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Allergy/asthma

F52. The Impact of Inmunosenescence on Inmune Responses in Older Individuals after
Influenza Vaccination

Inna Ovsyannikova, Richard Kennedy, lana Haralambieva, Diane Grill and Gregory Poland
Mayo Clinic, Rochester, MN

The goal of this study was to examine associations between age and immunosenescence markers (T-
cell receptor excision circle [TREC] frequency, telomerase [TERT] expression, CD28 expression on T-
cells, and the CD4+/CD8+T-cell ratio) and vaccine-induced immune responses (HAI/VNA/B-cell Elispot)
and identify immunosenescence-associated differences in gene expression (nRNA-Seq) and gene
regulation (miRNA-Seq/DNA methylation) in older adults (159 healthy subjects; 50-74 yo; 61.6%
female; 98.7% Caucasians) receiving TIV (Fluarix) vaccination. A positive correlation (r=0.49) was
observed between the %CD4+CD28- and %CD8+CD28- cells and a negative correlation (r=-0.33) was
found between TREC and %CD8+CD28- cells. The peak antibody response (HAI/VNA titer at Day 28)
was negatively associated with age (r=-0.2, p=0.04). TERT activity was positively correlated with the
memory B-cell response at Day 28 compared to baseline (p=0.025). TREC levels were positively
correlated with the baseline and early (Day 3) influenza A/H1N1-specific B-cell response (p=0.04 and
0.035, respectively). We identified an interconnected set of gene expression pathways (antigen
processing/presentation/MAPK/mTOR/TCR/BCR/calcium signaling) that were associated with
immunosenescence markers, such as TERT, TREC, %CD4+CD28- and %CD8+CD28- cells. We
discovered several miRNAs (miR-320a,b,d) associated with chronological age, %CD4+CD28- cells and
CD4+/CD8+T-cell ratio (p< 0.003). We found several CpGs (KLF14/TSPAN33) associated with age
within the genes controlling immune function. We found that immune cell composition/gene
expression/CpG methylation may provide distinct information for the prediction of humoral immune
response outcomes. Our data suggest that influenza-specific immunity is significantly influenced by
age, and that specific markers of immunosenescence are correlated with different humoral immune
response outcomes observed after vaccination in older individuals.

F96. A novel role for long noncoding RNAs in airway responses to type 2 cytokines.
ADAM WILLIAMS', Grace Kwon? and Marina Yurieva'

"The Jackson Laboratory for Genomic Medicine, Farmington, CT, 2The jackson laboratory for genomic
medicine, farmington, CT

During type 2 inflammation, such as in allergic asthma, IL13 signals through STAT (Signal Transducer
and Activator of Transcription) proteins to drive pathophysiological changes in the airway epithelium,
including increased mucus production, goblet cell metaplasia, and loss of ciliated cells. How these
changes are coordinated is poorly understood. Long non-coding RNAs (IncRNAs) do not encode
proteins; rather, some produce functional RNA transcripts that are powerful regulators of cellular identity
and function. Using RNA-seq we identified a IncRNA that is induced directly by STAT6 following IL-13
activation. Using CRISPR/Cas9, ATAC-Seq and single-cell RNA-Seq, we have determined that this
IncRNA coordinates the response of the airway epithelium to IL13 and hypothesize it provides a



mechanistic link between IL13 signaling and lung pathology seen in asthma. The work highlights a new
role for INcRNAs as central regulators of airway epithelial cell biology, and as potential therapeutic
targets for asthma.

F167. An Endothelial MicroRNA-1-regulated Network Controls Eosinophil Trafficking in Asthma
and Chronic Rhinosinusitis.

shervin (Seyedtaghi) Takyar', Asawari Korde', farida Ahangari?, jose gomez', geoffrey chupp?,
Jordan Pober' and anjelica Gonzalez®

TYale School of Medicine, New Haven, CT, 2Yale School of Medicine, New haven, CT, 3Yale School of
Engineering and Applied Science, New haven, CT

Background: Airway eosinophilia is a prominent feature of asthma and chronic rhinosinusitis, (CRS)
and endothelium plays a key role in regulating eosinophil trafficking. MicroRNA-1 (miR-1) is the only
miRNA reported to be altered in the endothelium of murine asthma models.

Objective: We sought to determine the specific role of endothelial miR-1 in regulating the eosinophilic
response.

Methods: We measured miRNA and mRNA expression by quantitative RT-PCR. We used ovalbumin
and house dust mite models of asthma and overexpressed miR-1 through delivery of a lentiviral vector
or induction of an endothelial-specific transgene. Tissue eosinophilia was quantified by Congo red and
anti-eosinophil peroxidase staining. We measured eosinophil binding using Sykes-Moore adhesion
chamber. Target recruitment to miRNA induced silencing complex (miRISC) was assessed by anti-
Argonaute2 RNA immune-precipitation. Surface p-selectin was measured by flow cytometry.

Results: Serum miR-1 levels had inverse correlations with sputum eosinophilia, airway obstruction, and
number of hospitalizations in asthma patients. MiR-1 also had an inverse correlation with eosinophilia in
CRS tissue samples. IL-13 decreased miR-1 levels in human lung endothelium. Endothelial-specific
overexpression of miR-1 reduced airway eosinophilia and asthma phenotypes in murine models and
inhibited IL-13-induced eosinophil binding to endothelial cells. MiR-1 recruited P-selectin, thymic
stromal lymphopoietin, eotaxin-3, and thrombopoietin receptor to the miRISC. Expression of these
target genes in our CRS and asthma cohorts correlated inversely with miR-1 levels. Further, miR-1
decreased surface P-selectin levels in the IL-13-stimulated endothelial cells.

Conclusion: Endothelial miR-1 regulates eosinophil trafficking in allergic airway inflammation. MiR-1
has therapeutic potential in asthma and CRS.

F182. Distinct gut microbiota profiles during active oral immunotherapy of peanut allergic
subjects and healthy controls.

Ziyuan He'!, Wenming Zhang', Rose Szabady?, Gouri Vadali2, Jason Norman?, Bruce Roberts?,
Rebecca Chinthrajah3, Stephen Galli', Kari Nadeau? and Sandra Andorf!



'Stanford University, Stanford, CA, 2Vedanta Biosciences, Inc., Cambridge, MA, 3Stanford University,

School of Medicine, Sean N. Parker Center for Allergy and Asthma Research, Stanford, CA, 4Stanford
University School of Medicine, Stanford, CA

Background: The prevalence of food allergy (FA) is increasing and has been associated with changes
in gut microbiota. Oral Immunotherapy (OIT) is a widely studied immunotherapy to FA however the
roles of gut microbiota during OIT are poorly understood. In this pilot study, we sought to study the gut
microbiome alterations from peanut allergic participants who underwent peanut OIT and compared with
heathy controls.

Methods: Stool samples were collected from peanut allergic participants at baseline, during OIT, and
after a 13-week phase of withdrawal (n=16) or a daily dose of 300 mg (n=10) or from healthy controls
(n=39). Shotgun metagenomic sequencing was performed and analyzed for taxonomic classifications.
Alpha diversity was calculated and compared by Wilcoxon signed-rank test. Beta diversity was
analyzed by Principal Coordinates Analysis (PCoA), then the difference was compared by
Permutational Multivariate Analysis of Variance.

Results: The PCoA analysis revealed significant and independent separations between peanut allergic
participants at baseline and healthy controls (p< 0.001) as well as for the ages of the individuals (p<
0.001). During OIT, significantly increased alpha diversities measured by richness (p< 0.05), Shannon
index (p< 0.05), and Pielou’s evenness (p< 0.05) were observed in seven participants at week 52 of
OIT compared to baseline.

Conclusion: The PCoA analysis suggested different microbial communities in peanut allergic and
healthy individuals. During OIT, the significantly increased alpha diversity at week 52 compared to
baseline might suggest that actively increasing doses of peanut during OIT induces an increase gut
microbial diversity in our pilot study.

F258. Characterization of the immune response in autoimmune chronic urticaria patients and
the effect of anti-IgE treatment

Cristina Alejandra Lopez', Bibiana Quirant-Sanchez?, Nathalie Depreux®, Armando Ruiz3, Isabel
Bielsa3, Eva M Martinez-Caceres® and Aina Teniente-Serra3

'Germans Trias i Pujol University Hospital, Badalona, Catalonia, Spain, 2Germans Trias i Pujol
University Hospital and Research Institute. FOCIS Center of Excellence- UAB- Barcelona, Barcelona,

Catalonia, Spain, 3Hospital Germans Trias i Pujol, Badalona, Catalonia, Spain

Introduction

The pathogenic mechanisms involved in chronic urticaria (CU) are complex. In approximately 40% of
the patients, an autoimmune pathogenesis IgG mediated is involved and an association with
autoimmune thyroid disease was reported. Anti-IgE treatment with omalizumab is used to treat CU
patients leading to clinical improvement. The relationship between omalizumab and immune response
involved in CU is still unknown.

Aim
To characterize the immune response of patients with CU and associated autoimmunity.



Methods

We analysed 49 patients diagnosed of CU, 22 in treatment with omalizumab and 27 with non-
immunomodulatory drugs (NID). We performed flow cytometry immunophenotyping of T cell
subpopulations and indirect Basophil Activation Test (BAT,; to detect IgG autoantibodies anti-IgE). Total
IgE and anti-thyroid antibodies were measured.

Results
Eight patients (18%) gave a positive result in indirect BAT test, 3 of them under omalizumab treatment.

Patients with positive BAT had higher levels of activated CD4* T lymphocytes. Moreover, patients with
anti-thyroid antibodies showed higher percentages of effector memory CD8" T cells than patients
without anti-thyroid antibodies.

Regarding the effect of omalizumab in T cell subsets, patients under treatment showed a lower
percentage of activated CD4* T lymphocytes but a higher percentage of central and effector memory
Th1 and Th2 subpopulations

Conclusions

In this preliminary study, distinct patterns of T cell subsets were found in patients with autoantibodies
anti-IgE and anti-thyroid. Furthermore, relevant changes in memory T cell subpopulations had been
observed in patients under omalizumab. Further investigation is needed to correlate these changes with
treatment response.

F266. Rate of Dose-related Adverse Events Over Time During a Randomized Phase 2 Peanut
Oral Immunotherapy Study

Sayantani Sindher', Meng Chen', Andrew Long", Natasha Purington!, Shu Cao', Shu-Chen Lyu',
Monali Manohar?, Scott Boyd?, Robert Tibshirani3, Holden Terry Maecker*, Kaori Mukai®, Mindy Tsai®,
Manisha Desai?, Stephen Galli2, Kari Nadeau® and Rebecca Chinthrajah'

'Stanford University, School of Medicine, Sean N. Parker Center for Allergy and Asthma Research,
Stanford, CA, 2Stanford University, Stanford, CA, 3Stanford University, Department of Biomedical Data
Sciences, Stanford University School of Medicine, Department of Statistics, Stanford, CA, 4Stanford
University School of Medicine, Palo Alto, CA, Stanford University, Department of Pathology, Stanford,
CA, 8Stanford University School of Medicine, Stanford, CA

Rationale: Oral immunotherapy (OIT) for the treatment of peanut allergy appears promising, however
the safety over time is unknown. OIT-related adverse events (AEs) during peanut OIT in a multi-year
study were evaluated to better understand long-term safety.

Methods: 120 participants aged 7-55 years with confirmed peanut allergy enrolled in a double-blind,
placebo-controlled, phase 2 study of peanut OIT. Participants were randomized to escalate to and
maintain 4000 mg peanut protein (n=95) or placebo (n=25) daily over 104 weeks. The per-person AE
rate was calculated by dividing the number of AEs per year by the number of doses taken each year.
Differences in per-person median AE rates between groups of interest were evaluated using Kruskal-
Wallis rank sum test.



Results: The overall AE rate significantly decreased from 0.50 in year 1 to 0.14 in year 2 (p< 0.0001),
with a significantly greater reduction in AE rates from year 1 to year 2 in the peanut arm compared to
placebo (-0.22 vs 0.00, p=0.0043). The rate of moderately severe AEs significantly declined from year 1
to year 2 in the peanut arm (0.09 vs 0.00, p=0.093). Participants reporting AEs related to accidental
peanut ingestion decreased between year 1 (9%) and 2 (2%) in the peanut arm (Fisher’s exact test
p=0.06), while placebo did not change (12% to 16%, p=1.00).

Conclusions: Our findings show that the safety profile of peanut OIT improves over 3 years of dosing in
this large, phase 2 study.

F267. A Positive Perception of Treatment in a Long-term Follow-up Study in Food Allergic
Participants Undergoing Oral Inmunotherapy

Rebecca Chinthrajah’, Shu Cao’, Sayantani Sindher!, Meng Chen', William Collins', Olivia Raeber
and Kari Nadeau?

'Stanford University, School of Medicine, Sean N. Parker Center for Allergy and Asthma Research,
Stanford, CA, 2Stanford University School of Medicine, Stanford, CA

Rationale: The diagnosis of food allergy can have a significant negative impact on the quality of life of
patients and their families. Although oral immunotherapy (OIT) has been an effective treatment of food
allergy, its effect on quality of life remains unknown.

Methods: We surveyed patients and/or caregivers with food allergy who have previously been treated
with OIT at our research center. To assess caregiver perception and patient quality of life the Food
Allergy Quality of Life Questionnaire (FAQLQ) and Food Allergy Quality of Life - Parental Burden
Questionnaire (FAQL-PB) forms were used, and results for pre-OIT and post-OIT were compared.
Results: A total of 83 patients and/or caregivers responded to the survey. For patients enrolled
between ages 0-12, there was statistically significant improvement in quality of life (QoL; pre-OIT mean
3.4 +3, post-OIT mean 2.0 + 1.3, p < 0.0001, N=26) and parental burden (PB; pre-OIT 3.5 + 1.5, post-
OIT 1.6+ 1.6, p <0.0001, N =30). In addition, 87% of all respondents felt “extremely positive” or
“positive” when asked to rank the burden of treatment of OIT dosing (N=83).

Conclusions: Both QoL and PB improved significantly following treatment with OIT revealing a positive
perception of OIT among food-allergic participants and their families.

F268. Characterization of Longitudinal Eosinophilic Gastrointestinal Response During Peanut
Oral Immunotherapy in a Phase 2 Randomized Controlled Trial

Sayantani Sindher’, Meng Chen", Benjamin Wright2, Nielsen Fernandez-Becker®, Neeraja
Kambham?, Natasha Purington', Shu Cao!, Wenming Zhang?®, Matthew A Rank?, Hirohito Kita, Alfred
D Doyle’, Elizabeth A Jacobsen3, Scott Boyd®, Monali Manohar®, Stephen Galli®, Kari Nadeaus and
Rebecca Chinthrajah’



'Stanford University, School of Medicine, Sean N. Parker Center for Allergy and Asthma Research,
Stanford, CA, 2Division of Allergy, Asthma, and Clinical Immunology, Department of Medicine, Mayo
Clinic Arizona, Division of Pulmonology, Phoenix Children's Hospital, Phonix, AZ, 3Stanford University
School of Medicine, Stanford, CA, 4Stanford University, Department of Medicine, Department of
Pathology, Stanford, CA, 9Stanford University, Stanford, CA, ®Division of Allergic Diseases, Internal

Medicine, Mayo Clinic, Rochester, Rochester, NY, "Division of Allergy, Asthma, and Clinical
Immunology, Department of Medicine, Mayo Clinic Arizona, Department of Biochemistry and Molecular

Biology, Mayo Clinic Arizona, Phonix, AZ, 8Division of Allergy, Asthma, and Clinical Immunology,
Department of Medicine, Mayo Clinic Arizona, Department of Biochemistry and Molecular Biology,
Mayo Clinic Arizona,, Phoenix, AZ

Rationale: Gastrointestinal side effects are common during oral immunotherapy (OIT) and the
development of eosinophilic esophagitis (EOE) is a potential complication. In a randomized controlled
trial involving peanut OIT, we characterized eosinophilic gastrointestinal responses over time.

Methods: Twenty adult subjects with peanut allergy were randomized to peanut OIT (n=15) and
placebo (n=>5). Serial gastrointestinal biopsies were obtained at baseline (0 weeks), following dose
escalation (n=10, 52 weeks), and maintenance (n=12, 104 weeks). Endoscopic findings were
characterized using the EoE endoscopic reference score (EREFS). Biopsies were assessed for
eosinophils per high-power field (eos/hpf) and other pathologic features using EoE Histologic Scoring
System (EoEHSS). Immunohistochemical staining for eosinophil peroxidase (EPX) was performed and
quantified using automated image analysis.

Results: At baseline, no subjects reported gastrointestinal symptoms; however, 3 participants had =215
eos/hpf (esophagus) and all subjects had dilated intercellular spaces. OIT induced significant
eosinophilic inflammation at 52 weeks in the proximal, middle, and distal esophagus; whereas no
significant changes were seen in the placebo arm. These changes corresponded with significant
increases in EOEHSS scores and EPX deposition. Four subjects (57%) had new-onset or worsening
eosinophilia (=15 eos/hpf) during OIT and one met clinicopathologic criteria for EOE. Three OIT
subjects (43%) also crossed histologic thresholds for eosinophilic gastritis and/or duodenitis. In most,
OIT-induced gastrointestinal eosinophilia (GE) resolved by the end of maintenance therapy and
symptoms were not clearly associated with GE.

Conclusions: Our findings show that peanut OIT induces transient GE, and less commonly EoE, that
is not always associated with gastrointestinal symptoms

F338. A systems pharmacology model approach to predict impact of anti-ST2 therapy in severe
asthmatics

Justin Feigelman and Kapil Gadkar
Genentech, South San Francisco, CA



To address the challenges in developing novel treatments for severe asthma, we have developed a
quantitative systems pharmacology (QSP) model of asthma with explicit consideration of the
mechanisms impacted by pharmacological interventions. The model captures the essential aspects of
eosinophilic asthma and includes key modules such as epithelial activation; eosinophilopoiesis and
recruitment; basophil, mast cells, ILC2s, and dendritic cells dynamics; adaptive immunity (Th2 and B
cells); IgE production; degranulation; cytokines/chemokines/granule proteins; IgE; and clinical endpoints
including FeNO and FEV1.

