflammationassociated genes, and hence actively participate in the regulation of intestinal inflammation. Molecular mechanisms driving
the switch from a hyporesponsive to an inflammatory state in LPL are currently unkown.
Here, we addressed the regulation of protein translation during the induction of an inflammatory response in LP cells. For
this purpose, we employed a human intestinal organ culture model, in which an inflammatory response is elicited in LP
cells upon loss of the epithelial layer (LEL model). Using OPP Click-It technology, we observed that –in comparison to
epithelial cells or peripheral blood immune cells- global protein synthesis was low in LP cells under homeostatic conditions
and was rapidly upregulated during onset of inflammation, particularly in IgA+plasma cells and CD68+macrophages.
Upregulation of protein translation in macrophages but not plasma cells was partially dependent on mTOR activation. In
line with this observation, mTOR activation contributed to the inflammation-associated secretion of the chemokines
CCL2/CCL19/CCL22/CXCL1, which are known to be produced by macrophages.
In summary, upregulation of global protein translation and mTOR pathway activity represent early events during the
initiation of an inflammatory response in human resident LPL. By mediating chemokine secretion in LP cells they may
contribute to the recruitment of immune cells to inflamed mucosal sites.

W.26. Gut-localized PD-L1 Expression Using a Novel Dually-Derivitized Chitosan DNA carrier for Treatment of
Murine Chronic Colitis
Shauna Dauphinee, Jeremy Dupaul-Chicoine, Connor McCarthy, Natalie Tam, Eric Hsu, Anthony Cheung and Ghania
Chikh
enGene Inc., Montreal, Canada
Inflammatory bowel disease results from a loss of tolerance to commensal microbiota within the mucosal environment.
Immunoregulatory T cell costimulation by programmed death 1 (PD- 1) receptor and PD ligand 1 (PD-L1) can provide a
negative signal to inhibit T cell proliferation, mediate tolerance and prevent auto-inflammation. Therefore, we hypothesize
that modulation of PD-L1 levels in the gastrointestinal tract (GIT) provides a novel mechanism to control intestinal
tolerance. We have developed a novel dually-derivitized (DD) chitosan to package plasmid DNA into nanoparticles for
delivery to the GIT for treatment of mucosal disease, such as IBD. Codon optimized gene sequences of human full-length
PD-L1 or PD-L1-Fc were sub-cloned into an expression plasmid and formulated in DD-chitosan. In vitro potency of the PDL1 constructs was assessed by inhibition of T cell activation and a receptor binding assay. In vivo expression of PD-L1
mRNA was confirmed and disease outcome was evaluated in the T cell transfer model of colitis. Following transfer of
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CD4+CD25-CD45RBhi naïve T cells, significant effect on weight loss, survival and clinical signs was observed with mice
treated with PD-L1-PPs relative to controls. A significant increase in FOXP3 expression was observed in
CD4+CD25+FOXP3+ cells in PD-L1-PP treated mouse lymphoid tissues relative to controls. Our data suggest that local
expression of PD-L1 improves clinical manifestations of murine IBD. Our findings provide a strong foundation for exploring
the therapeutic effect of local delivery of T-cell inhibitory checkpoint proteins to treat IBD using the DD-chitosan-based
gene vector platform optimized for gut delivery of DNA.

W.27. Identification and Characterization of a Novel Association Between Dietary Potassium and Risk of Crohn's
Disease and Ulcerative Colitis
Amit Awasthi1, Sakshi Malik1 and Hamed Khalili3
1Translational Health Science & Technology Institute, Faridabad, India, 2Massachusetts General Hospital and Harvard

Medical School, Cambridge, MA
Crohn's disease (CD) and Ulcerative Colitis (UC) that constitute IBD are caused by imbalance between Th1 and Th17
immune cells, and Foxp3+ T-regulatory immune cells. However, in response to environmental and gut microbial triggers, T
cell immune balance is disrupted which lead to inflammation in IBD.
It is shown that salt (sodium) can alter the balance between pathogenic Th17 and Treg cells. We identified that
extracellular potassium induces the generation of Foxp3+ Tregs in human by enhancing TGF-β1-signaling. We found that
extracellular potassium activates Smad 2 and 3 while suppresses Smad7 and SGK1 in human T cells. We found that
extracellular potassium not only induces Foxp3 expression in human T cells but also inhibited generation of human Th1
and Th17 cells.
We translated these findings in a prospective cohort of nearly 170,000 US women who had been followed up for over 20
years. Among a total of 194,711 women over a follow-up of 3,220,247 person-years, we documented 273 cases of CD and
335 cases of UC. Dietary intake of potassium (Ptrend = 0.005) but not sodium (Ptrend = 0.44) was inversely associated
with risk of CD. Although, both dietary potassium and sodium were not significantly associated with risk of UC, there was a
suggestion of an inverse association with dietary potassium (Ptrend = 0.08). The association of potassium with risk of CD
and UC appeared to be modified by loci involved in the TH17 pathway that have previously been associated with
susceptibility to CD, particularly SNP rs7657746 (IL21). Dietary potassium is inversely associated with risk of CD
potentially by regulating immune tolerance through its effect on Tregs and Th17 pathway.

W.28. Evaluation of Novel Antisense Oligonucleotides Targeting RORγt for Treatment of Chronic Inflammatory
Diseases
Ksenija Schirduan
Secarna Pharmaceuticals GmbH, Martinsried, Bavaria, Germany
T helper cells are comprised of several closely related T cell populations that play an important role in every immune
response. Our work focuses on T helper cell lineage, Th17 that in characterized by production of a key cytokine, IL17 and
is highly involved in chronic inflammation. The differentiation, survival and function of this population is dependent on a
RORγt, a member of retinoid-related orphan receptor (ROR) family. Therefore, RORγt is an attractive target for Th17mediated autoimmune diseases.
The difficulty in targeting RORγt relies in its high similarity to another ROR member, RORγ. RORγ and RORγt transcripts
are identical except for the initial 150 bases of the 5’ region. Beside this difference the residual sequences, including DNA-
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and ligand-binding domains are identical. The expression of RORγt is restricted to the cells of the immune system while
RORγ shows highest expression in the liver and kidney. Additionally, these factors regulate expression of different target
genes. RORγt drives Th17 lineage commitment and function while RORγ regulates blood sugar and triglyceride
metabolism in the liver.
We designed and selected effective RORγt-specific LNATM-Gapmer antisense oligonucleotides. Our targeting approach is
highly RORγt specific and advantageous to small molecule inhibitors that target ligand binding domains of both RORγ and
RORγt. In vitro data in primary human Th17 cells as well as in vivo data in different mouse IBD models show efficacy of
antisense oligonucleotides after unassisted delivery. Our data provide first evidence for targeting of RORgt without safety
issues of co-targeting of other ROR family members.

W.29. Increased T-Cell Activation and Differentiation in Patients with Alcohol Use Disorder
Paola Zuluaga, Arantza Sanvisens, Daniel Fuster, Aina Teniente, Eva Martínez-Cáceres, Jordi Tor and Roberto Muga
Hospital Germans Trias i Pujol, Universitat Autonoma De Barcelona, Badalona, Spain
Chronic alcohol consumption promotes the activation and differentiation of T-cells. These effects have been associated
with increased apoptosis, reduced ability to recognize new antigens, and risk of autoimmunity. We aimed to analyze the
profiles of CD4 and CD8 T-cell activation and differentiation in patients with alcohol use disorder (AUD).
Patients and Methods: cross-sectional study in patients seeking detoxification. Blood samples for immunophenotyping
(FACSCalibur, BD Biosciences) were obtained the first day of admission. CD4 and CD8 T-cells subpopulations were
studied using combinations of monoclonal antibodies for activation (anti-HLADR V500 and anti-CD38 APC) and
differentiation (anti-CD45RA PECy7 and anti-CCR7 PE). Patients under immunosuppressive therapy and/or HIV infection
were excluded. We analyzed 50 healthy blood donors as controls.
Results: 79 patients were included (81% M); median age was 50 years [IQR:45-56 yrs] and, alcohol consumption was
150g/d [IQR:100-200]. With respect to controls, patients had higher expression of CD4+CD38-HLADR+ and
CD4+CD38+HLADR+ activation phenotypes (p < 0.05) and higher expression of all CD8+ activation profiles (p < 0.001).
Regarding T-cell differentiation, patients showed lower proportions of naïve CD4+ T-cells (CCR7+CD45RA+) (32±25% vs.
41± 14%, p) and naïve CD8+ T-cells (22±15% vs. 39±17%, p < 0.001). The percentage of Central Memory
(CCR7+CD45RA-) and Effector Memory (CCR7-CD45RA-) of CD4+ and CD8+ T-cells were increased in patients than in
controls (p < 0.05).
Conclusions: an increased expression of T-cell activation and differentiation is observed in patients with alcohol use
disorder. These findings could help to identify mechanisms of both immunodeficiency and/or inflammation in this
population.

Innate immunity
T.59. The Role of CD160 Receptor on NKT Cells in Acute Hepatitis
Gayoung Park, Tae-Jin Kim and Kyung-Mi Lee
Korea University, Seoul, Republic of Korea
Natural killer T (NKT) cells play an important role in both innate and adaptive immunity. CD160, a
glycosylphosphatidylinositol-anchored Immunoglobulin (Ig) domain protein that binds to HVEM (herpes virus entry
mediator), is expressed on T cells and NKT cells. Although the inhibitory role of CD160 in antigen-specific CD8+ T cells is
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well documented in conditions of chronic antigen exposure, the role of CD160 in NKT cells have not been clearly
understood. Therefore, we investigated the role of CD160 in NKT cells isolated from WT and CD160-deficient mice.
Although CD160-/- mice showed no apparent developmental defects, they were more susceptible to Concanavalin A (Con
A)-induced hepatitis than WT mice in vivo. While WT mice recovered from acute hepatitis, all CD160-/- mice died within 24
hours following Con A challenges. Serum AST and ALT levels were increased along with increased IL-4, IL-6, IFN-γ and
TNF-α. Furthermore, NKT cells harvested from the liver of CD160-/- mice showed significantly higher levels of IFN-γ, TNFα, and IL-4 upon in vitro challenges of α-Galactosylceramide (α-GalCer) or Concanavalin A (Con A) than those from WT
mice. These results demonstrate that CD160 plays a critical role in the resolution of acute hepatitis and liver damage, and
dysregulation of CD160 receptor signaling in NKT cells resulted in liver injury and death associated with uncontrolled
cytokine responses in NKT cells. Therefore, we conclude that CD160 is a negative regulator of NKT cells.

T.60. Autoimmune-associated CLEC16A modulates inflammasome activity in human macrophages
Vera Chan, Michelle WM Li and Chak Sing Lau
The University of Hong Kong, Hong Kong, Hong Kong
C-type lectin domain family 16 member A (CLEC16A) is genetically-associated with a spectrum of autoimmune diseases
including type I diabetes, multiple sclerosis and systemic lupus erythematosus (SLE). Functional characterization studies
of Drosophila and mammalian CLEC16A homologues revealed their regulatory roles in different aspects of autophagy.
Recent research advances in autophagy reveal its cross-regulatory relationship with inflammasome and have prompted us
to evaluate the role of CLEC16A in inflammasome induction. The functional role of CLEC16A in inflammasome pathway
was investigated using human monocyte-derived macrophages. Specific siRNAs targeting CLEC16A in macrophages
resulted in a reduction in IL-1β secretion upon lipopolysaccharides stimulation with nigericin or poly(dA-dT), indicating that
CLEC16 could modulate NLRP3 and AIM2 inflammasomes activity. Expression analyses showed that the inhibition of
CLEC16A had minimal impact on mRNA levels of NLRP3, adaptor protein apoptosis-associated speck-like protein
containing a caspase activation and recruitment domain (ASC), interleukin-1 converting enzyme caspase-1 and the
precursor pro-IL-1β, suggesting CLEC16A may act indirectly on the NLRP3 inflammasome pathway. Macrophages derived
from SLE patients exhibited higher CLELC16A mRNA expression when compared with healthy controls. Interestingly, SLE
macrophages produced more IL-1β upon NLRP3 as well as AIM2 inflammasomes activation. Taken together, CLEC16A
may indirectly modulate inflammasome activity and affect IL-1β production in SLE macrophages. The mechanism involved
is currently under further investigation.

T.61. Hematoma-Infiltrating Macrophages Transition from Inflammatory to Reparative Programs in Intracerebral
Hemorrhage Patients
Michael Askenase1, Brittany Goods2, Arthur Steinschneider1, Margaret Landreneau1, Hannah Beatty3, Khadir Raddassi1,
David Hafler1, J. Christopher Love2 and Lauren Sansing1
1Yale University, New Haven, CT, 2Koch Institute for Integrative Cancer Research at MIT, Cambridge, MA, 3University of

Connecticut, Storrs, CT
Intracerebral hemorrhage (ICH) is a devastating form of acute stroke accounting for greater than half of stroke-related
deaths. Circulating leukocytes are rapidly recruited to the hemorrhage; however, their role in disease progression and
tissue repair in the brain are poorly understood. Findings from animal models have failed to translate into effective
therapies for ICH, emphasizing the importance of studying the disease in the patient population. To gain insight into the
inflammatory response in patient hematomas, we are utilizing mass cytometry, flow cytometry, and RNA-seq to
characterize hematoma-infiltrating leukocytes isolated from ICH patients over a five-day period, in conjunction with an
ongoing trial for surgical evacuation of ICH. We have found that the hematoma immune infiltrate is predominantly
composed of neutrophils and monocyte-derived macrophages, rather than CNS-resident microglia. We have observed that
hematoma macrophages acquire a distinct phenotype from peripheral blood monocytes, suggesting that their gene
expression is strongly influenced by local signals in the hematoma. Preliminary transcriptional analysis of hematoma
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macrophages 24-50 hours post-ICH has revealed an inflammatory profile characterized by increased expression of antigen
presentation, TLR signaling, glycolytic metabolism, and prostaglandin production pathways. Intriguingly, by 100 hours
post-ICH, macrophages downregulated these pathways and engaged a wound healing program characterized by TGFbeta signaling, fatty acid metabolism, and collagen deposition. These findings suggest that recruited macrophages may
contribute not only to initial inflammatory damage after ICH, but also to clearance of the hematoma and resolution of
inflammation, making them a potentially ideal target for therapeutic intervention.

T.62. Modulation of Monocyte Phenotype and Function by Regulatory T Cells
Abigail Dickinson1, Veerle Fleskens1, Jacquelin Meakin2, Steve Deharo2, David Tough2 and Leonie Taams1
1King's College London, London, United Kingdom, 2GlaxoSmithKline, Stevenage, 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)

T.63. Role of HSP70 in the Activation of the NLRP3 Inflammasome
Pierre Martine
Inserm u1231, Dijon, France
The inflammation is a key process in the general physiology of an organism, and one of the first to be involved in the
immune response. Its activity is mediated by molecular platforms called inflammasomes. The NLRP3 inflammasome is the
most studied and is involved in the maturation of caspase-1, a protease responsible for the secretion of Il-1β and Il-18. Its
regulation is tightly controlled via a wide variety of phenomenon and is a vital process to maintain the correct physiology of
an organism.

The goal of our study is to determine the effects of the protein HSP70 on the NLRP3 inflammasome. We have shown in
human Thp1 cells and in mice macrophages that a heat shock of 42°C during 1 hour leads to an increase in the HSP70
expression 1 hour after the treatment and decreases the activity of the NLRP3 inflammasome. An overexpression of
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HSP70 was shown to mimic the effect of the heat shock, whereas an inhibition of the expression of HSP70 (via siRNA or
knock-out mice) led to an increased activation of NLRP3.
A promising way to explain the activity of HSP70 is the ubiquitination state of the adaptator protein ASC.

W.77. Cellular Metabolic and Translational Constraints in Preterm Monocytes
Christina Michalski, Bernard Kan, Hilda Au, Dan Luciani, Colin Ross, Eric Jan and 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.

W.78. Expansion of Human Invariant NKT Cells Ex Vivo Augments Th2 Polarization and Anti-Tumor Cytotoxicity
Kelly Andrews1, Geoffrey Neale2, Katherine Verbist2, Paige Tedrick2, Kim E. Nichols2, Shalini Pereira3, Daniel E.
Geraghty4 and Asha B. Pillai1
1University of Miami, Miami, FL, 2St. Jude Children’s Research Hospital, Memphis, TN, 3Scisco Genetics Inc, Seattle, WA,
4Fred Hutchinson Cancer Research Center, Seattle, WA

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. AntiCD2/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 impact not
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only cancer immunotherapy but also could impact the field of auto-immunity, vaccine augmentation, and anti-infective
therapeutics.

W.79. Antiviral Activity of Double-stranded RNA-binding Protein PACT Against Influenza a Virus Mediated
Through Suppression of Viral RNA Polymerase
Chi Ping Chan, Chun-Kit Yuen, Sin-Yee Fung, Pak-Hin Hinson Cheung, Honglin Chen, Kin-Hang Kok and Dong-Yan Jin
The University of Hong Kong, Hong Kong, Hong Kong
Interplay between host innate immune responses and viral antagonism determines the effectiveness of viral replication and
pathogenicity. Influenza A virus (IAV) confronts host antiviral responses including type I interferon (IFN) production using
multiple viral proteins. PACT is a double-stranded RNA-binding protein implicated in host-IAV interaction. On one hand, its
activation of RIG-I-dependent type I IFN production is inhibited by viral non-structural protein NS1. On the other hand,
PACT is one of cellular proteins identified to interact with IAV RNA polymerase subunit PA. Exactly how PACT exerts its
antiviral activity during IAV infection remains to be elucidated. In this study, we demonstrated mutual antagonism of PACT
and IAV polymerase. PACT activated RIG-I in the induction of IFN-β by IAV ribonucleoprotein complex. PACT-dependent
activation of IFN-β production was suppressed by IAV polymerase subunits PA, PB1 and PB2. PACT associated with PA,
PB1 and PB2. Compromising PACT in IAV-infected A549 cells resulted in the augmentation of viral RNA transcription and
replication as well as IFN-β production. Furthermore, viral RNA replication was boosted by knockdown of PACT in both
A549 cells and IFN-deficient Vero cells. Thus, the antiviral activity of PACT against IAV is mediated primarily through its
interaction with and inhibition of viral polymerase. Taken together, our findings reveal a new facet of host-IAV interaction in
which PACT and viral RNA polymerase antagonize each other to regulate viral replication and host antiviral response.
Supported by RGC (HKU1/CRF/11G, N-HKU712/12, T11-707/15-R, C7011-15R and ECS-27121515), HMRF (12111312,
14130862, HKM-15-M01 and 15140662) and S. K. Yee MRF(2011).