These modules are represented mathematically and calibrated to match available data for clinical
endpoints. It is able to reproduce baseline biomarkers profiles in severe and healthy populations and
their changes based on clinical studies of several therapies targeting a range of asthma related
pathways including anti-IL13, anti-IL5, anti-IL-4Ra, anti-TSLP, and anti-IL-33. Variability in parameters
is captured using a virtual population approach for severe asthmatics on ICS and LABA background.

Using this asthma QSP platform model, we investigated the putative effects of anti-ST2 therapy in our
virtual population. We predict substantial reductions in FeNO and blood eosinophils, and increases in
FEV1. These predictions are bolstered by simulations of anti-IL-33 which were found to agree with
recently reported data for Etokimab. The predictions further suggest that anti-ST2 has similar impact as
Tezepelumab (anti-TSLP), based on reported biomarker changes. We further analyzed the impact of
the relative strength of ST2 in modulating granulocyte and type 2 cytokine-related pathways and predict
a range of biomarker changes dependent on anti-ST2’s activity on these two pathway groups.

F401. Multicohort Analysis of Bronchial Epithelial Cell Gene Expression Classifies Asthma from
Healthy

lan Lee', Ananthakrishnan Ganesan? and Purvesh Khatri3

1Stanford Pediatric Pulmonary, Palo Alto, CA, 2Stanford University, Palo Alto, CA, 3Stanford University,
Stanford, CA

Asthma is a heterogeneous syndrome characterized by coughing, wheezing, airway obstruction, and
shortness of breath varying over time. Research over the past decades has identified the type 2 (T2)
helper T cells pathway in asthma and led to the development of targeted therapies. However, studies
have identified further subsets of asthma for who the underlying biology and immune dysregulation
remains poorly understood. This is consistent with observed phenotypes among people with asthma.
Therefore, there remains an unmet critical need to further elucidate mechanisms for the distinct
pathobiology in subpopulations of asthma to provide molecular phenotyping for risk stratification, new
therapeutic development, and precision clinical management. Our objective is to identify a generalizable
gene signature in from bronchial epithelial cells to classify asthma and identify genes involved in the
underlying biology within asthma. We performed an integrated multicohort analysis of transcriptome
data from bronchial epithelial cells across 6 data sets composed of 395 samples. We used 4 of these
data sets for discovery and identified a 10 gene signature (false discovery rate < 1%, effect size > 0.2,
leave-one-dataset-out cross validation). We validated this signature in the two data sets excluded from
the discovery process, which accurately distinguishes subjects with and without asthma (receiver-
operating characteristic curve with AUC of 0.8-0.82). Our results demonstrate the robust results
generated by multicohort analysis to classify asthma and supports previous work identifying subsets of



asthma exist with distinct underlying biology. These methods will guide future investigations into asthma
biology.

TH10. Peripheral Blood Inmunome in Cow’s Milk Specific Allergy Patients Revealed by High
Dimensional Mass Cytometry

Salvatore Albani', Bhairav Paleja2, Phyllis Chen®, Juandy Jo*, Dianyan Guo®, Sharifah Nur Hazirah?,
Camillus Chua?, Anne Goh and Leon Knippels’

"Translational Immunology Institute, Singhealth/Duke-NUS Academic Medical Centre, Singapore,
Singapore, 2Translational Immunology Institute, Singhealth/Duke-NUS Academic Medical Centre,
Singapore, N/A, Singapore, *Translational Immunology Institute SingHealth, Singapore, N/A,
Singapore, “Danone Nutricia Research, Singapore, N/A, Singapore, °Translational Immunology
Institute Singapore, Singapore, N/A, Singapore, 6KK Womens and Children's Hospital, Singapore, N/A,
Singapore, "Danone Nutricia Research, Utrecht, Utrecht, Netherlands

Cow’s milk allergy is a general health problem and most common food allergies affecting infants and
young children. The majority of children spontaneously develop tolerance whereas a small percentage
have persistent allergy to cow’s milk. A thorough understanding of the Immunome in allergic patients
may provide more insight on mechanisms involved in the development of tolerance. The current study
employed mass cytometry based high dimensional analysis of peripheral blood mononuclear cells from
allergic patients (n=10) and healthy controls (n=9). Using a 37 marker (surface and intra-cellular) panel,
major immune cell lineages and subsets were identified. Unsupervised clustering analysis revealed
significant differences in T and NK cell subsets in patients. Correlation network analysis of immune cell
subsets displayed an dysregulated immune architecture in allergic patients. Higher modularity and
interactions between CD4 and CD8 T cells subsets were observed in allergic patients. Correlation
studies with cow’s milk specific IgE in plasma and frequencies of immune subsets, highlighted
differences in allergic patients as compared to healthy controls. Frequency of regulatory T cells was
positively correlated with plasma IgE levels. Similarly, total plasma IgE levels, correlated differently with
specific immune cell subsets in allergic patients. Overall, this study presents a detailed analysis of
peripheral blood immunome in allergic patients and reports significant differences in specific immune
cell subsets as compared to healthy controls. Results presented here have implications in
understanding mechanisms involved in pathogenesis and tolerance development and is of prognostic
value.

TH55. B cell-specific Plexin B2 plays a functional role in early B-cell development and antigen-
specific responses

Shao Tao, Eisha Ahmed, Nicholas Vonniessen and Bruce Mazer
McGill University Health Centre, Montreal, PQ, Canada

B cell responses are regulated by a multitude of signals from soluble factors and cell-cell interactions.
Plexin B2, a transmembrane protein implicated in axonal guidance and cell migration in non-B cells, is
significantly upregulated on germinal center (GC) B cells. Despite the importance of GC responses in
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mounting an effective humoral immune response, the function of Plexin B2 in B cells remains
unknown. Here, we sought to evaluate the function of B cell-specific Plexin B2 expression on B cell
development and GC responses. To evaluate the function of Plexin B2 in B cells, we generated B cell-
specific Plexin B2 conditional knockout mice (CD19Cre/+PlexinB2fl/fl). Baseline phenotyping of
conditional knockouts revealed a significant decrease in the frequency of B cell precursors and mature
B cells in the bone marrow and spleen, respectively. Naive conditional knockout mice further exhibited
disorganized splenic follicles and significantly lower plasma IgM. Ovalbumin (OVA)-sensitized
conditional knockouts exhibited lower total plasma OVA-specific IgG. Our results show that B cell-
specific Plexin B2 plays a functional role in both early B cell development and GC B cell responses.
Future work will evaluate the molecular mechanisms through which Plexin B2 regulates GC responses.

TH100. Macrophage-Conferred Innate Memory Augments Adaptive Immunity vs. MRSA Infection

Liana Chan', Michael Yeaman?, Scott Filler?, Lloyd Miller3, Hong Lee, Vance Fowler, Jr.4 and Elaine
Reed®

"Lundquist Institute, Torrance, CA, 2University of California, Los Angeles, Torrance, CA, 3Johns

Hopkins University, Baltimore, MD, *Duke University, Durham, NC, ®University of California, Los
Angeles, Los Angeles, CA

Staphylococcus aureus is the leading cause of skin and skin structure infection (SSSI), a primary portal
of entry for invasive infection. Our prior studies discovered a role for protective innate memory against
recurrent methicillin-resistant S. aureus (MRSA) SSSI. Using wild-type (WT) and rag1-deficient mice,
we found prior infection (priming) protected from recurrent MRSA SSSI in the absence of adaptive
immunity, indicating trained immunity. In the current study, correlates of protective memory were
analyzed. In WT mice, cytokines correlated with protective memory in skin included increased IL-17, IL-
6, MIG and RANTES. Cellular signatures of protection included increased Th17, M1 macrophage (Mf)
and dendritic cell populations in abscesses, and total Mfin lymph nodes. Since Mf play important roles
in innate memory, we investigated whether these cells can confer protective memory. Bone marrow
derived Mf (BMDM) were generated from uninfected and infected mice and boosted ex vivo with heat-
killed or live MRSA. Priming potentiated MRSA-specific phagocytic killing by WT BMDM in vitro, and
their adoptive transfer into naive skin afforded protective efficacy in vivo. However, adoptive transfer of

primed BMDM from rag1”- mice did not afford protection. Present findings indicate that protective
immunity in recurrent MRSA infection involves specific innate memory conferred by Mf that augments
the efficacy of adaptive immune mechanisms. These insights provide new targets for vaccine and
immunotherapeutic development against MRSA.

TH118. Augmentation of Oral Inmunotherapy with Tolerance-inducing Nanoparticles
Rian Harriman', Kenneth Alvarez2, Bahieh Noorafkan?, Luke McKibbin? and Jamal Lewis?

"University of California Davis, Vacaville, CA, 2University of California Davis, Davis, CA

Roughly 15 million Americans suffer from food allergies which, in severe cases, can be life threatening.
Allergic individuals typically manage their conditions through strict food avoidance and/or the
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adminstration of antihistamine upon accidental exposure. Presently, oral immunotherapy (OIT) is the
most efficacious option to achieve sustained unresponsiveness (SU) in allergic paitents but is limited by
the risk of triggering anaphylaxis and requiring intensive medical supervision. Moreover, SU is only
established in 13-36% of paitents undergoing the therapy. Several clinical studies indicate that SU after
OIT is correlated with increased T regulatory cell populations, which suggests the supplementation of
AIT with tolerogenic immunomodulatory factors will increase its efficacy. Polysaccharide A (PSA), a
commensal molecule produced by the gut-symbiont Bacterorides fragilis, has been shown to have
Treg-inducing capabilities within the gut. The tolerance-inducing capacity in combination with its
polymeric structure makes PSA an intriguing biomaterial for the formulation of tolerogenic
nanoparticles. We hypothesize that the encapsulation of allergen within PSA nanoparticles (NPs) will
show significant improvements in efficacy and safety over traditional allergen-only oral immunotherapy
due to PSA NPs ability to (i) induce Treg differentiation and deliver allergen simultaneously, and (i) to
shield the allergen from IgE receptor-mediated mast cell activation until internalization by intestinal
dendritic cells. W show that PSA NPs can be readily fabricated using water/oil emulsification with
glutaraldehyde crosslinking and maintain immunoregulatory capability, including TLR2 stimulation and

CD4*IL-10* T cell differentiation. PSA NPs have the potential to become a “plug-in-play” system to
induce specific tolerance to any encapsulated allergen.

TH127. Local Production of IgE in the Colonic Mucosa of Food Allergic Patients

Guillermo Docena, Karina Canziani, Melisa Pucci Molineris, Luciana Guzman, Viviana Bernedo,
Marcela Garcia, Eugenia Altamirano and Cecilia Muglia

UNIVERSITY, LA PLATA, Buenos Aires, Argentina

Despite the fundamental role of IgE in allergy, the origin of human IgE is poorly understood. We
analyzed juvenile polyps from patients with rectal bleeding and IgE sensitization and the mechanisms
for IgE production. Patients were selected (n=105) and polyps were removed along with surrounding
tissue (SCT). The inflammatory content of polyps (PT) was analyzed and nucleic acids were obtained
from germinal centers (laser dissection microscopy) to study the class-switch recombination and VH
gene (PCR and qPCR). Serum IgE and skin tests were assessed in all patients and cytokines were
assessed (QPCR and ELISA). Polyps were found in 47.6% of patients, and 60 % showed a compatible
history of allergy, with total and specific serum IgE positive in 90% of patients. We found higher
frequencies of eosinophils in 86% of the polyps compared with SCT (43.06+3.16vs13.75+1.49
eosinophils per high-power field in JPvsSCT, p< 0.001) and IgE+ cells (88.00£15.95vs2.75+0.85 IgE+
cells PTvsSCT, p< 0.0001). PT contained higher levels of total IgE than SCT
(56.83+18.57vs3.52+1.82)(p< 0.005) and 40 % of the PT showed significantly increased levels of
tissue milk-specific IgE. We found significantly higher levels of IL4, IL-5 and IL-13 in PT compared to
SCT and active germinal centers with proliferating and AlD-expressing B-cells. The analysis of RNAm
from PT revealed local direct (€GLT and le-CuCT) and sequential (y1GLT, y3GLT, and Iy-CeCT) class-
switch recombination to IgE, and expression of VH1/7, VH3 and VH5 families. In conclusion, polyps
showed a high content with local production of IgE in the colon of food-sensitized patients.

TH370. Therapeutic Efficacy of Curcumin in amelioration of Atopic Dermatitis in Mice
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SUKRITI SHARMA" and Amariit Naura?

TPANJAB UNIVERSITY, CHANDIGARH, Chandigarh, India, 2Panjab University, Chandigarh,
Chandigarh, India

Atopic dermatitis (AD) is a chronic skin inflammatory disease with high prevalence in children
worldwide. Curcumin has gained great attention due to its anti-inflammatory and anti-allergic properties
in a number of disease conditions. Recently, we have reported the beneficial potential of curcumin in
prevention of OVA-induced AD in mice. The present study was undertaken to examine the efficacy of
the phytochemical to exert therapeutic effect against AD. AD was induced in female Balb/c mice by
epicutaneous application of OVA at the back skin site for 1 week followed by a resting period of two-
weeks and same protocol was repeated thrice. Therapeutic potential of curcumin was examined by
administration of the phytochemical either via intraperitoneal injection or through topical application.
Systemic administration of curcumin resulted in amelioration of OVA-induced AD-like skin lesions.
Further, the reduction in skin lesions was found to be associated with the decreased levels of Th2
cytokines (IL-4, IL-5 and IL-13) and restoration of redox balance in the skin. Remarkably, the topical
application of curcumin seems to work with similar efficacy to blunt the expression of Th2 cytokines and
restoration of skin histo-architecture as was observed when the drug was given through intraperitoneal
route. Overall, our findings suggest that phytochemical based ointment(s) can offer newer treatment
options for AD.

Autoimmunity

F66. Exhausted CD8 T Cell Subsets Determine Outcome in Teplizumab Treated Subjects At-Risk
for T1D

S. Alice Long", Virginia Muir', Valerie Wall!, Elisavet Serti2, Bryce Fuchs', Lori Blanchfield", Kevan
Herold3, Peter Linsley! and Type 1 Diabetes TrialNet study group?

7Benaroya Research Institute, Seattle, WA, 2Immune Tolerance Network, Bethesda, MD, 3Yale
University, New Haven, CT, *NIH, Bethesda, DC

Teplizumab (FcR non-binding anti-CD3) treatment delayed onset of T1D in islet autoantibody positive
at-risk subjects in a TrialNet trial. TIGIT+KLRG1+ CD8 T cells expanded in treated at-risk

subjects. Here, we functionally define TIGIT+KLRG1+ CD8 subsets and link them to outcome in
TN10. Consistent with CD8 T cell exhaustion, TIGIT+KLRG1+ cells express inhibitory receptors,
produce inflammatory cytokines at lower levels than total memory cells, and transcriptionally resemble
exhausted cells. While the total TIGIT+KLRG1+ CD8 T cell frequency is stable by flow cytometry over
time in longitudinal analyses and in vitro cultures of untreated subjects, higher frequencies are
negatively associated with CD127 expression (r=-0.61, p=0.0005) suggesting heterogeneity within
TIGIT+KLRG1+ CD8 T cells. Heterogeneity in treated TN10 subjects was associated with outcome
through Kaplan Meier analysis of flow cytometry clusters determined using FlowSOM on gated CD8 T
cells. A common cluster resembled exhausted cells (EOMES+PD-1+KLRG1+TIGIT+), increased 2-fold
upon treatment, and was associated with delay in T1D (p=0.0012). Smaller Ki67+ (< 1%) and CD127+
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(12-18%) clusters also co-expressed EOMES and were associated with delay (p=0.003) and faster
(p=0.00043) T1D onset, respectively. Suggestive of a reduction in activation and promotion of terminal
exhaustion, treatment reduced the level of IFNy secretion in CD127+TIGIT+KLRG1+ CD8 T cells from
an average of 20% of cells prior to 8% immediately following treatment. Thus, our results support the
interpretation that CD8 exhausted cells, a hypo-responsive cell type that is detrimental in cancer,
instead, play a protective role in T1D and are expanded upon teplizumab treatment.

F78. Multiple Sclerosis risk allele in the HDAC7 locus impacts Treg function

Pierre-Paul Axisa’', Liliana Lucca2, Matthew Lincoln3, Herbert Kasler#, Eric Verdin#, Tomokazu
Sumida? and David Hafler?

"Yale university, New Haven, CT, 2Yale, New Haven, CT, 3Yale, new haven, CT, “Buck Institute,
Novato, CA

Multiple sclerosis (MS) is a highly heritable autoimmune disease of the central nervous system. The
vast majority of MS risk loci, identified by genome wide association studies, are localized to gene
enhancers active in stimulated T cells. These findings imply MS risk is mediated by relatively subtle
changes to the epigenetic landscape of immune cells, which in turn affect the precise regulation of key
genes. The latest association study has uncovered several low-frequency coding variants associated
with MS risk, including a protective variant in HDAC7 (R166H). The gene codes for histone deacetylase
7, which mediates the removal of activating acetyl marks from histone tails to change enhancer states.
We show HDAC? regulates genes essential for the function of regulatory T cells (Treg), an
immunomodulatory subset that is dysfunctional in MS patients. Tregs transfected with HDAC7 R166H
constructs present with increased Treg function and suppression capacity compared to WT HDAC7
expressing Tregs. Transcriptomic analysis of HDAC7 R166H expressing Tregs reveal alterations in T
helper and mitochondrial gene modules. Finally, conditional mono-allelic deletion of HDACT in Tregs
increases severity of experimental autoimmune encephalitis, a mouse model of MS. Through the study
of the HDAC7 R166H variant, we explore how changes to the epigenetic landscape can drive MS risk,
using a known mediator of enhancer state. We demonstrate a risk allele impacts Treg function, implying
a causal role for Treg dysfunction in MS. Finally, we highlight the importance of HDAC? in the Treg
compartment to maintain peripheral tolerance in the context of neuroinflammation.

F86. Developing Islet Antigen-Specific Chimeric Antigen Receptor for Regulatory T Cell Therapy
in Type 1 Diabetes

Emilie Ronin', Yannick Muller!, Kevin Leung?, Roxxana Beltran Valencia®, Jim Wells?, Decio Eizirik®,
Nick Devoogdt*, Jeffrey Bluestone® and Tang Qizhi®

"Department of surgery, University of California, San Francisco, San Francisco, CA, 2Department of

Pharmaceutical Chemistry, University of California, San Francisco, San Francisco, CA, 3ULB Center for
Diabetes Research, Medical Faculty, Vrije Universiteit Brussel, Brussel, Brussels Hoofdstedelijk

Gewest, Belgium, *In vivo Cellular and Molecular Imaging Laboratory, Vrije Universiteit Brussel,
Brussel, Brussels Hoofdstedeljjk Gewest, Belgium, °Diabetes Center, University of California, San
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Francisco, San Francisco, CA, $Department of Surgery, Diabetes Center, University of California, San
Francisco, San Francisco, CA

Early-phase clinical trial of ex vivo expanded polyclonal Tregs in T1D showed persistence of the infused
Tregs and promising safety profile. However, efficacy in diabetes reversal will likely require islet
antigen-specific Tregs that will be difficult to expand ex vivo. Chimeric antigen receptor (CAR) is one
potential strategy to redirect polyclonal Tregs to islet antigens. We thus began constructing islet-specific
CARs by screening a Fab library for clones that bind to 20 different candidate pancreatic antigens. Two
clones have been validated to bind to human islets and one of which was for DPP6. For constructing
anti-DPP6 CARs, we turned to DPP6-specific nanobodies derived from camelidae antibodies for their
smaller size, more stable structure, low immunogenicity, and better access to target antigens. From a
panel of DPP6 nanobodies, we selected one with consistent high reactivity to human primary islet cells
to construct a CAR. The resulting DPP6-CAR is expressed at the cell surface in Jurkats and primary

human CD4* T cells. When co-cultured with human islets, we observed a strong and specific activation
of DPP6-CAR expressing T cells. Since the DPP6-CAR does not react with mouse islets, we have
developed a humanized mouse model of autoimmune diabetes in which transplanted human islets are
rejected by islet antigen-specific human T cells. Ongoing experiments are evaluating DPP6-CAR Tregs
in vitro and in vivo toward the goal of determine the efficacy and safety of islet antigen-specific CAR
Tregs. Results from this study will inform future efforts in translating this strategy to the clinic.

F143. Tolerogenic Tregitope in Factor V with superior inhibitory capacity as a potential
immunotherapy in Autoimmunity and Allergy

Shah Miah', Sandra Lelias?, Amy Rosenberg®, Pooja Hindocha?, Frances Terry®, Brian Roberts®,
Patricia Bettinger®, William Martin2 and Anne De Groot2

'EpiVax, Inc., PROVIDENCE, RI, 2EpiVax, Inc., Providence, RI, 3US FDA, Silver Spring, MD, “EpiVax
Inc, Providence, RI, 5Einax Inc., Providence, RI

Tregitopes are regulatory T cell epitopes derived from conserved sequences in IgG that induce the
body’s natural regulatory T cells, and thereby suppress unwanted immune responses, maintain and
generate antigen-specific tolerance, prevent the immune system from attacking self, maintaining
homeostasis and self-tolerance avoiding the development of autoimmune diseases and allergies.
Published work from our laboratory and others have shown that Tregitope-specific natural Tregs
(nTregs) modulate T effector responses by inhibiting the activity of autoreactive effectors and/or by
changing the phenotype of T effectors to adaptive aTregs in models of autoimmunity and allergy.

We have identified several Tregitopes in factor V (FV) using our in-silico tool that are promiscuous HLA-
DR binders and have highly conserved TCR facing residues to other prevalent serum proteins,
characteristic of Tregitopes. We have found that a novel factor V derived Tregitope (FVP4) significantly
suppressed CD4 recall response to Tetanus Toxoid (TT) in an ex vivo assay using PBMCs from healthy
donors. FVP4 co-culture with PBMC also reduced HLA DR expression on CD11c+ antigen-presenting
cells. The inhibition of CD4 T effector cell activation and increase in the ratio of Treg/Teff cells is a direct
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consequence of the activation of T regulatory cells and/or the conversion of TT-specific T effector to
adaptive aTregs.

The delivery of this potent, newly identified FVP4 Tregitope will improve on existing Ag-specific
therapies and restore adaptive tolerance by harnessing the power of natural T regulatory cell induction
to selected disease antigens involved in organ-specific autoimmunity (such as T1D, Graves’ disease) or
environmental allergens.

F146. Methotrexate delays type 1 diabetes onset and inhibits diabetogenic immune responses in
NOD mice

Yiqun Zhang, Carol Dou, Lynn Zhang and Jan Dutz

Department of Dermatology and Skin Sciences, BCCHR, The University of British Columbia,
Vancouver, BC, Canada

Methotrexate (MTX) is effective in the treatment of autoimmune diseases such as rheumatoid arthritis
and psoriasis. Type 1 diabetes (T1D) is an autoimmune disease, in which pancreatic islet B cells are
mainly destroyed by diabetogenic CD8 T cells. The aim of the study was to investigate effects of MTX
on T1D and diabetogenic immune responses in a non-obese diabetic (NOD) mouse model.

Female NOD mice were treated with low doses of MTX or PBS subcutaneously, diabetes development

was monitored, and mouse tissues were assessed for insulitis, diabetogenic IGRP V7*CD8* T cells and
T regulatory cells (Tregs). Further, in vitro effects of MTX on 8.3 CD8 T cell proliferation and activation
upon IGRP V7 peptide stimulation were also determined.

Diabetes onset was delayed in NOD mice after MTX treatment and islet insulitis scores were lower in

MTX-treated mice than in PBS control mice. The proportion of circulating IGRP V7*CD8* T cells in
MTX-treated mice was reduced significantly. Adoptively-transferred 8.3 CD8 T cell proliferation in MTX-
treated mice was largely abolished, whereas the fraction of FOXP3*CD73* Tregs within the pancreatic
lymph nodes was enhanced significantly after MTX treatment. Further, ex vivo experiments showed that
MTX strongly inhibits IGRP V7-stimulated 8.3 CD8 T cell proliferation and expression of IFNy and
NKG2D upon IGRP V7 stimulation.

This study demonstrates that MTX treatment delays T1D development, inhibits insulitis and

diabetogenic IGRP V7*CD8" T cell proliferation, and increased the fraction of FOXP3*CD73* Tregs in
NOD mice. Thus, MTX may provide an effective and novel treatment for T1D.
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F147. AIED Patients Demonstrate Unique Caspase-7 Mediated Processing of IL-1beta
Shresh Pathak' and Andrea Vambutas?

The Feinstein Institutes for Medical Research / Donald and Barbara Zucker School of Medicine at

Hofstra/Northwell, Manhasset, NY, 2The Feinstein Institutes for Medical Research / Donald and Barbara
Zucker School of Medicine at Hofstra/Northwell, New Hyde Park, NY

Interleukin-1@ (IL-1B) is a key pro-inflammatory cytokine involved in the progression of many auto-
inflammatory and autoimmune diseases including autoimmune inner ear disease (AIED). IL-1B
inhibition has been shown to result in clinical hearing improvement in a small cohort of corticosteroid-
resistant AIED patients. It is well accepted that IL-1f8 processing occurs through caspase-1 to generate
a 17 kDa fragment of IL-1 B, however, a lesser-known caspase-mediated cleavage site may result in a
28 kDa fragment. We have identified that PBMCs from AIED patients uniquely generate this 28 kDa
fragment in response to lipopolysaccharide (LPS). We synthesized and compared the biologic activity of
the 28 kDa fragment to the 17 kDa IL-1B product treating PBMCs from AIED patients and control
subjects with these peptide fragments. The 28 kDa fragment induces IL-6, TNF and CCL3 in PBMC.
We sought to determine which caspase results in generation of 28 kDa of IL-1B. Interestingly, caspase-
1 was not able to generate the observed 28 kDa fragment, however caspase-7 showed a dose and time
dependent increase in 28 kDa band expression. Mass spectrometry confirmed that caspase-7 cleavage
of pro-IL-18 generates the 28 kDa fragment observed in AIED patients. Collectively, these results
provide an insight into a novel mechanism for IL-1f processing resulting in 28 kDa fragment generation
and its proinflammatory effects. Work is underway to determine which component of PBMC directs the
generation of 28kDa fragment.

F157. Transcriptomic Profiling of the Inmune Compartment in the Tissue Environment of
Psoriatic Arthritis

Salvatore Albani', Wei Xin Gladys Ang?, Pavanish Kumar', Dianyan Guo?, Ahmad Bin Mohammed
Lajam?2, Warren Fong® and Ying Ying Katy Leung®

"Translational Immunology Institute, Singhealth/Duke-NUS Academic Medical Centre, Singapore,

Singapore, 2Translational Immunology Institute Singapore, Singapore, N/A, Singapore, 3Singapore
General Hospital, Singapore, N/A, Singapore

Psoriasis is a chronic inflammatory skin disease affecting between 1.5-5% of the population in
developed countries. Up to 30% of psoriasis patients also develop psoriatic arthritis (PsA) afflicting the
joints. The aetiology of psoriasis and PsA is poorly understood. To address this gap in knowledge, we
adopted a transcriptional approach to identify dysregulated immune networks in affected tissue.

Skin punch biopsies from lesional and morphologically normal skin of 4 PsA patients were enriched for
CD45+ cells to obtain immune cells for subsequent RNA purification and RNAseq. Differently
expressed genes (DEG) were identified and pathway analysis performed using the integrated
Differential Expression and Pathway (iDEP) analysis tool.

We found that CD45+ cells from PsA lesional skin, compared to normal sites, were enhanced for DEG
associated with immune processes (including IL17A, FCN1, and CTLA4 ), in particular, anti-microbial
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responses (such as DEF4BA and S100A8 ) and immune cell chemotaxis (notably CXCL13 and
SELPLG ), suggesting possible inflammatory responses to skin microbiota that may promote influx of
circulating immune cells. Interestingly, lesional skin showed deficient expression of genes associated
with tRNA metabolic processes ( including aminoacyl tRNA synthetases e.g. AARS ), suggesting
protein translation defects that could contribute to immune cell dysfunction.

Our transcriptional approach provides a comprehensive overview of localised immunity in psoriasis and
predicts intimate interactions with the peripheral immune system. Further studies are ongoing to
uncover cell types involved, as well as parallels at other disease sites. These findings will facilitate the
identification of novel targets for treatment of PsA.

F159. Deciphering the immune architecture of enthesitis-related arthritis

Salvatore Albani', Shi Huan Tay', Jing Yao Leong?, Martin Wasser?, Amanda Jin Mei Lim?, Phyllis
Zixuan Chen?®, Joo Guan Yeo? and Thaschawee Arkachaisri

"Translational Immunology Institute, Singhealth/Duke-NUS Academic Medical Centre, Singapore,
Singapore, 2Translational Immunology Institute, Singhealth/Duke-NUS Academic Medical Centre,
Singapore, N/A, Singapore, 3Translational Immunology Institute, Singapore, Singapore, N/A,
Singapore, “KK Women's and Children's Hospital, Singapore, N/A, Singapore

Enthesitis-related arthritis (ERA), a common subtype of juvenile idiopathic arthritis (JIA) in Asia, carries
a poor prognosis but limited knowledge on disease mechanism frustrates clinical diagnosis and
treatment. We hypothesise multiple aberrations from the healthy immunome drive ERA pathogenesis,
which demands a comprehensive high-dimensional interrogative strategy to assess the ERA immune
architecture.

We examined peripheral blood mononuclear cells from 30 ERA patients within the first year of disease
and 30 healthy paediatric controls with mass cytometry, using two extensive antibody panels
encompassing key lineage and functional markers. Dimensional reduction and unsupervised clustering
were performed to identify immune cell subsets differentially present in ERA patients. These subsets
were statistically evaluated with reference to the healthy cohort and their association with disease
activity determined.

We identified broad differences in the ERA circulatory immune architecture spanning both innate and
adaptive immune cell populations, notably with the enrichment of naive CD4+ and CD8+ T cells
alongside depletion of cytolytic NK cells (CD569MCD16+). In addition, the chemotactic and cytokine
profiles of their subsets also differed in ERA patients, which is mechanistically relevant as this
underscores their migratory capacities and potential effector roles in the ERA arthritic
microenvironment.

This is the first study, via deep parameterisation afforded by mass cytometry, to demonstrate a
concomitant dysregulation of both innate and adaptive immunity in ERA patients. Further mechanistic
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studies of these immune cell subsets and their functional networks will inform development of
prognostic markers of important clinical fates.

F163. High-Dimensional Inmunophenotyping by Mass Cytometry Reveals Unique Cellular
Alterations in Patients with Undiagnosed Inflammatory Diseases

Alisa Mueller!, Joshua Keegan', Jennifer Nguyen', Alec Griffith!, Thomas Licata’, Elizabeth Fieg",
Gregory Keras', Lauren Briere?, Laurel Cobban', Juan Pallais!, Matthew Coggins’, Jeffrey Sparks', V.
Michael Holers3, - Undiagnosed Diseases Network?, David Sweetser?, Joel Krier!, Joseph Loscalzo',
James Lederer! and Deepak Rao’

7Brigham and Women's Hospital, Boston, MA, 2Massachusetts General Hospital, Boston, MA,
3University of Colorado Denver, Boston, MA, 4Undiagnosed Diseases Network, Boston, MA

Few tools are available to evaluate immune dysregulation in patients with severe autoimmune or
inflammatory conditions that do not conform to well-defined diseases. The ability to identify features of
the aberrant immune response in these patients may help reveal underlying etiology and guide therapy.
Here we used mass cytometry to study immune dysregulation in patients with immunologic conditions
assessed in the Undiagnosed Diseases Network (UDN), a multi-center program evaluating rare
disorders that defy diagnosis. We analyzed PBMCs from 16 UDN patients with inflammatory conditions
plus 97 non-inflammatory controls, 25 lupus patients, and 20 rheumatoid arthritis patients as
comparators using two 39-marker panels. We identified outliers as patients with an exceedingly high
frequency of a specific cell subpopulation or expression of a marker, with a level elevated >2-fold above
the next highest patient. This approach revealed outlier features in 4/16 UDN patients (25%) and 2/142
comparators (1.4%), indicating significant enrichment in UDN patients (p< 0.001). UDN cases included:
CD25MNCD127- Tregs comprising ~50% of CD4* T cells (average=4.7+4.1%) in a patient with
erythroderma; Vo2 yd T cells comprising 27% of T cells (average=2.4+3.2%) in a patient with CNS

disease; GranzymeB*/CD94* T-cells comprising 35% of CD4* T cells (average=1.1£3.5%) in a patient
with peripheral neuropathies; CD138 overexpression on monocytes/T cells (MFI=36; average=1.0£3.4)

in a patient with CNS disease. Analyses also uncovered a patient with expanded Bcl2*/CD5* B cells,
subsequently diagnosed as leukemia. Thus, integrating high-dimensional cytometry with clinical and
genetic findings offers a promising approach to identify pathogenic immune mechanisms in
undiagnosed patients.

F166. Tetraspanins and miRNAs related to B cells isolated from urinary extracellular vesicles as
biomarkers for lupus nephritis

Itze Navarro-Hernandez', José Torres-Ruiz2, Daniel Carrillo-Vazquez, Diana Gémez-Martin3, So-
Young Bang?, Hye-Soon Lee?, Sang-Cheol Bae?, Betty Diamond?®, José Hernandez-Hernandez' and
José Maravillas-Montero®

TCINVESTAV-IPN, MEXICO CITY, Distrito Federal, Mexico, 2Institute of Medical Sciences and Nutrition
Salvador Zubirén, MEXICO CITY, Distrito Federal, Mexico, ®Instituto Nacional de Ciencias Médicas y
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Nutricién Salvador Zubirén, MEXICO CITY, Distrito Federal, Mexico, “Hanyang University Hospital for
Rheumatic Diseases, Seoul, Seoul-tukpyolsi, Republic of Korea, °The Feinstein Institutes for Medical

Research, Manhasset, NY, 8Universidad Nacional Auténoma de México, Ciudad de Mexico, Distrito
Federal, Mexico

Lupus nephritis (LN) is a complication of systemic lupus erythematosus (SLE); it presents from
asymptomatic mild proteinuria to glomerulonephritis that progresses rapidly to renal failure, affecting up
to 60% of patients who have been diagnosed with SLE. Renal biopsy is useful to establish the specific
class and severity of LN, but being an invasive procedure, it presents renal risks and complications
such as macroscopic hematuria, peri-renal hematoma, infection, damage to adjacent organs and barely
renal loss and death. It is currently known that in several diseases there is an increase in the number of
extracellular vesicles (EVs) in different fluids, such as urine. Therefore, biomarkers can be obtained for
the disease prognosis. Thus, in this work, the presence of urine EVs (UEVs) was evaluated in patients
with active LN, SLE without renal activity, and in healthy individuals. Tetraspanins (CD37, CD53,
tetraspanin33), and ADAM10 were identified in uEVs by flow cytometry and B-cell-related miRNAs by
qPCR. We found a greater amount of UEVs, as well as tetraspanins and miRNAs in patients with active
LN, than in healthy individuals or in patients with SLE without renal activity. In addition, some of these
variables correlate with the clinical data of active disease, therefore, it is suggested that they can be
used as biomarkers for the prognosis of LN.