W.80. ILC2-expressed β2 Integrins Mediate Allergen Induced ILC2 Migration to the Lungs
Maya Karta and David Broide
University of California-San Diego, La Jolla, CA
Group 2 innate lymphoid cells (ILC2s) have been shown to expand in the airways during type 2 inflammation. However
whether the increase in ILC2 numbers is due to local proliferation or migration from the circulation remains controversial. In
this study, we demonstrate that following challenge with the fungal allergen Alternaria alternata, ILC2s in the lungs of bone
marrow transplanted mice are of donor origin and thus demonstrating that ILC2s can migrate to the lungs. In addition, we
show that irradiation of IL-7R-/- mice (which lack ILC2s) and subsequent transplantation of wildtype bone marrow results in
significant levels of ILC2s in the lungs, compared to naïve IL-7R-/- mice. We investigated the role of integrins in ILC2
migration as leukocytes primarily traffic from the circulation into the tissues utilizing β1 and β2 integrins. Our data suggests
that while ILC2s express both β1 and β2 integrins, the major contributors to ILC2 migration to the airways are β2 integrins
and more specifically αLβ2. In vivo administration of a β2 integrin blocking antibody significantly diminished ILC2 levels in
the lungs following Alternaria challenge. This was likely a direct effect of blocking the interaction between β2 integrins on
ILC2s and intercellular adhesion molecule-1 (ICAM-1) in the vasculature, as blocking of β2 integrins on sorted ILC2s
diminished adhesion to ICAM-1 in vitro. These findings suggest that during allergic inflammation, ILC2s traffic from the
circulation into the tissues using firm adhesions between ILC2 β2 integrins and vascular ICAM-1.

Organ transplantation
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T.86. Identification of the Donor-specific Regulatory T Cell Repertoire for Tracking in Human Transplant
Recipients
Thomas Savage1, Aleksander Obradovic1, Brittany Shonts1, Karl Berglund1, Susan Dewolf1, Saiping Lau1, Julien Zuber1,
Yufeng Shen1, Laurence Turka2 and Megan Sykes1
1Columbia University, New York, NY, 2Massachusetts General Hospital/ Harvard University, Charlestown, MA

We aimed to optimize the ability to identify and track donor alloantigen-specific Tregs in transplant recipients using a high
throughput TCR sequencing-based approach. On three healthy control samples, we looked for TCRb CDR3 sequences
identified in unstimulated FACS-sorted Tregs (CD4+CD25+CD127-) and CD4 “nonTregs” (CD4+CD25-)in several activated
T cell populations: 1) CFSElow CD4 cells from bulk CFSE-MLR; 2) FACS-sorted Tregs (CD4+CD25+CD127-) expanded by
culture with irradiated activated donor B cells; 3) FACS-sorted Tregs expanded by primary MLR in the presence of CTLA4Ig (Belatacept), and following donor restimulation in secondary MLR with Belatacept. Overlap between unstimulated
Tregs and CFSElow-MLR CD4 cells included 20 to 318 unique sequences; Tregs expanded with donor B cells included
1836 to 5139 unique sequences; primary Belatacept MLRs included 42,189 to 92,312 unique sequences; and secondary
Belatacept MLRs 18,513 to 25,357 unique sequences. The primary MLRs with Belatacept had similar TCRb repertoires to
the unstimulated Treg repertoire (top 100 sequences Jensen-Shannon Divergence [JSD] values: 0.05-0.13), suggesting
minimal enrichment for donor-specificity. JSD values comparing the other methods to each other and to the unstimulated
Treg repertoires showed greater divergence. The cumulative frequency of nonTregs was higher than that of Tregs in the
secondary Belatacept MLR sequences, suggesting the prominent induction of Tregs from nonTregs, whereas the reverse
was true in the Treg culture with donor B cells. These data indicate that activated donor B cells preferentially expand
natural donor-specific Tregs and that additional natural Treg sequences are identified by each of the methods evaluated.

T.87. Transient Antibody Targeting of CD45RC Induces Transplantion Tolerance and Potent Donor AntigenSpecific Regulatory T Cells
Ignacio Anegon1,2, Elodie Picarda1,2, Séverine Bézie1, Laetitia Boucault1, Elodie Autrusseau1,2, Stéphanie Kilens1,2,
Dimitri Meistermann1,2, Bernard Martinet1,2, Véronique Daguin1,2, Audrey Donnart3, Eric Charpentier2,3, Laurent David1,2
and Carole Guillonneau1,2
1INSERM UMR 1064-CRTI Nantes, France, 2Nantes University, Nantes, France, 3INSERM UMR 1087, Nantes, France,

Rat CD4+ and CD8+ CD45RClow/- have been described as Tregs whereas CD45RC+ are Th1 cells. We reasoned that
depletion of CD45RC+ cells with a MAb would eliminate T cell involved in graft rejection and spare Tregs. Transient
administration (10 or 20d) of an anti-rat CD45RC MAb in a rat cardiac allotransplantation model (2 different strain
combinations in both cases complete MHC mismatch) induced transplant tolerance (>83 % >120 d survival, n=9) whereas
isotype-treated controls rejected in + T cells in vitro and in vivo through intrinsic CD45RC+ signaling. In vivo anti-rat
CD45RC treatment increased the number of CD4+ and CD8+CD45RClow/- Tregs, potentiated their in vitro suppression,
modified their transcriptional signature and potentiated adoptive transfer of donor-specific tolerance to grafted recipients
vs. Tregs from controls. We also demonstrate that human CD45 isoforms are expressed differentially by Tregs. Human
CD4+ and CD8+Foxp3+ Tregs were both largely CD45RClow/- and CD45RA+RB+RO+. Anti-human CD45RC treatment
inhibited GVHD in immune-humanized NSG mice both, when CD45RC+ cells were depleted before and after in vivo PBMC
administration (n=4 in each group). Anti-human CD45RC MAb induced apoptosis of only human CD45RC+ T cells. In
conclusion, short-term anti-CD45RC MAb administration eliminates cells implicated in organ rejection and GVHD while
preserving CD4+ and CD8+ CD45RClow/- Tregs that become primed to donor alloantigens and is thus a potent novel
therapeutic candidate to favor transplantation tolerance in humans.

T.88. Ethnic and Gender Disparities in Organ Transplant Clinical Trials and Electronic Health Records
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Jieming Chen, Sanchita Bhattacharya, Marina Sirota, Minnie Sarwal and Atul Butte
University of California-San Francisco, San Francisco, CA
Understanding ethnic and gender disparities in solid organ transplantation has been previously shown to have social and
clinical implications. While general disparities at the national level have been mostly studied, it is not clear how
generalizable these broad observations are across other levels of the U.S. organ transplant community, particularly in
clinical trials, individual centers, and across states. Here, we investigate disparities by comparing gender and ethnic trends
from clinical trials and studies in the ImmPort database (https://immport.niaid.nih.gov/), with UCSF electronic health
records (EHR), and the U.S. national registry, hosted by the United Network for Organ Sharing (UNOS), for kidney living
donors (LDs) and recipients (RPs). We found that 70% of the UNOS kidney transplant LDs are of European ancestry,
compared to 43.4% in the UCSF EHR, and 87% LDs in ImmPort. We also observe discrepancies in gender and ethnic
trends across clinical-trial, national and center-specific data within the LD and RP populations, especially when we stratify
by the age of donation. Our analyses suggest that, while general trends at the national level are useful in painting a broad
scenario, they are not necessarily reflective of the kidney transplant populations in clinical trials and various centers. The
implications are two-fold: (1) inferences from the results of clinical trials might not be immediately applicable to all
transplant populations, which can vary in ethnic and gender composition; (2) strategies in LD and clinical trial recruitment
should incorporate and reflect local gender and ethnic shortfalls and disparities.

Other
F.93. True-Stain Monocyte Blocker™, An Effective Blocking Buffer to Eliminate Nonspecific Cyaninelike
Dyemediated Monocyte Binding
William Godfrey, Jeanne Elia, Jing Wang, Nan Jiang, John Ransom, Xifeng Yang and Craig Monell
Biolegend, Inc., San Diego, Ca
Cyanine dyes and their analogs are commonly used as acceptors in commercially available antibodytandem fluorophore
conjugates. However, it has been confirmed that the dyes have a tendency to bind monocytes or macrophages
nonspecifically, which limits the ability to do multicolor flow cytometric analysis for lower density antigens. We are
introducing TrueStain Monocyte Blocker™ buffer which eliminates this nonspecific binding. This reagent blocks nonspecific
binding of Cyanine dyes (PE/Cy7, PE/Cy5, PercpCy5.5, APC/Cy7, APC/Fire™ 750, PE/Dazzle™ 594) to monocytes and
macrophages. It does not affect binding of e.g., CD64, CD14 and other tested antibodies. Multiple Cyanine dyes can be
blocked at once and stability data shows no decrease in signal intensity compared to the conjugate alone. In addition the
reagent has no impact on cell viability. Mock sorting experiments were performed with PBMC to determine if the TrueStain
Monocyte Blocker™buffer shows inhibitory or enhanced function on inflammatory cytokine/chemokine production. Our
data indicates minimal to no effect above conjugated antibody for IL6, IL8, IL10 and MCP1 production. We also tested
TrueStain Monocyte Blocker™ buffer for its ability to affect PBMC proliferation in response to antiCD3/ antiCD28
stimulation. We observed minimal to no effect on proliferation by measuring BrdU incorporation.