F170. Compound heterozygosity for two NLRP3 mutations in a child with MOG-autoantibody
positive encephalomyelitis

Susanna Felsenstein' and Deirdre O'Sullivan?
"Alder Hey Children's Hospital, Liverpool, England, United Kingdom, 2Cork University Hospital, Cork,
Cork, Ireland

Background:

Myelin Oligodendrocyte autoantibodies (antiMOG) occur in a subset of demyelinating
neuroinflammatory disorders, termed antiMOG-associated encephalomyelitis (MOG-EM). NLRP3 GOF-
mutations are associated with autoinflammatory conditions known as Cryopyrin Associated Periodic
Fever syndromes. We present a case of MOG-EM with concomitant compound NLRP3 heterozygosity
previously associated with autoinflammation.

Case:

A 2.5 year old boy presented with lethargy, behavioural changes and daily fevers for three weeks.
Physical examination was noncontributory. Inflammatory markers were raised. An extensive infectious
work-up was negative, imaging studies and bone marrow aspirate normal.

While daily fevers continued, he deteriorated neurologically, developing clonus, hyperreflexia and
encephalopathy and requiring admission to intensive care. MRI brain/spine demonstrated acute
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disseminating encephalomyelitis affecting deep grey matter, and transverse myelitis. Repeat lumbar
puncture was nonreactive but antiMOG positive, constituting a diagnosis of antiMOG-positive
encephalomyelitis and longitudinally extensive transverse myelitis (antiMOG-EM/LETM). Following
steroid pulse and IVIG, he made a gradual but complete recovery. An autoinflammatory gene panel
identified compound heterozygosity for two NLRP3 missense mutations, one of which previously
associated with autoinflammation, one novel. The patient remains under close clinical surveillance. IL1-
blockade has not been commenced.

Discussion:

We present a patient with antiMOG-EM/LETM, whose genotype places him onto the autoinflammatory
spectrum. This case may illustrate a role for inflammasomopathies in antiMOG-spectrum and similar
disorders not previously associated with the inflammasome. A larger-scale study investigating the role
of NLRP3 in neuroinflammatory disorders may provide important pathophysiological insights and
potentially novel avenues for treatment.

F184. The Role of Aire in the selection of Regulatory T cells in Diabetes

Jennifer Smith!, Jared Balolong', Shen Dong', Nathan Cramer’, Cody Mowery?, Frances Crawford?,
Jimmie Ye2, John Kappler3, Jeffrey Bluestone* and Mark Anderson®

"The University of California, San Francisco Diabetes Center, San Francisco, CA, 2The University of
California, San Francisco, San Francisco, CA, 3National Jewish Health, Denver, CO, 4Diabetes Center,

University of California, San Francisco, San Francisco, CA, 2University of California, San Francisco,
San Francisco, CA

In autoimmune diseases like T1D, it is proposed that failure in central tolerance mechanisms towards
pancreatic islet self-antigens leads to the escape of pathogenic clones and loss of critical
immunosuppressive antigen-specific Tregs. The importance of Aire in maintaining central tolerance
against self-reactive antigens is evidenced by the multiorgan autoimmune disease seen in individuals
with mutation the Aire gene. When Aire-expression is specifically ablated in mouse mTECs, there is a
dramatic increase in the number of self-reactive T cells that escape negative selection, in addition, a

dramatic loss of FoxP3* Tregs. Utilizing novel high-throughput platforms and single-cell DNA-barcoding
technology has allowed us to assess several thousand CD4* T-cell clones. The use of FoxP3-GFP

reporter mice permits us to identify individual FoxP3*Tregs that have undergone Aire-dependent
selection in the thymus and compare the TCR repertoire to mice that have had Aire specifically ablated
from the mTECs. Identification of unique clones and gene signatures within our large datasets has
allowed us to qualitatively assess the functional role of the identified TCRs within the model of T1D. We
have begun comparing our extensive datasets of insulin-specific-TCRs and TCRs that we have
previously identified from diabetic animals to our Aire-dependent-TCRs. In addition, the peptide
specificities of the identified TCRs are currently being evaluated using Baculovirus MHC-II peptide-
libraries. Our proposed study aims to expand our knowledge on TCR repertoire of Aire-dependent

FoxP3*Tregs and the antigen-specificity in T1D, improving our understanding of the respective function
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of thymic-derived antigen-specific Treg suppression in peripheral tissues associated with autoimmune
T1D.

F185. The Killer Inmunoglobulin-like Receptor KIR3DL1 in Combination with HLA-Bw4 is
Associated with Pediatric Acute-onset Neuropsychiatric Syndrome (PANS)
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Alto, CA, SRothman Center for Pediatric Neuropsychiatry, Pediatrics and Psychiatry, University of South

Florida, Florida, USA, St Petersburg, FL, "Pediatrics and Developmental Neuroscience Branch (PDN) in
the Intramural Research Program (IRP) of the National Institute of Mental Health (NIMH), Bethesda,

Maryland, USA, Bethesda, MD, 8Department of Neurology, University of California San Francisco, San
Francisco, California, USA, San Francisco, CA

Pediatric Acute-onset Neuropsychiatric Syndrome (PANS) is characterized by abrupt onset of
obsessive-compulsive disorder (OCD) and/or food restriction with other specified neuropsychiatric
symptoms. PANS patients have been observed to have co-existing arthritis, immunodeficiency and
other autoimmune diseases, and/or first degree family members with autoimmune diseases. Our
previous study of HLA variation in PANS patients versus respective healthy controls of European
ancestry showed significant HLA-B associations including HLA-B38, HLA-B52 and HLA-B27 allotypes
(being predominantly for HLA-B*27:02 allele), having in common that they present the Bw4 serological
epitope. Since Bw4 is the ligand of the inhibitory receptor KIR3DL1 on the surface of natural killer cells,
we extended our work to characterize polymorphism of KIR3DL1 in a cohort of PANS patients of
European ancestry (n=134) and respective ethnically-matched healthy controls (n=1,748). We
performed a probe capture enrichment NGS-based KIR genotyping method with a custom
bioinformatics pipeline (Norman et al., AJHG 2016) to determine polymorphism of KIR3DL1, and we
analyzed the KIR3DL1 genotyping data in the context of its ligand Bw4 (encoded by certain HLA-A and
HLA-B allotypes, where this NGS-based HLA data was pre-existing). We found that KIR3DL1*002
allotype in the presence of Bw4 was strongly associated with PANS patients when compared to healthy
controls (OR=1.84, 95% ClI, 1.18-2.78, p=0.005). Interestingly, KIR3DL1*002 encodes a KIR inhibitory
allotype that is expressed at high levels on the surface of NK cells (Saunders et al., JEM 2016).Thus,
we suggest this KIR-HLA interaction may be involved on the immune dysregulation events being part of
the pathophysiology of PANS.
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F186. Single cell transcriptome analysis of circulating plasmacytoid dendritic cells and switched
memory B-cells in SLE patients reveals differential responsiveness to Type | IFN
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Background/Purpose: Both plasmacytoid dendritic cells (pDCs) and switched memory B cells
(SMBCs) are key effector cells in systemic lupus erythematosus. We performed single-cell RNA
sequencing in pDCs and SMBCs from SLE patients and controls to assess cellular sub-groups within
these lineages.

Methods: pDCs and SMBCs from SLE patients (n=10) and Healthy controls (HC; n=5) were purified by
magnetic separation. Single cells were captured and visually confirmed as single cells using the
Fluidigm C1 HT system. pDCs and SMBCs were clustered using UMAP and pseudo-temporal
analyses. Additionally, bulk RNA sequencing of in vitro IFN-a and  stimulated pDCs and SMBCs from
HC was performed to define cell type specific IFN-a and B response modules.

Results: In pDCs, type I IFN response was the major determinant of overall clustering patterns. IFN
signature in pDCs correlated with circulating type | IFN. In SMBCs, the overall clustering pattern was
independent of IFN signature. SMBC clusters were defined by cellular activation and proliferation genes
(HLA-DRs and CREB1), and nucleic acid processing genes (DNASE1 and SNORD3B-1). When
examined IFN-specific signatures, pDCs were more IFN- primed, while IFN-a signature predominated
in SMBCs. Of 1773 SLE-pDCs, zero expressed IFN-a or IFN-B transcripts, suggesting that IFN-
secreting pDCs are very infrequent in circulation.

Conclusions: Type | IFN induced transcripts are important to pDC diversity, while in SMBCs
transcripts related to cellular activation and nucleic acid processing are critical markers of transcriptional
heterogeneity. The data also suggest that pDCs and SMBCs differ in their responsiveness to IFN-a vs.
IFN-B in SLE.

F188. ILT7 and BDCA2 Regulation of Plasmacytoid Cells in Systemic Lupus Erythematosus

Mark Jensen', llona NIn2, Taro lwamoto3, Jacqueline Paredes?, Robert Clancy?, Jill Buyon* and
Timothy Niewold?

"Colton center for Autoimmunity, New York University School of Medicine, new york, NY, 2Colton center
for Autoimmunity, New York University School of Medicine, New York, NY, 3Chiba University, Chiba,
Chiba, Japan, *New York University School of Medicine, New York, NY
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Background: Systemic lupus erythematosus (SLE) is a chronic autoimmune disease in which
plasmacytoid dendritic cells (PDCs) are pathologically activated. In SLE, PDCs activated through toll
like receptor 7/9 produce interferons, inflammatory cytokines and become potent antigen presenting
cells. PDC activation can be inhibited by ligation of the regulatory surface receptors, immunoglobulin
like transcript 7 (ILT7) and blood dendritic cell antigen 4 (BDCA4).

Objective: To measure expression levels and function of ILT7 and BDCA2 using PDCs from lupus
patients and controls.

Methods: ILT7 and BDCAZ levels on PDCs from 50 lupus patients and 20 controls were measured by
quantitative flow cytometry. ILT7 and BDCAZ function was assessed by crosslinking ILT7 and BDCA2
on TLR9 activated PDCs and measuring IFN-a and TNF-a in 18-hour supernatants. Data were
analyzed for correlations with autoantibody titers, IFN serum levels, and disease symptoms and
severity.

Results: ILT7 and BDCA2 expression levels were significantly decreased in patients with high disease
activity (SLEDAI) scores. ILT7 and BDCA2 levels inversely correlated with serum ANA and dsDNA
titers. ILT7 and BDCAZ levels were 50% lower in patients with high autoantibody titers compared to
controls. Preliminary studies indicate the receptor function in these patients is dysregulated.

Conclusions: PDCs appear to be dysregulated in patients with severe disease and could be a
contributing factor to disease progression in these patients. Low levels and decreased function of ILT7
and BDCAZ2 in patients with high SLEDAI scores suggests that these patients may respond poorly to
therapies currently in clinical trials that target these receptors.

F193. Anti-CD45RC mAbs Immunotherapy Controls the Development of Auto-Immune
Symptoms in an APECED Rat Model of AIRE Deficiency

Marine Besnard', Jason Ossart!, Claire Usal!, Nadége Vimond", Hadrien Régue', Léa Flippe',
Annamari Ranki2, Part Peterson3 and Carole GUILLONNEAU'

"University of Nantes, INSERM, Center of research in Transplantation and Immunology, Nantes, Pays
de la Loire, France, 2Helsinki University Central Hospital, Inflammation Center, Skin and allergy,

Helsinki, Uusimaa, Finland, 3Institute of Biomedicine and Translational Medicine, Tartu, Tartumaa,
Estonia

Auto-immune regulator (AIRE) is a key transcription regulator that allows negative selection by
promoting the expression of tissue restricted antigens in the thymus. In human, AIRE-deficiency results
in the development of autoimmune-polyendocrinopathy-candidiasis-ectodermal-dystrophy (APECED), a
lethal autoimmune disease characterized by lesions of multiple peripheral organs and production of
many autoantibodies. To date, no cure is available.

Recently, our team generated the first Aire”~ rat model. In contrast to mouse models, these animals
harbor several key features of APECED and are therefore a pertinent model for preclinical studies. We
previously showed that targeting CD45RC enables a selective depletion of effector T cells (Teffs) while
preserving and boosting regulatory T cells (Tregs). Moreover, anti-CD45RC mAb therapy was
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protective in transplantation. To address the potential of anti-CD45RC immunotherapy to control
APECED autoimmune symptoms, we tested this treatment in our model.

First, we demonstrated that anti-CD45RC mAbs efficiently reduced alopecia and vitiligo presented

by Aire’- animals. Besides, isotype-treated Aire”" rats showed complete destruction of exocrine
pancreas and loss of thymus structure whereas these organs were preserved by anti-CD45RC mAbs
therapy. Interestingly, this treatment also decreased the production of autoantibodies and modified
Tregs’ transcriptome. Finally, analysis of PBMCs from APECED patients confirmed that the expression

of CD45RC was similar to the one observed in Aire”" rats.

In conclusion, we demonstrated that anti-CD45RC immunotherapy was able to control the development

of auto-immune symptoms in Aire”" rats. Furthermore, CD45RC expression was conserved between
our model and APECED patients underlying the clinical potential of CD45RC targeting in this disease.
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F196. Genes Implicated as Causative in Primary Inmunodeficiency are Up-Regulated in
Systemic Lupus Erythematosus

Haley Davis', Adam Labonte?, Matthew Kustra?, Prathyusha Bachali2, Jackson Xu3, Erika Hubbard?,
Katherine Owen?, Brian Keggaris?, Peter Lipsky2 and Amrie Grammer?

TAMPEL BioSolutions LLC, Ruckersville, VA, 2AMPEL BioSolutions LLC, Charlottesville, VA, SAMPEL
BioSolutions, Charlottesville, VA

Systemic lupus erythematosus (SLE) is a polygenic autoimmune disease defined by hyper-reactivity of
the immune system. In contrast, persons with primary immunodeficiency (PID) have specific defects in
molecular pathways required for complete immune responsiveness. To determine whether PID-defined
molecular pathways are involved in the pathogenesis of autoimmunity, we asked whether causal PID
genes are abnormally expressed in SLE. A novel, comprehensive database of 450 PID genes was
created and curated by extensive primary literature mining. PID genes were clustered based on protein-
protein interactions and immunological functions of the gene clusters determined. Protein-protein
interaction clustering of PID genes formed 16 distinct groups with significant intracluster and intercluster
connectivity, predominantly categorized by DNA repair, immune cell surface markers, pattern
recognition receptors, secreted immune proteins, and pro-proliferation genes. Of the 450 PID genes,
400 were differentially expressed in SLE patients, with overexpression associated with increased
disease activity determined by the SLE Disease Activity Index. Applying a combination of a Variable
Autoencoder to sort a cohort of 1620 SLE patients based on clinical features and machine learning to
classify subjects based on gene expression, we documented that up-regulation of PID genes was
associated with SLE disease activity. Together, these data represent a large scale, comprehensive
analysis of the role of PID genes in SLE, and demonstrated that genes encoding immune checkpoints
are over-expressed in SLE patients and can be used to classify immunologic activity in lupus.

F200. LAG3 limits diabetogenicity of intra-islet CD8 T cells.

Stephanie Grebinoski', Qianxia Zhang?, Anthony Cillo3, Andrea Workman?, Creg Workman3 and
Dario Vignali®

"University of Pittsburgh, PITTSBURGH, PA, 2Harvard University, Boston, MA, 3University of
Pittsburgh, Pittsburgh, PA

Control of effector T cells is necessary to limit autoimmune diabetes (AD). One mechanism by which this
is achieved is through inhibitory receptor (IR) expression. Lymphocyte Activating Gene 3 (LAG3) is one
critical IR that limits disease progression and incidence of AD. Using a mouse model in which LAG3
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deletion is restricted to CD8* T cells, Lag3-L-YFPESICRE-GFP NOD, and wild type (WT) controls, E8iCRE-
GFP NOD, we find that CD8* T cell-restricted deletion of LAG3 is sufficient to accelerate diabetes

incidence and insulitis. Interestingly, we see Lag3--YFPESICRE-GFP NOD mice have an increased
intra-islet CD8:Treg ratio, and increased tetramer (Nrpv7, IGRP mimotope) staining. These observations

drive our hypothesis that LAG3 limits those autoreactive CD8* T cell. 5’ single cell RNAseq reveals

that LAG3-deficient (Lag3~") intra-islet CD8* T cells are transcriptionally unique compared to WT
controls, exhibiting a more activated phenotype along with lower geneset enrichment for markers of

exhaustion. This was validated by flow cytometry in which WT CD8* T cells possess an expanded PD1M
Tox* population, while Lag3~ CD8* T cells have an expanded PD1™d population, express more CD44,
KLRG1, BrdU, Ki67, and less aCasp3. This indicates that WT CD8* T cells are able to appropriately
upregulate PD1 and Tox in response to chronic self-antigen stimulation, while Lag3”~ CD8" T cells
maintain an activated population. Strikingly, LAG3 deletion on CD8* T cells appears to be sufficient

to overcome a normal “exhaustion-like” program in intra-islet CD8* T cells, resulting in
accelerated diabetes incidence and highlighting an important for LAG3 and exhaustion programs
in AD.

F201. Anti-inflammatory effect of Dimethyl Fumarate in the Intestinal Mucosa of Mice with
Experimental Autoimmune Encephalomyelitis

Amanda D. R. Lima', Breno Bandoni Ferrari', Elaine C. Oliveira, Rodrigo M. Carvalho!, Matheus A.
Souza', Natalia B. Silva’, Raphael P. S. Quintiliano’, Fernando Pradella’ and Leonilda M. B. Santos’

"University of Campinas, Campinas, Sao Paulo, Brazil, 2Technology Faculty of Sorocaba - Paula Souza
State Center of Technological Education, Campinas, Sao Paulo, Brazil

Dimethyl fumarate (DMF; Tecfidera, Biogen) is an oral medication utilized to treat Relapsing-Remitting
forms of Multiple Sclerosis (MS). DMF treatment is associated with reduced disease activity in MS
patients. However, the mechanisms by which this compound functions are not completely understood.
This work aimed to investigate the effect of DMF administration in the intestinal mucosa of mice with
Experimental Autoimmune Encephalomyelitis (EAE), the animal model to study the immunological
response in Multiple Sclerosis (MS). C57BL/6 female mice were immunized to induce EAE. DMF or its
vehicle were administered by gavage twice a day, starting on day 3 post immunization, in the
concentrations 7.5 and 30 mg/kg. Mesenteric lymph nodes (mLN) were analysed by flow cytometry and
Real-Time Polymerase Chain Reaction (RT-PCR). The analysis of T cells by flow cytometry showed no
difference in the CD4+Foxp3+ regulatory T cells population after 10 and 15 days of treatment. However,
a higher total expression of Foxp3 mRNA was observed on mLN with 10 and 15 days of DMF
administration. The RT-PCR also showed higher levels of anti-inflammatory cytokines, such as IL-10,
TGFb and IL-27, in the animals that received DMF. Altogether, our data show the production of anti-
inflammatory molecules in the gut, which might contribute to DMF beneficial effects. These findings
indicate that the gut could be an alternative site of action of DMF, which may contribute to its effects of
reducing disease severity MS patients.
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F202. Dimethyl Fumarate Induces Apoptosis of Activated Lymphocytes. Could Apoptosis Be
Related to Lymphopenia in Multiple Sclerosis Patients?

Breno Bandoni Ferrari’, Amanda D. R. Lima', Matheus A. Souza', Rodrigo M. Carvalho', Elaine C.
Oliveira2, Raphael P. S. Quintiliano’, Fernando Pradella’ and Leonilda M. B. Santos’

"University of Campinas, Campinas, Sao Paulo, Brazil, Technology Faculty of Sorocaba - Paula Souza
State Center of Technological Education, Campinas, Sao Paulo, Brazil

Dimethyl fumarate (DMF, Tecfidera, Biogen) is an ester of fumaric acid that is used as an oral
medication for treatment of Multiple Sclerosis (MS). This drug has shown positive effects reducing
clinical disease activity in relapsing-remitting MS (RRMS). DMF is hydrolyzed to monomethyl fumarate
(MMF), which is considered its active metabolite, by intestinal esterases. A relevant complication that
might appear with DMF treatment is lymphopenia. Our study aimed to evaluate if the lymphopenia
observed is a result of the T cells entering on the apoptosis pathway. We used murine cells and human
peripheral blood mononuclear cells (PBMC) in culture with DMF and MMF in different concentrations.
Firstly, the cells were stimulated with anti-CD3 and anti-CD28 antibodies. After that, DMF, MMF or
control were added to the cell culture and incubated for 24 hours. To access apoptosis rate, we
measured the expression of the phosphatidylserine (PS). PS is naturally encountered on the inner part
of the cell membrane, but it migrates to the outside layer when apoptosis begins. We used a labelled
Annexin V, which is a natural binder for PS, to evaluate the apoptosis rate by flow cytometry. Moreover,
stimulated T cells from both murine cells and human PBMC showed an increase on the apoptosis when
they were treated with DMF and MMF in vitro. Our data indicates that the lymphopenia observed in MS
might be related to an increase on T cell apoptosis.

Financial support: FAPESP, CNPq, CAPES

F203. Determination of cytokines and Indoleamine 2,3 dioxygenase in peripheral blood of
Multiple sclerosis patients with depression/anxiety symptoms treated with IFNB and Fingolimod

Leonilda M. B. Santos', Amanda D. R. Lima', Breno Bandoni Ferrari', Raphael P. S. Quintiliano®,
Fernando Pradella’, Carlos Tauil2, Adriel Moraes' and Clarissa Yasuda'

"University of Campinas, Campinas, Sao Paulo, Brazil, 2University of Brasilia, Brasilia, Distrito Federal,
Brazil

Depressive and anxious disorder occur in up to 50% of people living with MS, which represents 2-3
times higher than those of the general population. Numerous etiological factors may contribute to the
depression in MS patients including lesion burden, inflammatory response, as well as stressors that
accompany living with an unpredictable disabling disease. Recently, an extensive body of data
demonstrates that depression is associated with inflammatory response. Proinflammatory cytokines
induce classical depression symptoms. Activation of inflammatory response also induces the production
of indoleamine 2, 3 dioxygenase (IDO). IDO catabolizes tryptophan, the amino acid precursor of
serotonin and melatonin, which may contribute with depression symptoms. In this study, we quantified
IDO and pro and anti-inflammatory cytokines in two groups of patients with MS and depression treated
with [FNB and fingolimod. The results showed that patients treated with IFNB had increased IDO
expression while inflammatory cytokines were decreased. On the other hand, patients with MS and
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depressive symptoms treated with fingolimod had significantly decreased IDO expression and
significantly increased cytokines proinflammatory such as TNFa and IL-6, in levels comparable to
patients with depression only. Our data indicate that the different drugs used to treat MS also have
different mechanisms of maintaining depressive symptoms in patients with MS, which requires careful
clinical follow-up of these patients.

Financial support: FAPESP, CNPq, CAPES

F204. GFAP distinguishes active AQP4-NMOSD from other inflammatory spinal cord lesions but
does not correlate with MRI lesion load
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Neuromyelitis optica spectrum disorders (NMOSD) are inflammatory diseases of the central nervous
system characterized by extensive long spinal cord lesions (LSCL). 60-90 % of NMOSD are positive for
antibody recognizing aquaporin-4 (AQP4) expressed at the foot processes of astrocyte (AQP4-
NMOSD). Recently, among anti-AQP4 antibody-negative NMOSD, 7.4-39 % were positive for anti-
myelin oligodendrocyte glycoprotein (MOG) antibody (MOG-NMOSD). In the past, astrocytic marker
such as SB100 and glial fibrillary acidic protein (GFAP) has been investigated as diagnostic biomarkers
for AQP4-NMOSD. However, the possibility that GFAP merely reflects the extent of spinal cord damage
has not been fully investigated. In this study, we retrospectively measured GFAP in frozen cerebral
spinal cord fluid samples obtained before acute phase treatment in active inflammatory spinal cord
lesions including AQP4-NMOSD. GFAP in AQP4-NMOSD (19 patients, mean 236.5 ug/ml) was
statistically higher than in MOG-NMOSD (5 patients, mean 0.41 pg/ml, U-test, p=1.82x10-3) and in

relapsing remitting multiple sclerosis (16 patients, mean 0.79 pg/ml, U-test, p=1.46x10°). GFAP
elevation was observed regardless of prior oral steroid intake and its sharp drop was confirmed after
administration of intravenous methylprednisolone in concordance with neurological recovery.
Correlation between GFAP and spinal MRI T2-lesion load was not found in our study. Over all, we
propose GFAP as a biomarker in distinguishing active astrocytic damage in AQP4-NMOSD spinal cord
lesion from other inflammatory myelitis. Its elevation is not dependent on the extent of the damage and
may be a sensitive surrogated marker for determining the presence of acute inflammation in AQP4-
NMOSD.

F208. Extracellular ADP/P2Y1 axis mediates neutrophil chemotaxis in inflammatory arthritis
Xiaoyu Zhang', Yihan Zhao' and Bing Du?

"University of Pittsburgh, Pittsburgh, PA, 2East China Normal Univerisity, Shanghai, Shanghai, China
(People's Republic)
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Rheumatoid arthritis (RA) is a chronic autoimmune disease that primarily affects the joints and
associated with excessive immune cell infiltration. However, the cross-talk between tissue-resident and
infiltrated immune cells in RA development remains unknown. Here, we demonstrated synovial

macrophages exacerbate neutrophil-driven joint damage in RA through ADP/P2Y 1 signaling. We
showed that extracellular ADP (€ADP) and its receptors are all increased obviously in joints of RA
model mice, and eADP enhances neutrophil infiltration through macrophages produced CXCL-2.
Accordingly, the arthritis mouse model had more neutrophils in inflamed joints through ADP injection,

whereas P2Y1 deficiency and pharmacologic inhibition restored arthritis severity to baseline levels
suggested the dominant role of ADP/P2Y1 signaling in RA formation. Moreover, the cellular activity of

ADP/P2Y1-mediated CXCL-2 production was dependent on Ca2*/Gaq-NF-kB/NFAT pathway in
macrophages. Overall, this study reveals a nonredundant role of eADP as a trigger in the pathogenesis
of RA through neutrophil recruitment and disrupting tissue homeostasis and function.

F211. Lymphoma driver mutations in the pathogenic evolution of an iconic human autoantibody

Manu Singh', Katherine Jackson', Jing Wang?, Peter Schofield, Matt Field3, David Koppstein®, Tim
Peters!, Deborah Burnett!, Simone Rizzetto#, Damien Nevoltris!, Etienne Masle-Farquhar!, Megan
Faulks!, Amanda Russell', Divya Gokal', Keisuke Horikawa®, Alexander Colella8, Timothy Chataway®,
James Blackburn®, Tim Mercer!, David Langley', Roy Jefferis”, Dan Suan', Maureen Rischmueller®,
Daniel Christ!, Robert Brink!, Fabio Luciani#, Tom Gordon®, Chris Goodnow and Joanne Reed'
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Despite affecting up to 10% of people, the pathogenesis of human autoimmune diseases remains
poorly understood. A major hurdle in deciphering the underlying pathogenesis is distinguishing
pathogenic lymphocytes that drive disease in amongst normal lymphocytes that contribute to host
defence and studying their genomic and proteomic characteristics with the required precision. Recent
advances in single cell genomics provides a powerful way to identify and characterize “rogue”
lymphocytes within heterogenous immune populations in patients with autoimmune disease.

Here we apply single cell multi-omic technologies to measure transcriptomic, proteomic, genomic and
epigenetic information from rare circulating B lymphocytes making pathogenic rheumatoid factor
autoantibodies in multiples cases of cryoglobulinemic purpura with primary Sjogren’s syndrome. These
rogue B cells making pathogenic autoantibodies were found to comprise clonal trees accumulating
mutations in their B-cell receptors which conferred pathogenicity by causing the antigen-bound
autoantibodies to undergo phase transition to insoluble aggregates at lower temperatures. When
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compared to the patient’s normal memory B cells, the rogue B cell clones were found to express an
aberrant gene expression profile and displayed genome-wide hypomethylation. Lymphoma driver
mutations in genes regulating B cell proliferation and activation — CARD11, TNFAPI3, CCND3, BTG2
and KLHL6 - were present in the rogue B cells producing the pathogenic autoantibody, providing a
novel explanation for how these cells escaped immune tolerance checkpoints.

These results demonstrate that single-cell multi-omic technologies can be used to characterise
pathogenic lymphocytes in autoimmune disease and provide direct evidence for a shared pathogenesis
of autoimmunity and lymphoid malignancy.

F212. lon channel-independent role of postsynaptic NMDA receptors in contralateral homotopic
cortical innervation

Jing Zhou' and Samuel Pleasure?
TUCSF, San Francisco, CA, CA, 2UCSF, San Francisco, CA

Anti-NMDAR encephalitis is an autoimmune disease associated with antibodies against NMDAR, with a
predilection for children and young adults. Patients present with psychosis, seizures and abnormal
movements. Abnormal movements are seen in around 90% cases, and are clinically prominent in
children, indicating that motor-sensory circuits may be disrupted in these patients. The callosal
connections in primary somatosensory cortex (S1) are especially critical for processing afferent
somatosensory inputs and the integration of sensory and motor signals necessary for skilled movement.
The influences controlling the callosal innervation pattern in S1 are not clear. We found that deleting
NMDAR from the cortex disrupts callosal projections to the primary/secondary somatosensory cortex
(S1/S2) border and leads to axons being uniformly distributed throughout S1. By combining genetic and
pharmacological manipulations, commercial antibody- and patient derived monoclonal autoantibody-
mediated loss of function, we found that loss of NR2B-containing NMDAR specifically in target S1 is the
cause of this phenotype. Furthermore, we found that NMDAR function in callosal circuit formation is
independent of ion channel function but dependent on interactions with the EphrinB/EphB signaling
pathway. Thus, NMDAR in target S1 determines the formation of callosal somatosensory circuits. This
work shows for the first time a molecular mechanism by which NMDAR regulate the anatomic formation
of a circuit in the developing brain by affecting axon guidance. Moreover, because anti-NMDAR
autoantibodies in pediatric patients cause persistent behavior deficits, our findings have significant
pathophysiologic and therapeutic implications.

F213. The effects of germline STAT3-activating mutations from autoimmunity and lymphoid
malignancy on mouse and human T cells

Etienne Masle-Farquhar', Kathryn Payne2, Manu Singh', Geetha Rao', Ghamdan Al-Eryani',
Katherine Jackson', Robert Brink', Stuart Tangye', Joanne Reed' and Chris Goodnow'

'Garvan Institute of Medical Research, Sydney, New South Wales, Australia, 2Center for Chronic
Immunodeficiency, Freiburg, Baden-Wurttemberg, Germany
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Signal transducer and activator of transcription 3 (STAT3) regulates gene expression downstream of
cell surface cytokine and hormone receptors. Heterozygous germline loss of function STAT3 mutations
lead to the primary immunodeficiency hyper-IgE syndrome while somatic activating STAT3 mutations
are highly recurrent in human solid organ and immune malignancies. Germline heterozygous activating
STAT3 mutations result in early-onset autoimmune disease, with aspects of immunodeficiency. Affected
individuals share characteristics with autoimmune lymphoproliferative syndrome and
immunodysregulation polyendocrinopathy enteropathy X-linked syndrome, including reduced T
regulatory cell numbers. They present with variable early-onset autoimmune symptoms including type 1
diabetes, rheumatoid arthritis, gut enteropathies and autoimmune cytopenias. Whilst many effects of
STATS3 loss-of-function on immune cells have been described, the mechanisms behind autoimmunity
and immunodeficiency in patients with activating STAT3 mutations remain unclear.

Here, we present a detailed characterisation of T cell development and maturation in young and old
mice on two different backgrounds with Crispr-engineered germline activating mutations in two different
domains of STAT3. We use mixed bone marrow chimeras, flow cytometry, T cell receptor deep
sequencing and high throughput single-cell transcriptomics to reveal cell-extrinsic and -intrinsic roles of
overactive STAT3 in T cells in autoimmunity and immune malignancy. These mice provide a model to
test the effect of various therapeutic agents in vivo. To our knowledge, this is the first report of mice with
Stat3 germline activating mutations identical to those in autoimmunity or malignancy. We validate our
key findings in humans with gain of function germline STAT3 mutations and childhood-onset
autoimmunity.

F216. High-throughput Single-cell Sequencing Identifies a Subset of Arthritogenic T Cells
Enriched in Nr4a1 and is Associated with Markers of Anergy and Exhaustion

Judith Ashouri-Sinha', Elizabeth McCarthy2, Lih-Yun Hsu', Steven Yu', Julie Zikherman', Jimmie
Yu' and Arthur Weiss'

TUNIVERSITY OF CALIFORNIA, SAN FRANCISCO, San Francisco, CA, 2UNIVERSITY OF
CALIFORNIA, SAN FRANCISCO, San Francsico, CA

We developed a model to identify and study antigen-specific T cell responses in arthritis using a specific
marker of T cell receptor (TCR) signaling—Nur77 (NR4A1)—and identified antigen-activated T cells in
the SKG arthritis model and in patients with rheumatoid arthritis (RA). Using a fluorescent reporter of
Nur77 expression in SKG mice, we found that higher levels of Nur77-eGFP in SKG CD4 T cells
identified a subset enriched for highly arthritogenic and autoreactive T cells. The enhanced
autoreactivity was associated with increased sensitivity to interleukin-6 (IL-6) receptor signaling and
ability to more readily differentiate into IL-17—producing cells, likely contributing to their arthritogenicity.
Single-cell RNA-Sequencing paired with TCR-Sequencing of naive SKG and control CD4 T cells sorted
based on their Nur77-eGFP levels reveals that naive SKG CD4 T cells are associated with
transcriptional markers of IL-6 signaling and Th17 differentiation prior to arthritis development. Further
transcriptional analysis of these cells by leiden clustering identifies a subset marked by high Nr4a1
expression and reveals heterogeneity in this cluster, likely reflecting cells that have experienced chronic
from acute TCR stimulation. This Nr4a1-high cluster is associated with markers of anergy and
exhaustion, which may be an adaptive response to chronic antigen-signaling. These findings are
currently being examined in our human RA synovial T cell transcriptomic dataset. These data highlight
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a functional correlate between Nr4a1 expression and Nur77 levels in a highly arthritogenic T cell
population with heightened IL-6 sensitivity in SKG mice. These findings may have translatable
implications for human RA.

F237. Low-dose interleukin 2 in children with recently diagnosed type 1 diabetes: a phase 1/2
randomised, double-blind, placebo-controlled, dose-finding study
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Lariboisiere Hospital, Paris, lle-de-France, France, YAP-HP, Bicétre Hospital, Le Kremlin Bicétre, lle-de-
France, France, "°Nimes University Hospital,, Nimes, lle-de-France, France

Background: Low-dose interleukin 2 (Id-1L2) selectively activates and expands regulatory T cells
(Tregs) and has the potential to skew the regulatory/effector T cell balance towards improved
regulation. We performed a dose-finding clinical trial in children with type 1 diabetes (T1D)
(NCT01862120).