W.53. The Immunomodulatory Role of Exosomes Derived from Naïve and Primed Mesenchymal Stem Cells
Holly Wobma, Mariko Kanai and Gordana Vunjak-Novakovic
Columbia University, New York, NY
Mesenchymal stromal cells (MSCs) are under investigation for treating a wide range of immune disorders due to their
immunomodulatory capacity. Although intracellular factors like indoleamine-2,3-dioxygenase have been implicated as
important, secreted factors, including exosomes, may also play a major role. Curiously, while MSCs are not very
immunosuppressive at baseline, as they have not been “primed” towards a suppressive phenotype, exosomes from the
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supernatant of these naïve MSCs still show therapeutic efficacy. Continuing our previous work on how MSC priming
influences their therapeutic efficacy, we sought to extend this exploration to their exosomes. We used a polymer method to
isolate exosomes from the supernatant of unprimed MSCs or those primed with 48-hours of combined hypoxia/IFN-γ
stimulation. There were consistently 2-4x more exosomes secreted from primed MSCs. We labeled these exosomes and
dosed them into mixed lymphocyte reactions (MLRs) at concentrations of 10, 50, 125 and 250 μg/mL. This showed dosedependent uptake of the exosomes into mononuclear cells (PBMCs), but the uptake was less profound when exosomes
came from primed MSCs. While no division occurred when the exosomes were added to only responder PBMCs, in a full
MLR, the exosomes attenuated T-cell division in a dose-dependent manner. Doses > 50 μg/mL exacerbated T-cell division
from both exosome sources, but exosomes from primed MSCs were able to inhibit T-cell division once the concentration
was lowered to 50 μg/mL. We are still investigating the mechanisms of this dose and source-dependent attenuation, but it
is clear that monocytes (not T-cells) predominantly take up the exosomes.

W.54. Loss of Murine, T Cell Expressed CD70 Does Not Reduce T Cell Expansion
Marissa Gonzales and Timothy Bullock
University of Virginia, Charlottesville, VA
It is understood that naïve CD4 and CD8 T cells express the TNF receptor superfamily member CD27, while dendritic cells
or activated T cells express the CD27 ligand, CD70. The co-stimulatory interaction of CD27 with its ligand, CD70,
enhances the activation and proliferation of naïve T cells. Following such activation in humans, there is an upregulation of
CD70 on T cells, which can interact with CD27 on other T cells, leading to further enhancement of proliferation. Upon
blocking of human CD70, there is a reduction in the proliferation of CD8 T cells, and thus, suggests that CD70 on T cells
may serve a role in T cell expansion. This contribution of T cell expressed CD70 has not been well described in mice. As
CD70 blocking reduced the proliferation of human T cells, we expected a similar response when stimulating murine T
cells. However, we find no reduction in murine lymphocyte expansion when stimulating cells in vitro with anti-CD3 and
anti-CD28 while blocking CD70 with FR70 antibody. Furthermore, we see no effect of CD70 blocking when enriching for
and stimulating CD4 T cells alone. In vivo, there is no reduction in activation and expansion of CD8 T cells when
adoptively transferring CD70 knockout OTI cells to B6 mice. Together, these data lead us to conclude that murine T cells
do not exploit CD70 for expansion. In brief, human and mouse T cells differ in their utilization of T cell expressed CD70.

W.81. Data Cleaning with flowAI Ameliorates Agreement Between Flow Cytometry Analysis and Gene Expression
Deconvolution
Gianni Monaco1, Hao Chen2, Michael Poidinger3, Jinmiao Chen3, Anis Larbi3 and João Pedro de Magalhães1
1University of Liverpool, Liverpool, United Kingdom, 2SIgN, Singapore, Singapore, 3SIgN - A*STAR, Singapore, Singapore

The cell composition of the hematopoietic tissue is highly heterogeneous and the characterization of phenotype and
functionality of all the immune cell types has high impact on the treatment of diseases and increasing of life expectancy.
The instrument of choice for both research and clinical environments that focuses on immunology is flow cytometry. The
latest technology analyses up to 30 fluorescence signals and in general researchers struggle to obtain reproducible and
robust results. We present flowAI, a software for cleaning the flow cytometry data from unwanted events. flowAI performs
its task in three steps by detecting and removing: 1) surges in the flow rate, 2) shifts in the signal acquisition, and 3) margin
events in the dynamic range. Our testing revealed that flowAI could be particularly useful to discern anomalies from rare
cells, reveal outlier samples, and detect technical anomalies from less reliable instruments. Moreover, we are optimizing
flowAI to implement it in automatic pipelines of analysis and to favor the switch from laborious and subjective manual
analysis to more effective and reproducible ones. Here, we validated flowAI on a small flow cytometry dataset by
evaluating the improvement of the calculation agreement of the cell types’ proportions by flow cytometry and the
deconvolution algorithm CIBERSORT. flowAI is available from Bioconductor (http://bioconductor.org/packages/flowAI/) and
ImmPort Galaxy (https://immportgalaxy.org/).
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W.82. Integrated Molecular and Clinical Analysis for Understanding Human Disease Relationships
Winston Haynes, Paul Utz and Purvesh Khatri
Stanford University, Stanford, CA
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.

Reproductive immunology
F.81. Permissive Epigenetic Marks at Regulatory T Cell Signature Genes in Fetal Naïve CD4+ T Cells Prime their
Differentiation into Regulatory T Cells
Melissa Ng and Trevor Burt
University of California-San Francisco, San Francisco, CA
The developing human fetal immune system achieves immune tolerance through active generation of a prevalent
population of CD25+FoxP3+ regulatory T (Treg) cells present in secondary lymphoid organs. Crucially, fetal CD4+ naïve T
cells preferentially differentiate into Treg cells upon T cell receptor (TCR) stimulation ex vivo. In addition to the expression
of the lineage-determining factor FOXP3, commitment to the Treg cell fate is preceded by the acquisition of permissive
epigenetic modification at Treg cell-specific super-enhancers (Treg-SE) associated with the transcriptional control of Treg
signature genes. Through ATACseq (Assay for Transposase-Accessible Chromatin Sequencing) and H3K27ac ChIPseq
(Chromatin Immunoprecipitation Sequencing), we show that fetal naïve CD4+ T cells share large regions of chromatin
accessibility with adult Treg cells that are absent in adult naïve CD4+ T cells. A significant proportion of these regions maps
within Treg-SE and are associated with Treg signature genes such as IKZF2 (Helios). We show that Helios is highly
expressed in fetal and not in adult naïve CD4+ T cells. Cas9-mediated Helios knockdown in fetal naïve CD4+ T cells results
in the reduced induction of CD25+FOXP3+ Treg cells, indicating a potent contribution of Helios expression in enhancing
fetal Treg cell differentiation. The establishment of permissive epigenetic marks at Treg-SE within fetal naïve T cells might
thus underlie the predisposition for fetal Treg cell differentiation. Further work in this project will correlate these permissive
chromatin regions with active gene transcription through RNA sequencing, and validate their key role in driving fetal Treg
cell differentiation.

120

F.82. Osteoporosis in Menopausal Women- a Need for Finding Biochemical Marker
Sahidur Rahman, Ikhtiar Zahid and Ma Wadud
Biotech Concern Ltd., Dhaka, Bangladesh
Mean serum E2 is significantly low with significant increase of Serum OST and Calcium in Cases than Control (E2;
43.40pg/ml vs 162.82pg/ml, OST; 15.87ng/ml, Calcium; 14.57mg/dl vs 8.37mg/dl). Significant negative correlation exists
between Serum E2 and OST in both cases and control (cases ; r value =-0.628, p value =0.001, control; r=-0.314, p=
0.026).Serum E2 is significantly more low with significant more increase of Serum OST and Calcium in Cases with positive
history of joint pain (N=26) than with negative history ( N=24) (E2; Mean ± SD: 38.80±19.00 vs 48.37±22.03,OST; Mean ±
SD: 19.22±6.76vs 12.25±7.00,Calcium; Mean ±SD:15.90±3.49 vs 13.12±3.23). Cases with positive history of fracture
(N=6) also have more reduction of serum E2, with more increase of Serum OST and Calcium than with negative history
(N=44) (E2; Mean±SD:22.50±6.12 vs 46.25±20.56, OST; Mean±SD:25.26±4.34 vs 14.59±7.12, Calcium;
Mean±SD:17.14±3.98 vs 14.22±3.47). Cases with positive history of Calcium intake (N=13) have significant increase of
Serum OST and Calcium than with negative history (N=37) (OST; Mean±SD:23.24±5.27 vs 13.29±6.65, Calcium: Mean
±SD: 16.43±3.76vs13.91±3.38).
In menopausal women, serum 17β-Estradiol (E2) is lowered as a result failing ovarian function. This decline is associated
with increased Osteocalcin level, suggesting clear correlation between serum 17β-Estradiol (E2) and serum Osteocalcin.
So they can be considered as biochemical markers osteoporosis in menopausal women. However, larger study is required
to arrive at concrete conclusion.

Therapeutics/pharmacology
F.83. Cellular Biomeasures in Pre-Clinical Development of a Monoclonal Antibody Against a Cytokine Receptor
Implicated in Autoimmune Disorders
Kondala Atkuri1, Chad Stevens1, Abhinav Tiwari2, Martin Dowty1 and Kathleen Phillips2
1Pfizer Inc., Andover, MA, 2Pfizer Inc., Cambridge, MA

Biomeasures form an important component of the pre-clinical pharmacodynamic markers to assess the functional
competence of a biologic and for enabling theoretical modeling for dose projections. Here, we share our results with flow
and mass cytometry based biomeasures and pharmacodynamic markers employed for human and cynomolgus monkey
studies for the development of Antibodies A and B designed for treatment of autoimmune diseases. Antibody A and
Antibody B are monoclonal antibodies against a cytokine receptor that is present on several different types of immune
cells. In order to characterize the in vivo pharmacology and safety of our antibodies and to translate the results into a
human setting, we first developed multi-parameter flow and marker mass cytometry panels for deep phenotyping human
and cynomolgus immune cells and quantified the expression of the target cytokine receptor on single cells from the
immune subsets identified above using Quantibrite™ PE based flow cytometry and mass cytometry. The highest
expression was seen on pDC, memory fractions of CD4 and CD8 T cells and gamma delta T cells. Finally we show results
from two in vivo cynomolgus monkey studies treated with either Antibody A or Antibody B where the antibodies efficiently
depleted the cells expressing target cytokine receptor consistent with the level of expression of the receptor. In both
studies, no in-life adverse events or significant safety concerns were observed. The results from these studies were used
in the development of a theoretical model to predict the kinetics of cell depletion in cynomolgus monkeys.