Methods: DF-IL2-Child was a multicentre, double-blinded, placebo-controlled, phase 1/2 trial: 24
children with recently diagnosed T1D were randomised in placebo or IL-2 at doses of 0.125, 0.250, or

0.500 MIU/m2, given daily for a 5-day and then fortnightly for 1 year.

Results: There were no serious adverse events. Non-serious adverse events were transient and mild
to moderate. Ld-IL2 induced a dose-dependent increase in the percentage of Tregs. However, the
individual Treg responses to IL-2 were variable. Seven patients, all among those treated with the 0.250

and 0.500 MIU/m?/day doses, were Treg high-responders. At baseline, they had lower Treg proportions
than Treg low-responders, and serum sIL-2RA and VEGFR2 predicted the Treg response. There was
no significant change in glycaemic control in any of the dose groups but there was an improved
maintenance of induced C-peptide production at one year in the 7 Treg high-responders

Conclusion: The safety profile at all doses, the dose-dependent effects on Tregs and the observed
variability of the Treg response to Id-IL2 in newly diagnosed T1D children call for use of the highest
dose in future developments. The better preservation of insulin production in Treg high-responders
supports the potential of Tregs in regulating autoimmunity in T1D and warrants pursuing the
investigation of ld-IL2 for its treatment.
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F238. Low-dose interleukin-2 selectively expand and activate regulatory T cells across 13
autoimmune diseases.
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Background Regulatory T cells (Tregs) prevent autoimmunity and control inflammation. As low-dose
interleukin-2 (Id-IL2) expands and activates Tregs, it has a broad therapeutic potential for any
autoimmune or inflammatory disease (AlID). We performed a disease-finding “basket trial”
(TRANSREG NCT01988506) in patients affected by one of 11 different AlID and reported the outcome
of the first 46 patients (Rosenzwajg et al, ARD 2019). Here, we report the results from 78 patients with
one of 13 different AlID.

Methods We performed a prospective, open label, phase I-Ila study in 78 patients with a mild to
moderate form of one of 13 selected AlID. All patients received Id-IL2 (1 million 1U/day) for 5 days,
followed by fortnightly injections for 6 months. Deep immunophenotyping was performed before and
after 5 days of Id-IL2.

Results Id-IL2 significantly expands both memory Tregs as well as naive Tregs, including recent thymic
emigrant Tregs. It also activates Tregs as demonstrated by the significantly increased expression of
HLA-DR, CD39, CD73, GITR, CTLA-4. Similar results were observed across the different AlID.

Conclusion Id-IL2 “universally” improves Treg fitness across 13 autoimmune and inflammatory
disease.

F239. Discovery and Characterization of ANB032, a Novel BTLA/HVEM Checkpoint Modulator for
Autoimmune/Inflammatory Disease

Martin Dahl, Jean Da Silva, Gerald Manorek, Natasha Del Cid, April Fraley, Gregory Gold, Robert
Morse, Margaret Marino, JingUei Verkade, Yu-yu Ren, Janean Young, Paul Fisher, Stephen Parmley
and Marilyn Kehry

AnaptysBio, San Diego, CA

Human genetics and animal studies demonstrate a role for B and T lymphocyte attenuator (BTLA) in
autoimmune disease. BTLA is an immune checkpoint molecule that contributes to the regulation of T
cell, B cell and dendritic cell function through its interaction with its ligand herpesvirus entry mediator
(HVEM) on cells in trans, and on the same cell in cis. Trans BTLA/HVEM interaction results in
inflammatory costimulatory signaling through HVEM, while cis BTLA/HVEM interaction prevents
costimulatory signaling of HVEM by numerous HVEM ligands, resulting in broad suppression of HVEM
ligand-mediated immune cell activity.
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We have discovered a novel anti-BTLA monoclonal antibody, ANB032, that enhances the BTLA/HVEM
cis complex formation and does not antagonize the trans interaction. Hydrogen-deuterium exchange
mapping of the ANB032 binding epitope on BTLA demonstrated that ANB032 bound a region distal
from the HVEM binding site, providing evidence to support the lack of disruption of the BTLA/HVEM
complex by ANB032. In cell-based assays, ANB032 functionally inhibited BTLA/HVEM trans
costimulation and promoted cis BTLA/HVEM suppression of HVEM signaling.

In vivo, ANB032 was highly efficacious in a dose dependent manner when tested in @ human PBMC-

NOD-scid IL2ry™! (NSG) graft versus host disease model, while an anti-BTLA antibody that
antagonized the BTLA/HVEM interaction had no therapeutic effect. Thus, the ability of ANB032 to
stabilize the cis BTLA/HVEM interaction and prevent inflammatory HVEM costimulation may lead to
reduction of pathogenesis in human autoimmune/inflammatory diseases.

F241. Autoreactive B cells escape peripheral checkpoint in ANCA-associated vasculitis and
Sjogren's Syndrome

Nedra Chriti’, Marina Boudigou?, Emmanuelle Porchet3, Valerie Devaucelle-Pensec?, Jacques-Olivier
Pers®, Sophie Hillion® and Divi Cornec®
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Université de Brest, Inserm, LabEx IGO, Brest, France, Brest, Bretagne, France, 4Service de
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B cells play a central role in many autoimmune diseases (AIDs) including ANCA-associated vasculitis
(AAV) and primary Sjogren's syndrome (pSS), but little is known on the characteristics of autoreactive B
cells in humans. This study aims at characterizing circulating autoantigen (PR3 ou SSA)-specific B-cells
in patients with AAV and pSS compared to healthy subjects.

We developed a new flow-cytometry method to detect circulating auto-reactive B cell based on the
specificity of their B-cell receptor (BCR). Phenotype analysis showed that antigen-specific B cells in
patients have a memory phenotype compared with healthy controls (5 to 9% are IgG-expressing
memory B cells). It suggests that in AID, theses auto-reactive cells are able to differentiate into IgG
isotype-switched cells and escape peripheral tolerance checkpoint but not in healthy subjects.
Interestingly, Natural_auto-reactive B cells present in healthy subjects, are able to secrete only IgM
isotype autoantibodies upon in vitro stimulation but not IgG class switched antibodies. A genomic
analysis of the antibody repertoire as well as a transcriptional profiling of these cells by single-cell RNA
seq is ongoing to understand further the differences of these autoreactive B cells between healthy
subjects and patients with AlDs.
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Our results suggest that autoreactive B cells escape peripheral tolerance checkpoint and are able to
differentiate into 1gG isotype-switched cells in patients with AIDs but not in healthy subjects.

F242. Autoantibody Reversion: Changing Risk Categories in Multiple-Autoantibody Positive
Individuals

Cate Speake, Michelle So, Colin O'Rourke, Henry T. Bahnson and Carla J. Greenbaum
Benaroya Research Institute, Seattle, WA

Objective

Nearly all individuals with multiple (=2) islet autoantibodies will progress to clinical type 1 diabetes.
However, there are reports that autoantibodies can disappear. Using data from TrialNet's Pathway to
Prevention study, we aimed to determine how many multiple-autoantibody positive individuals lost
autoantibodies (reversion), and test the association between autoantibody reversion and progression to
clinical disease.

Research Design and Methods

Screening for islet autoantibodies was performed in 201,617 relatives of individuals with type 1
diabetes. Multiple-autoantibody positivity was defined as two or more autoantibodies on two
consecutive occasions within 12 months. Subsequent reduction to one or no autoantibodies on two
consecutive occasions within 12 months was considered reversion. We analyzed the effect of
autoantibody reversion on progression to clinical disease using a time-dependent Cox regression
analysis. Baseline characteristics of reverting individuals were compared with those who maintained.

Results

Of 3,284 multiple-autoantibody positive subjects (mean follow-up 2.2 years), reversion occurred in 134
(4.1%). Reversion was associated with reduced incidence of clinical disease; the estimated cumulative
5-year risk was 42% (95%Cl 39%-45%) for the maintainers and 11% for the reverters (95%CI 6%-
18%). Reversion occurred more frequently in individuals who were older (mean 19.4 vs 13.1 years old;
p< 0.001), had lower autoantibody titers, and a lower number of positive autoantibodies (2.1 vs 3.1; p<
0.001).

Conclusions

Once established, it is rare for multiple-autoantibody positivity to revert. However, if reversion occurs,
the risk of progressing to clinical disease is reduced. This suggests the possibility of unknown
mechanisms promoting immune remission in some individuals.

F245. Single-Cell RNA-Seq Analysis of the Human Thymic Stroma Uncovers Novel Cellular
Heterogeneity in the Thymic Medulla

Audrey Parent!, Jhoanne Bautista’, Nathan Cramer?, Jessica Chavez', Lauren Byrnes', Julie
Sneddon', Jimmie Ye3 and Mark Anderson'
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The thymus is a critical organ of the immune system that supports the development of diverse, self-
tolerant T cells. It is comprised of multiple cell types, including developing T cells, known as
thymocytes, and non-lymphoid stromal cells that promote the different stages of thymocyte
differentiation. While it has been well established that thymic epithelial cells (TECs) and other stromal
cells are critical for the establishment of a thymic microenvironment that supports thymopoiesis, our
understanding of the mechanisms controlling the generation and maintenance of this complex tissue
remains limited. To better define thymic cellular heterogeneity and gain insights into human TEC
development, we thus mapped the transcriptome of individual stromal cells using single-cell RNA
sequencing (ScCRNA-seq). We isolated and sequenced stromal cells from embryonic, postnatal, and
adult tissue and used unsupervised clustering to identify populations corresponding to TECs,
mesenchyme, endothelium, pericytes, mesothelium, and blood/immune cells. Analysis of soluble factors
expressed by stromal cells led to the identification of candidate regulators of TEC cell fate commitment
and differentiation. Sub-clustering of epithelial cells also uncovered previously uncharacterized markers
of TEC subsets and revealed the presence of novel subsets of cells present in the human thymic
medulla. Finally, we analyzed the expression of tissue-specific antigens to better understand how
central immune tolerance is established in the human thymus. This work thus provides an invaluable
platform to study thymic development and expression of antigens relevant to human autoimmune
diseases.

F252. Exhaustion of the Regulatory T Cells TCR Repertoire Instigates Diabetes in NOD Mice

Vanessa Mhanna', Gwladys Fourcade!, Hang P Pham?, Pierre Barennes’, Valentin Quiniou3, Paul-
Gydeon Ritvo!, Encamita Mariotti-Ferrandiz', Adrien Six! and David Klatzmann®

Sorbonne Universite, Paris, lle-de-France, France, 2ILTOO Pharma, Paris, lle-de-France, France,
3Sorbonne Université & AP-HP Pitié-Salpétriére Hospital, Paris, lle-de-France, France

Non-obese diabetic (NOD) mice spontaneously develop autoimmune diabetes. We aimed to analyze
their TCR repertoire to better understand NOD autoimmunity. We performed next-generation
sequencing of TCRs from splenocytes of prediabetic NOD and normal B6 mice. We separately

analyzed the repertoire of CD4+ effector T cells (Teffs), CD44!°% CD62LN9N naive regulatory T cells

(nTregs) and CD44high CDB2L oW activated/memory Tregs (amTregs). These latter are known to
respond to self-antigens and to be involved in protection against autoimmune diseases.

NOD and B6 nTreg TCR (3 repertoires were very diverse and mostly composed of unexpanded
clonotypes. In contrast, B6 amTregs contained frequent expanded clonotypes that were lost in NOD
resulting in an increased diversity of their amTregs repertoire. This was also seen, albeit to a lesser
extent, in NOD Teffs. These observations suggested that NOD mice had lost the amTreg clonotypes
that could protect them from diabetes.
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As IL-2 administration leads to Tregs expansion and activation, and correlatively to protection from
diabetes occurrence, we investigated the effects of IL-2 on NOD TCR repertoires. IL-2 allowed
restauration of the amTreg expanded clones that formed dense similarity clusters. These clusters were
statistically more enriched in TCRs with specificities labelled as T1D, but not as “Cancer, EAE, or SLE”
obtained from a curated public database. Moreover, we could detect in these clusters islet-antigen
specific TCRs defined by tetramer staining, indicating that Tregs expressing such TCRs were
exhausted but not lost.

Altogether, exhaustion of islet-antigen specific amTreg instigates diabetes, and can be efficiently
reverted by an IL-2 treatment.

F269. Epigenetic Regulatory T cell Quantification reveals their Diversity in Patients with Mild vs
Severe IPEX Syndrome

Mansi Narula!, Uma Lakshmanan?, Janika Schulze3, Matthew Kirkey2, Aima-Martina Cepika®, Yael
Gernez®, Katja Weinacht?, David Lewis®, Kenneth Weinberg®, Christoph Sachsenmaier3, Maria Grazia
Roncarolo* and Rosa Bacchetta’

'Stanford University, Sunnyvale, CA, 2Stanford University, Stanford, CA, 3Epimune GmbH, Berlin,
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Primary immune regulatory disorders (PIRD) comprise inborn errors of immunity that primarily manifest
as quantitative and/or functional defects of regulatory T cells (Tregs). Different mutations in the same
gene can have highly variable clinical presentation, rendering the diagnosis, prognosis and treatment of
PIRD challenging. Deleterious mutations in FOXP3, a master regulator of functional Tregs, cause IPEX
(immune dysregulation, polyendocrinopathy, enteropathy, X-linked) syndrome. While many IPEX
patients have impaired Treg function, FOXP3 protein expression can range from null to above the
normal range, not necessarily correlating with disease severity. Classical IPEX patients exhibit severe
autoimmunity early in infancy, but recently FOXP3 mutations have been identified in older children with
atypical/milder disease. Diverse clinical phenotypes and variable FOXP3 expression make IPEX
diagnosis difficult, confirming the need for novel tools to measure Tregs in IPEX and other
Tregopathies.

Tregs have a unique demethylation pattern in the CNS2 promoter/enhancer region of FOXP3 (also
called TSDR; Treg-specific demethylated region) which is crucial for their stable FOXP3 expression.
We previously observed that severe IPEX patients have higher TSDR demethylation compared to
healthy controls. Herein, we used TSDR demethylation assay to quantify Tregs and correlate it with
FACS phenotype and in vitro Treg function, in patients with atypical/mild IPEX vs new severe IPEX.
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Epigenetically, mild IPEX patients had less elevated Tregs compared to severe IPEX, in the upper
range of normal. Overall, epigenetic Treg phenotyping can precisely quantify circulating Tregs
independently of protein expression, and thus facilitate the more accurate diagnosis in IPEX and other
Tregopathies.

F273. MHC-mediated antigen presentation by thymic stromal cells is required to enforce central
T-cell tolerance

Irina Proekt, Corey Miller and Mark Anderson
University of California, San Francisco, San Francisco, CA

Abnormal selection of self-reactive T cells in the thymus is a key step to initiation of autoimmune
disease.Developing thymocytes are exposed to a wide array of tissue-specific antigens (TSAs)
expressed by thymic medullary epithelial cells (mTECs) under the control of Autoimmune Regulator
(Aire). TSA-derived peptide-MHCII complexes are displayed on mTECs or thymic DCs, and CD4* T
cells that recognize these complexes are purged from the repertoire or become regulatory T cells
(tTregs). Although Aire+ mTECs express high levels of MHCII, its contribution to T-cell selection is
unclear. To address this, our lab has created a mouse model (iAire-cre.MHCII™) to selectively and
inducibly ablate MHCII in Aire-expressing mTECs that we show results in complete ablation of mMTEC
MHCII without affecting other thymic APC subsets or perturbing thymic homeostasis. We then used the
Rip-mOVA.OTII mouse model of type 1 diabetes and found that transient loss of MHCIl on mTECs led
to a complete failure of negative selection of ovalbumin-specific OTII CD4* T cells, permitting their
escape and activation in the pancreatic draining lymph nodes. Surprisingly, there was also a defect in
intrathymic conversion of OTII CD4* T cells to FoxP3* tTregs. Similarly, in the diverse repertoire, loss of
MHCII on mTECs led to a reduction in the thymic Treg pool, with FoxP3+ CD25- Treg precursors being
the most severely affected. In sum, our data support a non-redundant role for direct antigen
presentation by mTECs in shaping thymic T cell selection.

F276. Immunoglobulin Heavy chain profiling of early rheumatoid arthritis patients reveals the
presence of highly mutated IgM and IgD expressing B cells in peripheral blood

Timothy Looney, Denise Topacio-Hall2, Geoffrey Lowman?2, Fiona Hyland® and Carl Goodyear*

"Thermo Fisher Scientific, Austin, TX, 2Thermo Fisher Scientific, Carlsbad, CA, 3Thermo Fisher
Scientific, South San Francisco, CA, *University of Glasgow, Glasgow, Scotland, United Kingdom

Background

Methotrexate is used as a first line disease modifying anti-rheumatic drug (DMARD) for the treatment of
rheumatoid arthritis (RA). Although a subset of individuals may achieve durable remission, confirmation
of response often requires extended monitoring, highlighting the need for predictive biomarkers to guide
drug selection. Here we evaluated immunoglobulin Heavy chain (IGH) repertoire sequencing as a
potential tool for predicting methotrexate response in a retrospective analysis of individuals receiving
methotrexate for RA.
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Methods

Patients were recruited to the Scottish Early Rheumatoid Arthritis (SERA) inception cohort. Peripheral
blood RNA from 18 subjects at baseline, month 6, and month 12 post was used for IGH repertoire
sequencing (Oncomine IGH-LR assay) to identify B cell clonotypes, quantify somatic hypermutation
(SHM) and evaluate isotype representation. Subjects were classified as responder or non-responder
per CDAI score at the 6 and 12 month timepoints.

Results

IGH sequencing analysis revealed a subset of subjects possessing an excess of lgM and IgD
expressing B cells with high ( >8%) SHM. Treatment with methotrexate preferentially reduced the
frequency of B cells expressing switched isotypes (IgG, IgA, IgE) compared to those expressing IgM or
IgD (p = 0.003, Wilcoxon).

Conclusion

These results provide insight into the mechanism of action of methotrexate and suggest a potential role
for highly mutated IgM and IgD expressing B cells in RA. Ongoing studies will clarify the potential
biomarker utility of IGH sequencing in RA.

F277. Systemic lupus erythematosus: can a monogenic cause explain the phenotype?
Claudia Renteria Valdiviezo' and Juan Carlos Aldave Becerra?
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Martins, Jesus Maria, Lima, Peru

BACKGROUND:
Monogenic lupus provides significant insight into the cause and mechanisms of lupus.
We describe a patient with monogenic lupus.

CASE REPORT:

We present the case of 15-year-old boy without family history of consanguinity. His mother had an
abortion and his sister died one hour after birth.

He had a history of neonatal sepsis, failure to thrive, muscular hypotonia, abnormal facies,
microcephaly and arthrogryposis.

At 4 years of age he presented discoid skin rash, arthritis, oral ulcers, alopecia and acute
glomerulonephritis that required hemodialysis for several months. At that time, the disease was
complicated with 2 episodes of pneumonia, while receiving immunosuppressant drugs.

Six years later, his renal function started to go down again, He presented severe ascites. Despite
treatment with Rituximab, Mycophenolate Mofetil and steroids, the kidneys were severely damaged, so
the patient started hemodialysis again.

At 13 years old | received a successful kidney transplantation. However, 3 years later lupus became
active again, with kidney and nervous system affectation (peripheral neuropathy).
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Basic immunologic testing (WBC, IgG, IgA, IgM, T-cell, B-cell and NK-cell counts) before Rituximab
were within normal ranges, except for reduced levels of complement proteins C3 and C4.

The interferon signature was positive, identifying increased expression of 11 genes induced by
Interferon

Whole exome sequencing performed in Texas (USA) revealed two pathogenic mutation in DNASE1L3
gene.

CONCLUSIONS:
Our finding confirm the critical role of impaired clearance of degraded DNA in SLE pathogenesis.
This is the first reported cases of DNASE1L3 gene mutation in Peru.

F278. Determining the Role of IgA and FcaR in Plasmactyoid DC (pDC) Immune Complex
Activation in Systemic Lupus Erythematosus (SLE)

Hayley Waterman', Sylvia Posso', Jane Buckner? and Jessica Hamerman'
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Systemic lupus erythematosus (SLE) is a heterogenous autoimmune disease characterized by the
presence of circulating autoreactive anti-nuclear antibodies (ANAs). ANAs form immune complexes
(ICs) upon binding to nuclear antigen and these ANA-ICs promote a feedforward loop by enhancing
immune responses in cells that recognize ANA-ICs via Fc receptors (FcRs). Plasmacytoid dendritic
cells (pDCs) are FcR expressing cells that promote SLE pathology. ANA-ICs deliver nucleic acids to
endosomal TLR7 and TLR9. These TLRs then induce type | IFN secretion and immune activation upon
nucleic acid recognition. SLE patients have ANAs with different reactivities to nuclear antigens that can
correlate to disease manifestations. However, antibodies differ by reactivity and isotype. 1gG isotype
facilitated ANA-IC internalization via FcgRIIA has been the most studied antibody-mediated route for
IFNa production in pDCs. IgA isotype ANAs remain under investigated despite being present in half of
SLE patients. We show here the novel result that human pDCs express the IgA-specific FcaR (CD89)
by flow cytometry. Additionally, in a preliminary study we showed that pDCs from SLE patients express
increased FcaR compared to pDCs from healthy controls. Strikingly, we also found that IgA
autoantibodies were a critical component of pDC ANA-IC activation when these ANA-IC were
generated with serum from IgA autoantibody positive SLE donors complexed with smRNP nuclear
antigen. Therefore, our study shows that IgA-containing immune complexes and FaRl critically
contribute to pDC type I IFN production in SLE.

F279. Ankyrin G autoantibodies are associated with steroid-responsive encephalitis
Christopher Bartley!, Divyanshu Dubey?, Isobel Hawes®, Ryan Schubert®, Thomas Ngo', Trung
Hyunh', Jeff Gelfand?, Felicia Chow*, Sean Pittock®, Joseph DeRisi', Sam Pleasure* and Michael
Wilson*
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However, clinical decision-making in the setting of suspected, yet seronegative autoimmune
encephalitis remains a challenge. Because early diagnosis and treatment improves outcomes, AE-
associated autoantibody biomarker discovery can reduce morbidity and mortality. Common CNS
autoantibody discovery approaches, for example live neuron immunostaining and immunoprecipitation
mass spectrometry, are low-throughput and test for a fraction of possible antigens. We therefore used a
whole human proteome phage display immunoprecipitation sequencing platform (PhIP-Seq) as an
unbiased screen for novel autoantibodies in steroid-responsive autoimmune encephalitis. By integrating
anatomic tissue staining with PhIP-Seq, in two individuals with AE we identified autoantibodies targeting
distinct eptiopes mapping to the N-terminal membrane-binding domain of the subomembranous protein
Ankyrin G (AnkG). AnkG is enriched in the nervous system and anchors voltage gated sodium channels
to the axon initial segment and nodes of Ranvier for the initiation and propagation of action potentials
respectively. In one case, the autoantibody response was exclusive to the PhIP-Seq identified epitope.
In the second case, we used an isoform-specific AnkG deletion mutant to show that the putative epitope
is likely also restricted to the PhIP-Seq identified epitope. While other nodal and paranodal
autoantibodies have been described in central and peripheral autoimmune neurologic disorders, to our
knowledge this is the first description of anti-AnkG antibodies in autoimmune neurologic disease. Given
that AnkG is an intracellular protein, it is unclear whether these autoantibodies are directly pathogenic.
This work highlights the value of PhIP-Seq for both antigen discovery and epitope mapping.

F280. Processing-Resistant NF-kB2/p100 variants Disrupt T-Cell Tolerance and Cause
Autoimmunity
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NF-kB2/p100 (p100) has dual functions as an inhibitor of NF-kB (IkB) and as a precursor of the active
NF-kB2/p52 (p52) transcription factor. NFKB2 mutations cause immunodeficiency and autoimmunity in
humans, but mechanisms underlying the immune dysregulation remain unclear. By studying an allelic
series of mice with distinct Nfkb2 mutations and humans with rare NFKB2 mutations we found that
excessive accumulation of p100 was sufficient to diminish thymocyte deletion in a T-cell-extrinsic
mechanism and impair Foxp3* T-regulatory cell differentiation in a T-cell-intrinsic mechanism. Multi-
organ autoimmunity, which invariably affected the exocrine pancreas, developed in mouse strains with
increased expression of p100 combined with decreased p52, but not in strains with deficiency of both
p100 and p52. Repertoire analysis by sequencing revealed that self-reactive T cell receptor motifs were
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increased in strains that developed autoimmunity and in patients with pathological NFKB2 mutations.
p100 variants that resist cleavage and degradation reveal that T-cell tolerance and susceptibility to
autoimmunity are exquisitely sensitive to p100 abundance.

F293. Extremely early-onset type 1 diabetes is associated with low levels of islet-specific IFN-y
and IL-17A responses but increased frequencies of circulating activated follicular helper T cells

Clara Domingo-Vila', Evangelia Williams', Eleni Christakou®, Jennie Yang', Matthew Johnson?,
Suzanne Hammersley3, Michelle Hudson?, Rebecca Dobbs3, Richard Oram? and Timothy Tree!
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Type 1 diabetes is very rare in infancy, and not frequently diagnosed under the age of two years.
Individuals with extremely early-onset type 1 diabetes (EE-T1D) might have very aggressive
autoimmunity, which could explain why they develop the disease earlier in life. The current study aims
to investigate the role of the immune system in the pathogenesis and progression of beta cell
destruction through the study of EE-T1D individuals. Subjects with specific monogenic autoimmunity
and polygenic disease were the main cohorts of the study. Methodology included deep
immunophenotyping using multiparameter flow cytometry covering populations from the innate and the
adaptive immune system and assessment of antigen-specific responses via triple colour fluorospot
(IFN-y/IL-10/IL-17A). Hypothesis driven analysis of the flow cytometry data identified higher frequencies
of circulating activated follicular helper T cells (CD4+CXCR5+PD-1+ICOS+ conventional memory T
cells) in EE-T1D individuals when compared to newly diagnosed T1D patients. Islet-specific responses
showed low reactivity in the peripheral blood of EE-T1D. Responses against proinsulin were found in
31% of EE-T1D individuals for IL-17A and 19% for IFN-y as compared to adult onset T1D subjects
where responses were found in more than 50% of individuals. These data have identified a cellular
immune signature specific to EE-T1D patients that may contribute to the early disease onset. Taken
together, this study will enable potential targets for treatment to be identified, as well as pathways
pivotal to beta cell destruction, with a view to determine biomarkers of disease progression and
potential key drivers of T1D pathogenesis.

F296. T cell response phenotypes in Type | Diabetes characterized by single cell analysis
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Type 1 Diabetes (T1D) is characterized by the presence of autoreactive T cells at the site of § cell

destruction. CD4* T cells play a key role in coordinating the auto-antigen specific response of the inmune
system. These cells can be detected in blood circulation and changes in their number and their phenotype
have become a paradigm for successful therapy to prevent immune mediated destruction of insulin
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producing B cells. Modulating the transcriptional profiles of auto-antigen specific T cells before T1D
clinical onset using immune modulators may prevent autoimmunity, by altering the response and/or
transcriptional profiles of auto-antigen specific CD4* T cells or by affecting priming ability of CD4* naive
cells. We used staphylococcal enterotoxin B (SEB) and in vitro proliferation assays as a model to induce

and modulate TCRVB-specific naive or memory CD4* T cell responses and we have identified three
compounds that successfully reduced TCRV[-specific response to SEB. Transcriptomic analysis on the

single cell level with RNA sequencing will characterize these CD4* T cell signatures. Application of this
knowledge in auto-immunity may then contribute to either induction of tolerance to autoantigens in a

therapeutic setting or to imprint tolerant profiles to islet-directed CD4* T cells, and establish potent
preventive therapies for T1D and other autoimmune diseases.

F298. IL-6 mediated pSTAT1 responses and their role in CD4+ T cell fate decision and function
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IL-6 is a pleiotropic cytokine involved in various cellular, metabolic, and pro-inflammatory processes that
collectively impact the phenotype and function of diverse immune cells. IL-6 signaling has been studied
extensively in the context of CD4+ T cells, where it drives polarization towards certain Th cell lineages
(Th17, TFH) and resistance of effector T cells against suppression by Treg cells. The effect of
enhanced or deregulated IL-6 signaling has been implicated in several autoimmune diseases including
T1D, RA or MS. To elucidate the role of enhanced IL-6 signaling in determining the fate of CD4+ T
cells, we studied a genetic variant of the IL-6R gene locus, rs2228145 (Asp358Ala), which causes
strikingly different levels of membrane-bound IL-6R between carriers of the different alleles. We showed
that increased surface expression of IL-6R in healthy subjects carrying the major variant (AA,
Asp358Asp) correlated with enhanced signaling via pSTAT1 in response to IL-6. This effect was
enriched in central memory cells, which displayed the highest difference in mblL-6R expression
between genotypes. Using transcriptomics, publically available data and flow cytometry we confirmed
enrichment of a pSTAT1-driven transcriptional gene network in the major genotype and showed IL-6
dependent induction of target genes including BCL-6 and ICAM-1. Our work highlights how enhanced
IL-6 signaling shifts the balance between pSTAT3/pSTAT1 towards pSTAT1, giving us a platform to
study the mechanisms underlying the potential IL-6 dependent rise of pathogenic T cell responses
involved in autoimmunity.

F308. Exploring the potential of Siglec-10 targeting in systemic lupus erythematosus (SLE)
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Systemic lupus erythematosus (SLE) is a complex multisystem autoimmune disease with high
morbidity. The pathogenesis of SLE is incompletely understood, however, it is clear that cytokine
imbalances contribute to immune dysfunction, trigger inflammation and induce organ damage. In this
regard, several cytokine-targeted inhibitors have reached clinical trials. However, their success may be
limited due to a multiplicity of pathogenic mechanisms that cause disease. Therefore, approaches to
more broadly target the Pattern Recognition Receptors (PRR) family members implicated in SLE may
have greater therapeutic benefit.

In this study, we examined RNA expression of Sialic acid-binding immunoglobulin-type lectins-10
(Siglec-10) on peripheral blood cells from a heterogeneous cohort of SLE donors (n=28) and age and
sex-matched healthy controls (n=17). Analysis revealed that Siglec-10 expression was significantly
lower in SLE patient PBMCs compared to healthy controls. To test if reduced Siglec-10 levels might
impact on PRR-induced cytokine production, and thereby contribute to SLE-associated inflammation,
we generated Siglec-10 deficient human monocytic cells using CRISPR-Cas9 gene

targeting. Interestingly, Siglec-10 deletion resulted in significantly elevated production of TNF, IL-6 and
IL-1b in response to PRR ligands when compared with WT control cells, at both the mRNA and protein
levels. Further, our detailed molecular analysis suggests that the activation of Siglec-10 specifically
inhibits PRR-induced NF-kB and MAPK pathways to repress cytokine production.

Collectively, our evidence suggests the Siglec-10 are likely to play key role in modulating immune cell
activity and the production of inflammatory cytokines, and that its differential expression in SLE may
significantly impact SLE disease activity.

F324. Distinctive binding properties of patient-derived monoclonal LGl1-autoantibodies
determine pathogenicity

Melanie Ramberger!, Jeanne Tan', Antonio Berretta', Bo Sun', Sophia Michael', Tianrong Yeo',
Rachael Bashford-Rogers", Sofija Paneva', Victoria O'Dowd?, Neesha Dedi?, Robert Griffin2, Maria |
Leite!, Arjune Sen', Daniel Anthony', David McMillan?, Diane Marshall?, Daniel Lightwood?, Patrick
Waters' and Sarosh Irani'

"University of Oxford, Oxford, England, United Kingdom, 2UCB Pharma, Slough, England, United
Kingdom

Autoantibodies against leucine-rich glioma inactivated 1 (LGI1), a secreted neuronal protein, can be
found in patients with autoimmune encephalitis, frequently presenting with seizures and amnesia. LGI1
is composed of two major domains, the leucine rich repeat (LRR) and epitempin (EPTP) domain and is
known to bind its interaction partners via the EPTP domain. Here, we aimed to study epitopes and
pathogenicity using patient-derived LGI1-specific monoclonal antibodies (mAbs).

45



LGI1-specific mAbs were generated from peripheral B cells of patients with LGI1 autoantibodies. mAbs
were characterized by their sequences, binding strengths and their epitopes, in both HEK293T cells and
cultured rat hippocampal neurons. Bilateral stereotactic injections into the hippocampus of mice were
performed to assess their pathogenicity.

Fourteen mAbs from two patients were generated. Sequence analysis revealed structural heterogeneity
and high mutation frequencies. In contrast to polyclonal serum reactivities in patients, the 14 mAbs
recognized either the LRR or EPTP domain. Interestingly, only LRR-specific mAbs recognized LGI1
bound to its interaction partners, and induced internalization of their target in vitro. In contrast, EPTP-
specific mAbs predominantly blocked the interaction of LGI1 with its receptors. Both specificities were
capable of inducing memory impairment after stereotactic injections into the hippocampus of mice.

Patient-derived LGI1-specific mAbs have revealed distinct LGI1-specificities, with different molecular
mechanisms partly attributable to their epitopes and affinities. Both specificities coexist in individual
patients and show pathogenic potential with memory impairment in vivo.

F335. Single-cell repertoire tracing identifies rituximab refractory B cells during myasthenia
gravis relapses.

Ruoyi Jiang, Miriam Fichtner, Kenneth Hoehn, Panos Stathopoulos, Richard Nowak, Steven Kleinstein
and Kevin O'Connor

Yale School of Medicine, New Haven, CT

Rituximab, a B cell-depleting therapy, is indicated for treating a growing number of autoantibody-
mediated autoimmune disorders. However, relapses can occur after treatment and autoantibody-
producing B cell subsets may be found during relapses. It is not understood if these autoantibody-
producing B cell subsets emerge from the failed depletion of pre-existing B cells or are generated de
novo. To further define the mechanisms that cause post-rituximab relapse, we studied patients with
autoantibody-mediated muscle-specific kinase (MuSK) myasthenia gravis (MG) who relapsed after
treatment. We carried out single-cell transcriptional and B cell receptor (BCR) profiling on longitudinal B
cell samples. We identified clones present prior to therapy that continued to persist during relapse.
Persistent B cell clones included both antibody-secreting cells and memory B cells characterized by
gene expression signatures associated with B cell survival. A subset of persistent antibody-secreting
cells and memory B cells were specific for the MuSK autoantigen. These results demonstrate that
rituximab is not fully effective at eliminating autoantibody-producing B cells and provide a mechanistic
understanding of post-rituximab relapse in MuSK MG.

F418. Autoreactivity of EBI2+ B cell is Positively Correlated with Type 2 Inflammation in Chronic
Rhinosinusitis with Nasal Polyps

Jungin Bai
Northwestern University, chicago, IL
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Background: We have previously found that anti-dsDNA 1gG autoantibodies are increased in the tissue
of patients with Chronic Rhinosinusitis with Nasal Polyps (CRSWNP). Expression of the Epstein-Barr
virus-induced protein 2(EBI2) is critical for B cell localization to extrafollicular sites. We have reported
that EBI2+ B cells were elevated in NP, and they were antibody secreting cells (ASCs). In this study, we
investigated whether anti-dsDNA IgG ASCs are EBI2+ and their association with cytokines and
inflammatory mediators in CRSWNP.

Methods: Flow cytometry and sorting and ELISpot were utilized to compare the frequency of total IgG
and dsDNA 1gG ASCs among EBI2+ and EBI2- B cells. Luminex assay and scRNA-seq analysis were
utilized to evaluate the relationships between dsDNA-IgG, EBI2 expression and key inflammatory
mediators.