F.84. Enhanced Immunostimulation by TLR9 Agonist Spherical Nucleic Acids in vitro and in Mice and Non-Human
Primates

121

Bart Anderson, SubbaRao Nallagatla, Richard Kang, Clayton Rische, Sagar Anantatmula, Rishika Agarwal, Andrew
Schook, Blake Tutterow and Ekambar Kandimalla
Exicure, Skokie, IL
Spherical nucleic acids (SNAs) are a novel class of oligonucleotide agents based on densely packed oligonucleotides
radially arranged on a spherical nanoparticle. As a result of their structure, SNAs exhibit increased cellular uptake and
avidity for targets compared with the same oligonucleotide that is not in SNA format (linear oligo). Oligonucleotides
containing CpG motifs induce TLR9-mediated immune responses. Here we designed, synthesized, and assessed
immunostimulatory characteristics of TLR9 agonist SNAs using cell-based assays, and in vivo in mice and monkeys. TLR9
agonist SNAs displayed increased uptake in primary cell cultures and increased TLR9 activation in reporter cells compared
with the linear oligo. In primary cell cultures TLR9 agonist SNAs induced dose-dependent TH1-type cytokine secretion and
the levels of cytokines induced are relatively higher compared with the linear oligo. Subcutaneous (SC) administration of
TLR9 agonist SNAs to wild-type and TLR7-/- mice induced higher levels of cytokine secretion compared with a linear oligo
and no cytokine induction was observed in TLR9-/- mice, suggesting that TLR9 agonist SNAs mediate immune responses
via TLR9 engagement. A single dose SC administration of TLR9 agonist SNAs to monkeys induced time- and dosedependent TH1-type cytokines and immune cell activation. Taken together, these studies demonstrate that SNAs targeting
TLR9 protein induce potent immune responses in vitro and in vivo compared with linear oligos. TLR9 agonist SNAs are a
promising approach to cancer immunotherapy, asthma treatment, and vaccine adjuvant applications. One such TLR9
agonist SNA, AST-008, is being developed for immuno-oncology in combination with a selected checkpoint inhibitor.

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

T.67. An Engineered, Particulate-based System for Immunotherapy of Rheumatoid Arthritis
Jamal Lewis, Riley Allen and Jeffrey Ma
University of California-Davis, Davis, CA
Current paradigms for the treatment of Rheumatoid Arthritis (RA) are inadequate. They do not address the root cause of
the disease - aberrant immune reactions that are intiated by dendritic cell (DC) presenation of modified self antigens. To
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address this, we are developing a multi-component, microparticle-based ‘anti-vaccine’ using biodegradable materials with
encapsulated factors. In combination, this MP formulation provides antigen delivery to DCs, and controlled-release of DC
recruitment and tolerance-promoting factors to create an immune-modulating microenvironment localized subcutaneously,
in which antigen-specific, tolergenic DCs can be generated. Specifically, we have developed poly (lactide-co-glycolide)
(PLGA) microparticles (MPs) encapsulating immunomodulatory agents (vitamin D3, transforming growth factor-beta 1, and
granulocyte macrophage colony-stimulating factor) and denatured auto-antigen, collagen (for collagen-induced arthritis
[CIA] model). We have demonstrated, in vitro, the ability of our MP formulation to induce suppressive DCs, which
subsequently inhibit allogenic T-cell proliferation and induce regulatory, FoxP3-expressing T-cells in a MLR. Administration
of this MP system to CIA mice also proved to be therapeutically beneficial based a marked decrease in clinical scores of
MP-treated mice in comparison to an untreated cohort. Additional metrics that support the therapeutic efficacy of this
particulate system include: a) histological analysis - which showed decreased cellular infiltration of the synovium of joints
taken from MP-treated mice; b) fFDG PET analysis - demonstrated decrease in PET intensity in joints (relative measure of
inflammation) of MP-treated groups compared to control groups; and c) RT-PCR analysis of the cytokines which showed
increased expression of anti-inflammatory cytokines (IL-10/ TGF-β1) compared to controls.

T.68. Initial Data from a Phase 2 Multiple Ascending Dose Clinical Trial of SEL-212 Indicates That the Addition of
Tolerogenic Nanoparticles to Pegylated Uricase Enables Sustained Control of Serum Uric Acid in Symptomatic
Gout Patients
Earl Sands1, Alan Kivitz2, Lloyd Johnston1 and Takashi Kishimoto1
1Selecta Biosciences, Watertown, MA, 2Altoona Center for Clinical Research, Altoona, PA

The currently pegylated uricase treatment for refractory gout is compromised by the development of anti-drug antibodies
(ADAs) for most patients, adversely affecting efficacy and safety. We have developed synthetic nanoparticles
encapsulating rapamycin (SVP-R) that are capable of inducing antigen-specific immunological tolerance to biologic drugs
(Kishimoto et al., Nature Nanotech 2016). We report on initial data from a Phase 2 open label multidose clinical study of
SEL-212, the combination of SVP-R and the pegylated uricase enzyme pegsiticase, in symptomatic gout patients with
hyperuricemia. The primary and secondary endpoints for this trial include the safety, tolerability and pharmacokinetics of
repeated monthly doses of SEL-212; sustained reduction of serum uric acid levels (sUA); and prevention of ADAs. As of
March 23, 2017, a total of 38 patients had been dosed at 10 U.S. clinical sites. Five of six control patients administered
0.2 mg/kg or 0.4 mg/kg of pegsiticase alone were unable to maintain control of sUA for more than 14-21 days, as
expected. In contrast, 11 of 13 patients administered 0.08 mg/kg of SVP-R + 0.2 mg/kg or 0.4 mg/kg of pegsiticase had
thus far maintained control of sUA levels for up to 56 days and continue to be dosed. One patient in these cohorts was lost
to a protocol deviation and the other reached the trial’s stopping rules for failure to control sUA levels. These data suggest
that SVP-R can significantly enhance the activity of pegsiticase. Additional data will be updated at the time of
presentation.

T.69. Human anti-MUC1 Antibodies Elicited by a Prophylactic Cancer Vaccine for CAR T Cell and mAb
Immunotherapies
Jason Lohmueller1, James Ham2 and Olivera Finn1
1University of Pittsburgh, Pittsburgh, PA, 2Carnegie Mellon University, Pittsburgh, PA

Hypoglycosylated MUC1 is a tumor-associated protein that is expressed on over 80% of all human cancers. In our recent
clinical trial, individuals at-risk for colonic adenocarcinoma received a prophylactic MUC1 cancer vaccine. Many individuals
responded producing high titers of anti-MUC1 IgG antibodies with no detectable toxicity. TCR repertoire sequencing also
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revealed several differentially abundant T cell clones induced by the vaccine. This trial provided a rare source of human
antibodies raised and affinity-matured in a healthy human host to abnormal MUC1. We isolated and identified 13 antiMUC1 monoclonal antibodies that could bind to several different epitopes on the MUC1 vaccine peptide with a range of
affinities. They also stain MUC1 on human cancer cell lines and colon, breast, lung, and pancreas adenocarcinoma tissue
sections while showing no reactivity against a large panel of normal tissues. We found that two of the antibodies are
capable of performing MUC1-depdendent complement-mediated cytotoxicity (CDC). Next, we constructed a series of
lentiviral vectors encoding chimeric antigen receptors (CARs) using scFv’s of the antibodies as antigen binding regions.
Several CARs were able to retarget human primary T cells to become activated and produce cytokines in a MUC1dependent manner, and were able to mediate lysis of MUC1+ human tumor cell lines. Preclinical testing in MUC1.tg
mouse tumor graft model is underway. Being of fully human origin and showing a high-degree of tumor specificity and
efficacy in preclinical experiments this research has the potential to enable clinical trials needed for approval of these
reagents for cancer therapy.

W.83. Novel Immunomodulatory Proteins Generated Via Directed Evolution of Variant IgSF Domains
Katherine Lewis, Lawrence Evans, Stanford Peng, Steven Levin, Erika Rickel, Martin Wolfson, Susan Bort, Stacey Dillon,
Michael Kornacker and Ryan Swanson
Alpine Immune Sciences, Inc., Seattle, WA
The immunoglobulin superfamily (IgSF) is a large, diverse family of proteins expressed on immune cells extensively
targeted for treatment of cancers and autoimmune diseases. Most of the therapeutic strategies targeting this family have
focused on high affinity antibodies binding a single receptor. Moreover, wild-type IgSF receptors typically exhibit low
affinities for their counter-structures, limiting their utility in therapeutic modulation of immune responses. We have
developed a novel variant Ig domain (vIgD™) platform using directed evolution and yeast display to affinity mature human
IgSF extracellular domains. In this platform, libraries of mutagenized IgSF domains are selected for enhanced or altered
affinity to specific recombinant proteins. Fc fusion proteins incorporating these evolved immunomodulatory IgSF domains
are then tested in vitro for their ability to either agonize or antagonize T cell responses. Multiple novel vIgD™ fusion
proteins have been generated which significantly attenuate or accentuate T cell activation in vitro as assessed by
proliferation and cytokine production. Lead molecules also exhibited in vivo efficacy in the human PBMC-NSG™ GVHD
mouse model. Efficacy in vitro and in vivo was superior to wild-type IgSF domains due to the induced alterations in affinity
for cognate ligand and through specifically directed changes in their ability to bind additional counter-structures. Our results
demonstrate that vIgDs™ evolved to acquire unique biochemical properties significantly enhance therapeutic utility as
immunomodulatory agents. This vIgD™ therapeutic platform has broad potential to enhance the activity of biologics in
treatment of autoimmune diseases, cancer, and other disorders.

W.84. Generation of Human Alloantigen-Specific Regulatory T Cells by IL-10 Gene Transfer
Silvia Gregori1, Grazia Locafaro2, Grazia Andolfi1, Luca Cesana1 and Maria-Grazia Roncarolo3
1Stem Cells and Gene Therapy, Milan, Italy, 2IRCCS San Raffaele Scientific Institute, Milan, Italy, 3Stanford University,

Stanford, CA
Regulatory T cells (Tregs) play a key role in modulating T cell responses. Clinical trials showed that Tregs modulate Graftversus Host Disease (GvHD) after allogeneic hematopoietic stem cell transplantation (allo-HSCT). In a clinical trial aimed
at promoting immune-reconstitution in the absence of GvHD, we demonstrated the safety and feasibility of Type 1
regulatory T (Tr1) cell-infusion after allo-HSCT. Tr1 cells are generated in vitro in an antigen-specific manner with
recombinant IL-10 or DC-10; however, this cell product still contains effector T cells that may limit the efficacy of Tr1 cells.
We developed a method to generate a homogeneous population of Tr1-like (CD4IL-10) cells by lentiviral vector-mediated
human IL-10 (LV-IL-10) gene transfer. Here, we show the generation of human alloantigen-specific (allo)-CD4IL-10 cells by
LV-10 gene transfer. Allo-CD4IL-10 cells were generated by transducing naïve or total CD4+ T cells with LV-IL-10 following
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a second stimulation with allogeneic mature DC. Allo-CD4IL-10 cells secreted high levels of IL-10 upon allo-specific
stimulation, displayed an anergic and suppressive phenotype, released Granzyme-B, and selectively eliminated myeloid
leukemic cell lines in vitro. Allo-CD4IL-10 cells can be differentiated starting from naïve or total CD4+ T cells, this latter
leading to a sufficient number of allo-CD4IL-10 cells suitable for cell-based therapy. In vivo testing of this allo-specific
CD4IL-10 cells in humanized model of GvHD are ongoing. These results represent the first step towards the development of
allo-specific Tr1-like cells by IL-10 gene transfer and will contribute to broaden the use of Tr1-based immunotherapy to
induce tolerance after transplantation.

W.85. Nanodiamonds as Novel Therapeutics to Treat Intracellular Bacterial Infections in Human Bladder Cells
Janaki Iyer, Alexia Dickey, Anil Kaul, Parvaneh Rouhani, Nirmal Govindaraju, Raj Singh and Rashmi Kaul
Oklahoma State University, Tulsa, OK
Recurrent urinary tract infections (UTIs) causing Escherichia coli (E. coli) pose a significant health threat by evading the
immune system via internalization into host cells. In absence of vaccines, antibiotics are the main line of treatment for
UTIs, but their overuse contributes towards bacterial resistance, resulting in worldwide public health concern. Thus, it is
critical to develop novel therapeutics for UTIs. Nanodiamonds (NDs) are advantageous over conventional nanomaterials
as they can be functionalized to adsorb therapeutics and develop novel, slow drug-releasing, targeted delivery systems.
Safety studies demonstrate that NDs display minimal toxicity in variety of cells compared to carbon nanotubes. The
objective of the current study was to investigate the ability of internalized NDs to kill E. coli that invade bladder cells.
We utilized an established in vitro bacterial invasion model, comprising of human bladder T24 epithelial cells infected with
invasive E. coli. Acid-treated 6 and 25 nm NDs were tested for their capacity to kill bacteria by treating infected bladder
cells with NDs for 24 hours. We found that 6 nm NDs were able to kill E. coli internalized in T24 cells more effectively than
25 nm NDs in a dose dependent manner (46.1% vs 81.1% at 100 μg/mL, P). We further confirmed actin-dependent
internalization of 6 nm NDs by using cytochalasin D and determined that we could prevent the efficient killing of
intracellular bacteria by inhibiting this internalization of NDs.These findings provide a foundation for establishing NDs as
novel therapeutics to kill internalized bacteria causing recurrent UTIs.

W.86. Mitigation of Anti-drug Antibodies against a Peglylated Uricase in Patients with Hyperuricemia Results in
Enhanced Control of Serum Uric Acid
Earl Sands1, Alan Kivitz2, Takashi Kishimoto1 and Earl Johnston1
1Selecta Biosciences, Watertown, MA, 2Altoona Center for Clinical Research, Altoona, PA

The development of ADAs is a common cause of treatment failure and hypersensitivity reactions. We have demonstrated
that synthetic vaccine particles encapsulating rapamycin (SVP-R), are capable of inducing durable immunological
tolerance to biologics, resulting in improved efficacy in disease relevant animal models (Kishimoto et al., Nature Nanotech
2016). Here, we report on our translation of these findings to humans by demonstrating the addition of SVP-R to
pegsiticase, a pegylated uricase enzyme, mitigated the formation of ADAs, enabling sustained control of serum uric acid
levels for at least 30 days after a single dose in patients with hyperuricemia in a Phase 1 open-label multicenter clinical
trial. Patients with sUA >6 mg/dl dosed with pegsiticase alone showed an immediate drop in sUA, which returned to
baseline levels by 14-21 days in 4 of 5 subjects, correlating with the induction of anti-uricase antibody titers >1000.
Patients treated with SVP-R alone showed no meaningful change in sUA. Those treated with SEL-212, the combination of
SVP-R and pegisiticase, showed a dose-dependent inhibition of anti-uricase ADAs and corresponding decrease in sUA
levels through at least day 30 after a single injection. There was a strong correlation between maintenance of low uric acid
levels and low or no ADA titers. These results support monthly dosing in an ongoing Phase 2 multi-dose study in
symptomatic gout patients and the potential use of SVP-R to mitigate ADAs for other immunogenic biologics.
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W.87. Prophylaxis with Recombinant Human C1 Inhibitor (rHC1INH) Is Efficacious and Well Tolerated for
Prevention of Hereditary Angioedema (HAE) Attacks
Joseph R. Harper1, H. Henry Li2, Dumitru Moldovan3, Vesna Grivcheva Panovska4, Bruno M. Giannetti1, Marc Riedl5 and
William H. Yang6
1Pharming Technologies BV, Leiden, N/A, Netherlands, 2Institute for Allergy and Asthma, Chevy Chase, MD, 3University

of Medicine and Pharmacy, Mures County Hospital, Tirgu Mures, Romania, 4PHU Clinic of Dermatology, Medical
University Skopje, Skopje, Macedonia, 5University of California-San Diego, San Diego, CA, 6Ottawa Allergy Research
Corporation & University of Ottawa Medical School, Ottawa, Canada
Background: rhC1INH is indicated for the treatment of acute HAE attacks. However, prophylactic replacement therapy to
provide functional C1INH levels may deter HAE attacks.
Methods: A phase 2, randomized, double-blind, 3-period, crossover study was conducted in patients aged Ã¢â€°Â¥13
years with functional C1INH levels < 50% of normal and Ã¢â€°Â¥4 HAE attacks during previous 3 months.Ã‚Â Patients
received rhC1INH 50 IU/kg (max, 4200 IU) once or twice weekly or placebo in three 4-week periods; each treatment was
separated by 1 week and symptoms monitored by a daily diary. Primary endpoint (intent-to-treat [ITT] population) was
number of HAE attacks per 4-week period. Percentage reduction in number of attacks with rhC1INH from placebo
treatment was examined in 10% increments (per-protocol [PP] population).
Results: Thirty-two patients (mean age, 45.9 years [range, 16.9-73.5]) were included in the ITT population (modified ITT,
n=31; PP, n=23). Mean number of HAE attacks was reduced from 7.2 (placebo) to 4.4 (rhC1INH once weekly; P=0.0004)
and 2.7 (rhC1INH twice weekly; P < 0.0001).Ã‚Â The majority who received rhC1INH twice weekly (modified ITT: 74.2%
[95% confidence interval (CI), 56.8Ã¢Ë†'86.3] and PP: 95.7% [95% CI, 79.0Ã¢Ë†'99.2]) had Ã¢â€°Â¥50% reduction in
number of attacks that occurred during active treatment versus during placebo. A greater percentage of patients had 90%100% reduction in HAE attacks with twice weekly rhC1INH (26.1%) than with once weekly rhC1INH (8.7%). The most
common adverse events with rhC1INH were headache and nasopharyngitis.
Conclusions: rhC1INH as prophylactic replacement therapy was efficacious for the prevention of HAE attacks and results
support further research.

W.88. Thymol Derived from Trachyspermum Ammi a Novel Therapeutic Drug for Filarial Induced Secondary
Lymphedema
Anand Setty Balakrishnan
Madurai Kamaraj University, Madurai, India
Lymphatic filariasis is a major neglected disease of the tropics, caused by Brugia malayi and Wuchereria bancrofti
parasites. These parasites are inhabitant of lymphatic vessels and ultimately choke the lymphatic circulation eventually
leading to chronic lymphedema. Stagnation of lymph fluid nourishes the growth of bacteria and fungi predominantly in the
dermal cells of lower limbs. Our present study aimed at evaluating the bacterial killing, free radical scavenging and
cytokine inhibiting potential of thymol derived from Trachyspermum ammi. Thymol shows a clear zone of inhibition in paper
disc and agar diffusion methods, indicating significant anti-bacterial activity against Bacillus cereus and Staphylococcus
epidermis associated with filarial lymphedema. Further, thymol scavenges the DPPH (diphenyl-picryl-hydrazyl-hydrate)
and Hydrogen peroxide (H2O2) free radicals at a dose dependent manner, indicating its inherent anti-oxidant property. Invitro lymphangiogenic activity of thymol was evaluated by 2D matrigel and Nitric Oxide (NO) production in human
endothelial cells in response to TNF-α (10ng/ml). These studies showed that thymol favours the formation of the tubular
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network and interestingly the NO production is elevated with increasing concentrations of thymol. Bacterial Infection Assay
and Viable cell count analysis were carried out to evaluate the internalization of bacteria into the host cells and the viability
of host cells after infection respectively. Real Time-PCR analysis and Confocal Imaging studies are under progress. Taken
together, thymol efficiently kills bacteria, scavenges free radicals and induces lymphangiogenesis. Thus thymol derived
from Trachyspermum ammi can be a novel therapeutic agent in the lymphatic filarial treatment.

W.89. Dedifferentiation of Human Terminally Differentiated Dendritic Cells Shuts Down Their Innate and Adaptive
Immune Mechanisms
Arvind Chhabra and Deepika Batra
University of Connecticut, Farmington, CT
Induced pluripotent stem cells (iPSC) can be used to generate donor-specific desired cell types, including naïve immune
effectors. Although donor-derived iPSC lines are believed to be genetically and immunologically matched, studies in
mouse models have claimed that the syngenic mouse iPSC lines can be immunogenic. Therefore, a greater understanding
of the inherent immunogenicity of human iPSC and their cellular derivatives is needed for the development of safe and
effective cell replacement therapies (CRT). We here report characterization of the innate and adaptive-immune
mechanisms in human DC-derived iPSC lines. We show that these iPSC lines express mRNAs of Toll Like Receptor (TLR)
molecules and the antigen-presentation pathway intermediates, however, these mRNAs are not translated into functional
proteins, and these iPSC lines do not induce TLR-mediated inflammatory cytokine response or inflammasome activation.
We also show that these iPSC lines do not activate T cells in an allogenic mixed lymphocyte reaction (MLR), however,
they do express low-levels of MHC class I molecules that can efficiently acquire antigenic peptides from their
microenvironment and present them to antigen-specific T cells. In addition, we show that these iPSC lines can be
efficiently differentiated into hematopoietic stem cell (HSC) precursors as well as antigen presenting cells. Taken together,
our data show that de-differentiation of human DC effectively shuts down their immunogenic pathways and implicate
transcriptional as well as post-transcriptional mechanisms in this process. Our findings demonstrate that human DCderived iPSC lines could be useful to understand the development of innate and adaptive immune mechanisms in human
DC.

Transplantation
F.90. Il-2 Therapy Restores Regulatory T Cell Dysfunction Induced by Calcineurin Inhibitors
Marc Martinez-Llordella, Gavin Whitehouse, Elizabeth Gray and Alberto Sanchez-Fueyo
Kings College London, London, United Kingdom
CD4+CD25+FOXP3+ regulatory T cells (Tregs) constitute a heterogeneous lymphocyte subpopulation essential for
curtailing effector T cells and establishing peripheral tolerance. Hence, Tregs have become a key target for
immunotherapies in autoimmunity and transplantation. Calcineurin inhibitors (CNIs) are among the most effective agents in
controlling effector T cell responses in humans, but they also reduce the size of the Treg pool. The mechanisms
responsible for this negative effect and the functional consequences remain to be elucidated. Here we characterize the
Tregs subsets from a cohort of transplanted patients under CNIs therapy and we investigate the effects of low-dose IL-2
therapy on Treg homeostasis and function in the presence of CNIs. Our data indicate that CNIs compromise the regulatory
capacity of Tregs to a greater extent than previously reported by selectively promoting the apoptosis of the resting and
activated Treg subsets, known to display the most powerful suppressive function. These effects are mainly caused by
reduced access to IL-2, since Tregs remain capable to translocate nuclear NFAT even in the presence of high CNI levels.
Exogenous IL-2 restores the phenotypic changes and overall gene expression effects exerted by CNIs and promotes Treg
expansion by enhancing anti-apoptotic Bcl-2 expression. In a CNI-dependent transplant model, the addition of IL-2
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resulted in the intra-graft accumulation of Tregs, reduced migration of effector T cells and prolonged allograft survival.
Hence, combination of IL-2 and CNIs constitutes an optimal immunomodulatory regimen that enhances the pool of
suppressive Treg subsets while effectively controlling cytopathic T cells.

F.91. Distinct Alloimmune Stimulatory Profile of Monocyte-Derived Dendritic Cells and CD40L-stimulated B cells
Linda Lee1, Hong Zhang2, Karim Lee1, Qizhi Tang1 and Angus W. Thomson2
1University of California-San Francisco, San Francisco, CA, 2University of Pittsburgh, Pittsburgh, PA

Donor-derived allogeneic B cells have been used to measure alloimmune responses in transplant patients, and to expand
alloantigen-reactive regulatory T cells (Tregs) that are being tested clinically to induce tolerance and control rejection in
liver and kidney transplant patients. However, dendritic cells (DCs) are potent antigen-presenting cells (APCs) that also
contribute to alloimmune responses. Therefore, we compared the T cell-stimulating capacity of human mature monocytederived DCs (mDCs), differentiated from CD14+ blood monocytes, to CD40L-stimulated B cells (sBcs). In mixed PBMC
and purified T cell cultures, mDCs promoted more robust proliferation of allogeneic Tregs, conventional CD4+ T cells
(Tconv), and CD8+ T cells compared to sBcs, correlating with mDCs expressing higher levels of HLA and costimulatory
molecules compared to sBcs. Both mDCs and sBcs produced large amounts of the chemokines CCL22 and CCL5,
whereas sBcs also produced a high amount of CXCL10. Neither APC type produced much TNFα, IL-1α, IL-1β, IL-6, IL12p70, or IL-23 that can destabilize Tregs. Additionally, mDCs, but not sBcs, produced IL-1R antagonist. TCR sequencing
analysis showed that TCR repertoires of sBc- and mDC-expanded Tregs were diverse. The two repertoires had less than
20% overlap, suggesting the two APC types may stimulate distinct repertoires of alloantigen-reactive T cells. Additional
experiments are ongoing to determine repertoires of mDC- and sBc-stimulated Tconv and CD8+ T cells and their
relatedness to graft-infiltrating T cells in kidney rejection biopsies. These results will provide important information on which
APC type provides more accurate recall of pathogenic and tolerogenic alloimmune responses in transplant patients.

F.92. Tolerance Induction with Hematopoietic Stem Cell for Kidney Transplantation
Hyojun Park1, Yeongbeen Kwon1 and Sung Joo Kim2
1Samsung Medical Center, Seoul, Republic of Korea, 2Sungkyunkwan University, Seoul, Republic of Korea

Tolerance induction is considered to be a final goal in the field of organ transplantation. We have performed simultaneous
bone marrow and kidney transplantation in MHC mismatched patients to induce transient mixed chimerism and donorspecific tolerance. From December 2011 to May 2014, seven MHC mismatched patients received simultaneous bone
marrow and kidney transplantation. Median follow-up was 34 months after transplant.
The preconditioning regimen consisted of cyclophosphamide, fludarabine, rituximab (375mg/m2, -7 and -2 days before
transplantation), antithymocyte globulin (1.5mg/mg/day,-2~0 days) and thymic irradiation. Maintenance
immunosuppressions were tacrolimus and steroids.
Immunosuppression tapering was usually initiated when the patient sustained stable graft function for at least 12 months
post-transplant. Immunosuppression was slowly tapered over 6~12 months. Four out of the seven patients were
successfully tapered off immunosuppression. One patient is currently undergoing immunosuppression tapering. Two
patients failed at immunosuppression withdrawal; Because of acute rejection and severe BK virus nephritis. 5 patients
experienced BK viremia during their post-transplant period.
We analyzed T cell reconstitution after bone marrow and kidney transplantation, showed a major expansion of CD8+
effector memory (CD45RA-CCR7-), end-stage effector (CD45RA+CCR7-) T cells, and late-differentiated CD27-CD28cells. We screened BMTKT patients for the expression of an inhibitory receptor such as PD-1, 2B4, CD160, BTLA, TIGIT,
Tim-3 and LAG-3. They were increased an expression of 2B4 and PD-1. And, we analyzed the functionally distinct
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subpopulations in regulatory T cells. Patients with experienced acute cellular rejection were more elevated CD45RAFoxp3low non-suppressive Treg cells (Fr-III) than CD45RA-Foxp3high effector Treg cells (Fr-II).
We have performed seven cases of simultaneous bone marrow and kidney transplantation in MHC mismatched patients.
Four out of the seven patients achieved immunosuppression withdrawal and revealed increased CD45RA-Foxp3high
effector Treg cells (Fr-II).

T.89. Increased Expression of CEACAM1 in Human Orthotopic Liver Transplantation Is Cytoprotective During
Ischemia-reperfusion Injury
Rebecca Sosa, Maura Rossetti, Ali Zarrinpar, Charles Lassman, Ronald Busuttil, David Gjertson, Jerzy Kupiec-Weglinski
and Elaine Reed
University of California-Los Angeles, Los Angeles, CA
T cell exhaustion has recently been proposed as an alternative mechanism to prevent memory development and tissue
damage arising during ischemia-reperfusion injury (IRI) in murine orthotopic liver transplantation (OLT). In our cohort of
human OLT patients, IRI+ recipients had more TIM-1+CD4+ and fewer TIM-3+CD4+ T cells 3 months post-transplant than
IRI- recipients. Monocyte/macrophage and hepatocyte carcinoembryonic antigen-related cell adhesion molecule 1
(CEACAM1) has been identified as a key ligand for TIM-3-mediated negative immune regulation in the liver. Therefore, we
sought to understand donor and recipient contributions to CEACAM1 expression in human OLT-IRI. Pre-reperfusion
biopsies from IRI- recipients showed normal hepatic lateral surface CEACAM1 protein expression on bile canaliculi that
was dramatically increased in post-reperfusion biopsies. This was in stark contrast to IRI+ recipients whose hepatocytes
were not CEACAM1+ at either time point. Additionally, IRI+ biopsies contained larger infiltrates of myeloid cells post- vs
pre-transplant; however, only myeloid cells found in IRI- biopsies expressed CEACAM1. Finally, blood from either group of
recipients obtained just before reperfusion through the donor allograft increased the frequency of third party CEACAM1+
monocytes after 7 days in culture, however blood from IRI+ recipients obtained just after initial contact with the allograft
induced only half the frequency of CEACAM1+ monocytes as IRI- post-reperfusion blood. These results suggest that 1)
loss of hepatic CEACAM1 in the pre-transplant donor allograft contributes to IRI in OLT, and 2) increased expression of
CEACAM1 in human OLT is cytoprotective during IRI, potentially regulating T cell exhaustion, thereby improving IRIrelated outcome in recipients.

T.90. MHC-II Donor Peptides Activates human CD8+CD45RClow Tregs Secreting IFNg, IL-10, IL-34 and TGFb to
Inhibit Human Transplant Rejection
Séverine Bézie1, Laetitia Boucault1, Dimitri Meistermann1, Véronique Daguin2, Elodie Autrusseau1, Frédérique Bellier
Waast3, Franck Duteille3, Ignacio Anegon1 and Carole Guillonneau1
1INSERM UMR 1064, Nantes, France, 2INSERM UMR 1064-CRTI and Nantes University, Nantes, France, 3CHU Nantes,

Nantes, France
Introduction: We previously reported the suppressive properties of rat CD8+CD45RClowTreg cells. To date, human
counterparts have never been studied for their relevance as a cell-based therapy.
Materials and Methods: Cytokine secretion assay kits were used to sort IFNg/IL10 secreting Tregs from healthy
volunteers PBMCs by FACSAria. Tregs were expanded for 14 days with anti-CD3/CD28 mAbs, allogeneic APCs or
syngeneic APCs and peptide and analyzed for TCR repertoire. Suppressive function was assessed in vitro on syngeneic
CD4+CD25-T cells stimulated by alloAPCs, and in vivo into NSG mice infused with PBMCs and grafted or not with
allogeneic human skin for allograft survival and xenogeneic GVHD studies.
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Results: We demonstrated that human CD8+CD45RClowT cells contain natural regulatory cells expressing Foxp3 and
GITR and secreting IFNg, IL-10, TGFbeta and IL-34. CD45RClowCD8+ Tregs inhibited allogeneic T cell proliferation, more
efficiently than classical CD4+Tregs. Cytokines and a preferential contact with pDCs were required for CD8+CD45RClow
Tregs suppressive activity, but no cytotoxicity. We developed a protocol to expand CD8+Tregs using IL-2, IL-15 and donor
antigens and obtained up to 2000 fold expansion. Expanded Tregs displayed a biased TCR with restricted and private
alpha and beta chain repertoire. We showed that CD8+ Tregs recognized a dominant 16aa peptide derived from donor
MHC class II molecules, expanding and activating their suppressive function. Expanded CD8+CD45RClowTregs were
highly suppressive in vitro and in vivo significantly delayed GVHD development and allogeneic skin graft rejection in
humanized mice.
Conclusions: We identified and characterized a new natural regulatory T cell population as a promising candidate for cell
therapy.

T.91. Pretransplant Expression of CD45RC on Blood T Cells to Predict Acute Allograft Rejection and Cancer in
Kidney Transplantation: A Long-Term Analysis
Jean-François Augusto1, Anne-Sophie Garnier1, Martin Planchais1, Jean-François Subra1, Agnès Duveau1, Marie
Lemerle1, Abdelhadi Saoudi2 and Johnny Sayegh1
1Angers Hospital, Angers, France, 2UMR INSERM U1043, Toulouse, France

Pretransplant expression of CD45RC, expressed on CD8+ T cells has been associated with the risk of developing acute
rejection (AR) at five years of follow-up in kidney transplant recipient (KTR). The objective of the present study was to
analyze the relationship between pretranspalnt CD45RC expression on T cells and the post-transplant outcomes, including
AR and cancer in the long-term follow-up.
Methods. Pre-transplant expression of CD45RC on CD4+ and CD8+ circulating blood T cells was determined in a cohort
of 89 consecutives, first time KTR. AR, cancers and deaths were retrospectively registered and characterized. The
relationship between frequencies of both CD4+ and CD8+CD45RC T cells subsets and post-transplant events was
analyzed.
Results. AR, cancer and patient death occured in 20 (22.5%), 25 (28.1%) and 14 (15.7) patients, respectively after a
mean follow-up of 11 years. Pre-transplant frequency of CD8+CD45RChigh T cells >54.3% was strongly associated with
AR conferring a 4-7 fold increased risk after adjustment on classical risk factors. Cancer was associated with a decreased
proportion of CD4+CD45RChigh T cells, with a frequency < 51.9% conferring a 3.5-5.5 increased risk of malignancy.
Frequencies of CD4+ and CD8+CD45RChighT cells were positively correlated (p < 0.0001) suggesting that recipients at
high AR risk display a low cancer risk.
Conclusion. Pre-transplant T cell expression of CD45RC is strongly associated with AR and cancer development in KTR.
Thus, our results suggest that CD45RC appears as a double-edged sword biomarker of promising interest to assess both
AR and cancer risk before kidney transplantation.

T.92. Interleukin-34, a New and Potent Regulatory Cytokine Involved in Treg function and Transplant Tolerance
Carole Guillonneau1, Ignacio Anegon1, Séverine Bézie2, Antoine Freuchet2, Véronique Daguin1 and Claire Usal1
1UMR1064, INSERM, Université de Nantes, Nantes, France, 2INSERM UMR 1064, Nantes, France
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Cytokines are powerful tools to regulate immune responses. Interleukin-34 (IL-34) is a cytokine that binds to CSF1R (the
MCSF receptor) and PTPz and involved in differentiation and survival of myeloid cells. Until recently, no link with T cell
biology or transplantation had ever been reported for IL-34.
We showed that IL-34 was expressed by rodent CD8+CD45RClowTregs and human FOXP3+CD45RClowCD8+ and CD4+
Tregs and we demonstrated that IL-34 was involved in the suppressive function of both CD8+ and CD4+Tregs and
markedly inhibited alloreactive immune responses. We demonstrated that rat IL34 overexpression associated with a
suboptimal dose of rapamycin potently induced tolerance to cardiac allograft in rat with a total inhibition of alloantibody
production. In this model, IL-34 promoted allograft tolerance through modulation of macrophages that migrated early into
the graft and induced CD8+ and CD4+ Tregs. We demonstrated that human IL-34 protein administration into NSG mice
infused with human PBMCs efficiently delayed in a dose dependent-manner the xenogeneic GVHD when associated with
a suboptimal 10-days dose of rapamycin. In vitro, we characterized a subpopulation of macrophages more efficiently
differenciated by IL-34 and showed that human macrophages cultured in the presence of IL-34 for 6 days more efficiently
expanded both CD8+ and CD4+ FOXP3+ Tregs compared to allogeneic APCs or anti-CD3/CD28, with a potentiation of
suppressive activity since lower ratios of IL-34-expanded Tregs were sufficient to delay GVHD development in humanized
mice compared to polyclonally expanded Tregs.
We demonstrate here the clinical relevance of IL-34 in transplantation as a potent tolerance inducer.

T.93. Identification of Plasma Protein Biomarkers of Acute Renal Allograft Rejection
Maura Rossetti, Connor Fitzpatrick, Nicholas Harre, Ying Zheng, Neil Mercer, Gemalene Sunga, David Gjertson and
Elaine Reed
University of California-Los Angeles, Los Angeles, CA
Upon presentation of clinical symptoms, renal transplant recipients routinely undergo needle core biopsy to diagnose acute
graft rejection. This procedure is invasive and associated with patient morbidity. We aimed at validating a panel of plasma
proteins as a minimally invasive and cost-effective set of biomarkers to rule out renal allograft rejection. Based on a massspectrometry-based pilot study, 8 proteins were selected to be tested by ELISA in 164 adult renal transplant recipients,
including 91 non-rejectors and 73 rejectors. The rejectors were sampled at the time of rejection (-7/+3 days of a positive
biopsy) or after the event (>30 days after the positive biopsy). The non-rejectors were sampled +/- 30 days from the
negative biopsy. We were able to confirm statistically significant differences both cross-sectionally and longitudinally in
Apolipoprotein A1 (ApoA1), as we previously published. In addition, we found statistically significant differences in alpha-2Macroglobulin (A2M), C1-inhibitor and ITIH4 cross-sectionally, and in Alpha-1-Antichymotrypsin and ApoA1 longitudinally.
Next, we sought to determine whether combinations of these markers could be used to classify patients as rejecting or
non-rejecting. Multivariate logistic regression and CART analyses demonstrated that a panel including ApoA1, A2M and
C4 had the best classification performance (AUC = 0.785). Similar results were obtained in a cohort of pediatric renal
transplant recipients (AUC = 0.787). In conclusion, a combination of plasma proteins could be used to rule out acute renal
allograft rejection. Our data warrant further validation of this new method in a larger independent renal transplant cohort,
both adult and pediatric.
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