Results: Although tonsils had 6.3-fold more frequent B cells than NP, those from NP were more
frequently CD27+CD38+ plasmablasts than tonsils. In analysis of ASCs sorted from NP (n=4) and tonsil
(n=7), we found anti-dsDNA IgG ASCs were more frequent among EBI2+ cells compared to EBI2- cells
with 34- and 8.6- fold increases in dsDNA reactivity (p< 0.05), respectively. Anti-dsDNA-IgG in polyps
was positively correlated with IL-4, IL-5, and IL-13 (r >0.6, p< 0.05) and average cellular EBI2
expression by scRNA-seq (r=0.6, p=0.02).

Conclusions: Although B cells are significantly more abundant in tonsils, NP derived B cells more
frequently expressed dsDNA-specific IgG. These differences appear to occur primarily in EBI2+ B cells.
In NP tissue, EBI2 expression and anti-dsDNA IgG expression were associated with type 2 cytokines.

F423. Multiparameter flow cytometry analysis of blister biopsies from morphea and
dermatomyositis reveals immune abnormalities in nonlesional skin that may precede clinical
involvement

Nazgol Sadat Haddadi', Morgan Groover', Khashayar Afshari', Evangeline Kim', Maggi Ahmed
Refat', Colton Garelli', John Harris2, Mehdi Rashighi' and Jillian Richmond'

"University of Massachusetts Medical School, Worcester, MA, 2University of Massachusetts Medical
School, Maggi Ahmed Refat, MA

Dermatomyositis (DM) and morphea (localized scleroderma) are rare connective tissue diseases that
are characterized by a variable degree of skin manifestations and fibrosis, respectively. We applied
high-parameter flow cytometry (Cytek Aurora) to analyze the inflammatory differences in suction
blistering samples of lesional and nonlesional skin in a patient with DM and a patient with morphea. In
DM, the lesional skin infiltrates contained blasted lymphocytes and natural killer (NK) cells. More CD38
was expressed on lesional CD4+ and CD8+ T cells compared to nonlesional skin by both median
fluorescence intensity (MFI) and percent. The lesional B cells expressed CD38, CD69, CD103, or Fas,
while nonlesional B-cells expressed a low level of Fas. CD56+ CD16+ NK cells were only found in
lesional skin. Lesional monocytes, B cells, and plasmacytoid dendritic cells (pDCs) expressed more
HLA-DR than nonlesional cells. In the morphea biopsies, CD3+ T cells were present in nonlesional and
lesional skin. Lesional CD4+CD8+ T cells expressed CXCR3, CD69, or CD103. There were CD38+ and
CD103+ NK cells in lesional skin and blood, but none in nonlesional skin. The monocytes in lesional
skin and blood had similar HLA-DR expression, while nonlesional monocytes had virtually no HLA-DR.
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Lesional skin pDCs had more HLA-DR vs. nonlesional skin. In conclusion, our case studies revealed
abnormalities even in nonlesional skin of morphea and DM that may play a role in inflammatory
sequella in patients with rare connective tissue disorders.

F424. Conventional Dendritic Cell Subsets in Cutaneous Lupus Erythematosus and
Dermatomyositis

Thomas Vazquez', Jay Patel? and Victoria P. Werth?

"University of Pennsylvania, Philadelphia, PA, 2University of Pennsylvania, Department of Dermatology,
Philadelphia, PA

Given their ability to bridge innate and adaptive immunity, dendritic cells (DCs) play an important role in
the promotion of autoimmunity. Recently, the diversity and complex roles of various DC subsets to
disease heterogeneity in cancer and autoimmunity have been recognized. We sought to characterize
the frequencies of various DC subsets, particularly conventional DCs (cDCs) such as cDC1s and
cDC2s, in cutaneous lupus erythematosus (CLE) and dermatomyositis (DM). We performed
immunofluorescence on treatment-naive biopsies from patients with CLE or DM. Tissues were stained
with fluorescently tagged anti-CLEC9A and anti-CLEC10A antibodies to identify cDC1 and cDC2s
respectively. The number of cDC subsets were counted across three high-power fields. To characterize
the inflammatory profile, we performed fluorescence in situ hybridization (FISH) and Imaging Mass
Cytometry using cDC subset specific and IL17, IL4, and IFNy probes. Patients with CLE were stratified
according to their response to hydroxychloroquine (HCQ), dual HCQ and quinacrine (QC), or
antimalarial nonresponders (NR). Our data show a significant increase in cDC2s in CLE (p< 0.05) and
DM (p< 0.01) compared to healthy controls (HC). Patients with CLE who responded to QC
demonstrated a significant increase in cDC2s as well, compared to HC (p< 0.01). FISH and IMC
revealed cDC2 production of IL17. Our findings suggest a potential role for cDC2s in CLE and DM.
cDC2s may also contribute to HCQ refractoriness and may be more responsive to QC. More research
is needed to clarify the role of cDC subsets in autoimmunity and their modulation of patient responses
to therapeutics.

F429. Sodium chloride generates anti-inflammatory Th17 cell responses but amplifies Th17 cell
pathogenicity in pro-inflammatory cytokine microenvironments

Christina Zielinski', Julia Matthias?, Dirk Baumjohann3, Magdalena Huber* and Thomas Korn?

"Technical University of Munich, Munich, Bayern, Germany, 2TUM, Munich, Bayern, Germany, 3LMU,
Munich, Bayern, Germany, 4University of Marburg, Marburg, Hessen, Germany

T helper cells integrate signals from their microenvironment to acquire distinct specialization programs
for efficient clearance of diverse pathogens or for immunotolerance. lonic signals have recently been
demonstrated to affect T cell polarization and function. Sodium chloride (NaCl) was proposed to
accumulate in peripheral tissues upon dietary intake and to promote autoimmunity via the Th17 cell
axis. Here we demonstrate that high NaCl conditions induced a stable, pathogen-specific, anti-
inflammatory Th17 cell fate in human T cells in vitro. The p38/MAPK pathway, involving NFAT5 and
SGK1, regulated FoxP3 and interleukin (IL)-17-expression in high-NaCl conditions. The NaCl-induced
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acquisition of an anti-inflammatory Th17 cell fate was confirmed in vivo in an experimental autoimmune
encephalomyelitis (EAE) mouse model, which demonstrated strongly reduced disease symptoms upon
transfer of T cells polarized in high NaCl conditions. However, NaCl was coopted to promote murine
and human Th17 cell pathogenicity, if T cell stimulation occurred in a pro-inflammatory and TGF-b-low
cytokine microenvironment. Taken together, our findings reveal a context-dependent, dichotomous role
for NaCl in shaping Th17 cell pathogenicity. NaCl might therefore prove beneficial for the treatment of
chronic inflammatory diseases in combination with cytokine-blocking drugs.

F435. Cannabidiol Facilitates the Development of Autoimmune Th17 Cells

Konstantin Kotschenreuther', Iris Waqué?, Yan Shuaifeng?, Anja Meyer2, Thom Haak? and David
Kofler2

'Rheumatology and Clinical Immunology, Department | of Internal Medicine, University of Cologne,

Coburg, Bayern, Germany, 2Rheumatology and Clinical Immunology, Department | of Internal Medicine,
University of Cologne, K6In, Nordrhein-Westfalen, Germany

Introduction: The legalization of cannabinoids for medical use has reinforced their emerging role as a
treatment of chronic pain in patients with rheumatic diseases. While an immunosuppressive effect of
cannabinoids has been postulated, it could not be confirmed in clinical trials, so far. The aim of this
study was to evaluate possible immune-modulatory effects of cannabinoids in patients with rheumatic
autoimmune diseases.

Methods: We analyzed the influence of CBD on Th17 cell differentiation and studied ex vivo Th17 cell
frequencies in patients consuming cannabidiol (CBD) oil. Samples from 46 patients with rheumatoid
arthritis, psoriatic arthritis or systemic lupus erythematosus and from 13 healthy individuals were
analyzed.

Results: Differentiation of Th17 cells from autoimmune CD4+ T cells is significantly enhanced in vitro
by CBD (6.5£0.5% vs. 3.3£0.2%; p< 0.0001). In striking contrast, Th17 cell differentiation is reduced by
CBD in healthy individuals (1.9£0.6% vs. 3.6£0.3%; p=0.0002). Moreover, treatment with CBD
increases Th17 cell frequencies in the peripheral blood of patients with rheumatic autoimmune diseases
(1.12£0.3% vs. 4.5£1.3%). Interestingly, CBD induces SGK1, an important regulator of pro-inflammatory
Th17 cells. The observed effects are independent of CB1/CB2/GPR55 expression, suggesting that CBD
activates autoimmune Th17 cells through other receptors that are not expressed on Th17 cells from
healthy individuals. Finally, CBD has a significant impact on the viability of CD4+ T cells.

Conclusion: CBD promotes the differentiation of autoimmune Th17 cells while it inhibits Th17 cells
from healthy individuals. Our data suggest that CBD should be used with caution in patients with
autoimmune diseases.

F448. Systemic Depletion of CD4 T Cells Ameliorates Neuropsychiatric Lupus
Erica Moore and Chaim Putterman
Albert Einstein College of Medicine, Bronx, NY
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Autoreactive T cells, particularly CD4+ T cells, are critical in the pathogenesis of systemic lupus
erythematosus (SLE), through cytokine amplification, providing B cell help, and tissue damage via
aberrant homing. However, despite the evidence that T cells, particularly effector CD4+ T cells,
prominently infiltrate the choroid plexus and other brain regions in murine SLE models and in some
human lupus patients with neuropsychiatric disease, T cells’ contribution to mechanisms of
neuropsychiatric manifestations has not been carefully evaluated. We investigated whether systemically
depleting CD4+ T cells ameliorates neurobehavioral deficits in murine lupus. For 10 weeks, weekly 1
mg intraperitoneal injections after an initial 2 mg bolus of anti-CD4 (clone GK1.5, n=15), IgG2b

isotype control (n=14), or PBS (n=7) were administered to 6-week old female MRL/Ipr mice. Mice
subsequently underwent behavioral assessments and systemic disease was evaluated. Administration
of the anti-CD4 antibody to MRL/Ipr mice successfully depleted CD4+ T cells, and significantly
ameliorated systemic disease as indicated by decreased splenomegaly and lower anti-dsDNA titers
compared to the PBS and isotype control antibody groups. Furthermore, spatial memory was
significantly improved in CD4-depleted mice, as well as moderated improvement in depressive-like
behavior. Additionally, histological evaluations demonstrated amelioration of the choroid plexus
infiltrate, particularly T cells, in anti-CD4 treated mice. Our results indicate that T cells do, in fact,
contribute to the pathogenesis of neuropsychiatric manifestations in murine NPSLE and further studies
are needed to evaluate their direct contributions to NPSLE.

F450. Extrafollicular Compartment Alterations in Juvenile Dermatomyositis Blood

Jacqueline Gofshteyn', Jacob Spitznagle?, Preetha Balasubramanian’, Xuan Wang?®, Thomas Miller!,
Simone Caielli', Marina Ohouo', Cristy Stagnar’, Jeanine Baisch', Lynnette Walters*, Tracey Wright?,
Marilynn Punaro3, Cynthia Smitherman* and Virginia Pascual®

"Weill Cornell Medical College, New York, NY, 2Hospital for Special Surgery, New York, N, Baylor

College of Medicine, Houston, TX, 4Texas Scottish Rite Hospital for Children, Houston, TX, 92Drukier
Institute for Children’s Health and Department of Pediatrics, Weill Cornell Medicine, NYC, NY

OBJECTIVE: Juvenile Dermatomyositis (JDM) is the most common pediatric inflammatory myopathy.
We used flow cytometry to examine the blood B and T-cell compartments in search of pathogenic clues
and markers of disease activity.

METHODS: Two cohorts of JDM patients were recruited, clinical measures of disease activity, including
the Manual Muscle Testing (MMT-8), were recorded and blood was collected for flow cytometry studies.
Samples from 35 JDM patients and 10 healthy controls were first examined using an 11-color flow
cytometry panel. A validation cohort included 25 JDM patients and 5 healthy controls. Samples were
phenotyped using an extended 25 color flow panel and disease activity data was included in the
analysis.

RESULTS: A significant decrease in both follicular and extra-follicular Th1/17 cells and an expansion of
CXCR5™ Th2 cells was observed in both cohorts. Extrafollicular (CXCR5") switched memory (EFSM) B

cells (CD20* CD27* IgD) were expanded in the training cohort (p< 0.01) and showed a positive trend in
the second cohort, especially when comparing patients with active disease with those in remission and
healthy controls (p=0.06). Importantly, in both cohorts the expansion of EFSM B cells associated with
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worse (lower) manual muscle testing score (MMT-8) (test cohort Spearman’s rho="0.56, p=0.01;
validation cohort -0.60, p=0.04).

CONCLUSIONS: Children with JDM show alterations in their extrafollicular B and T-cell compartments.
Expansion of a novel population of EFSM B-cells is associated with muscle disease activity.

TH3. Critical Role of the Regulatory Cytokine IL-34 in Treg Function

Antoine FREUCHET!, Séverine BEZIEZ2, Apolline SALAMA?, Laurent TESSON', Séverine REMY,
Hadrien REGUE', Léa FLIPPE", Part Peterson3, Nadége VIMOND', Claire Usal?, Séverine
MENORET', Jean-Marie HESLAN', Franck DUTEILLE?, Frédéric BLANCHARD?, Marco COLONNA®,
Ignacio ANEGON" and Carole GUILLONNEAU?

'ITUN CRTI INSERM UMR 1064, Nantes, Pays de la Loire, France, 2University of Nantes, INSERM,
Center of research in Transplantation and Immunology, Nantes, Pays de la Loire, France, 3Institute of
Biomedicine and Translational Medicine, Tartu, Tartumaa, Estonia, “CHU Nantes, Nantes, Pays de la

Loire, France, °INSERM UMR 1238, Nantes, Pays de la Loire, France, 6Departmem‘ of Pathology and
Immunology, St. Louis, MO

Immune homeostasis requires competent Tregs that must maintain a stable phenotype to control
autoimmunity. IL-34 is a cytokine that binds to CSF-1R (CSF-1 receptor), CD138 and PTPC and first
described as mainly involved in myeloid cell survival and differentiation. However, we recently

demonstrated the expression of IL-34 by activated human FOXP3*CD4* and CD8* Tregs and in a rat
model of transplantation tolerance. Additionally, its overexpression using an AAV-IL-34, induces long-
term allograft tolerance in the rat through the modulation of monocytes into pro-regulatory M2

macrophages and CD8* and CD4* Tregs induction. To understand the role of IL-34 in the development
and immune responses, we generated //34” rats using the CRISPR/Cas9 technology. We report that
11347~ animals showed unstable proinflammatory phenotype exacerbated under inflammatory
conditions. We show that /1347~ animals develop a more severe EAE and TNBS-colitis compared to
1134*"* controls. Moreover, we demonstrated that //347- CD4* Tregs failed to protect //2rg”" rats from

wasting disease (disease induced by the injection of Teff) in contrast to //34*"* CD4* Tregs, underlying
the essential role of IL-34 in the Treg suppressive function. Finally, we showed the regulatory potential
of recombinant human IL-34 in association with a sub-optimal dose of rapamycin to delay xenogeneic
GVHD development and human skin allograft rejection in immune humanized immunodeficient NSG
mice models. Altogether, our data unravel the crucial role of IL-34 in CD4* Treg suppressive function
and its therapeutic potential in transplantation.

TH8. Multi-parametric Interrogation of the Systemic Lupus Erythematosus (SLE) Inmunome
Reveals Multiple Derangements
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Systemic lupus erythematosus (SLE) is a complex autoimmune disease best interrogated with multi-
parametric, holistic approaches such as mass cytometry (CyTOF). We hypothesize that significant
differences exist between immunomes of newly diagnosed SLE and healthy subjects.

CyTOF data from 5 SLE subjects (median age 125 months) was uploaded to an online analytical
platform, the Extended Polydimensional Immunome Characterization(EPIC) discovery tool, for
comparison to its database (51 age-matched controls) via normalization and FlowSOM clustering to 50
nodes with 37 markers. The Mann-Whitney U test identified significantly different cluster frequencies.

Correspondence analysis comparing global differences in cluster frequencies showed segregation of
SLE subjects away from healthy controls. Multiple significant differences were identified (p< 0.05).
Notably, a memory CD4+CD152+PD1+ T-cell subset (CD4+CD152+PD1+CD45R0O+CD25-FoxP3-)
was enriched in SLE (median: 2.17%, interquartile range: 1.66 to 7.74% of CD45+ peripheral blood
mononuclear cells) versus control (1.34%, 1.06-1.58%; p = 0.00267). Expression of known checkpoint
inhibitors (PD1,CD152) could be important for SLE immunopathogenesis.

Secondly, the innate lymphoid cell 2 (ILC2) subset (Lin-CD7+CD25+CD127+GATA3+) was markedly
depressed in SLE (0.11%, 0.1-0.255%) versus control (0.41%, 0.25-0.55%; p = 0.0293). ILC2s protect
epithelial integrity and a reduction suggests impaired protective roles in SLE.

Supervised cell frequencies from bivariate analysis correlate strongly with unsupervised cell
frequencies, validating these results (Pearson’s correlation coefficient r = 0.9926, p < 0.001
(CD4+CD152+PD1+CD45R0+CD25-FoxP3-); r=0.8863, p < 0.05 (ILC2)).

With a multi-parametric unbiased approach comparing SLE subjects to a large database of age-
matched healthy controls, we identified two immune subsets of potential immunopathogenic importance
for further studies.

TH11. Systemic Sclerosis Perturbs the Architecture of the Inmunome

Salvatore Albani', Bhairav Paleja2, Andrea Low?, Pavanish Kumar', Suzan Saidin#, Ahmad Bin
Mohammed Lajam®, Sharifah Nur Hazirah?, Camillus Chua? and Liyun Lai2

"Translational Immunology Institute, Singhealth/Duke-NUS Academic Medical Centre, Singapore,
Singapore, 2Translational Immunology Institute, Singhealth/Duke-NUS Academic Medical Centre,
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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 lack of systematic studies of functional relations between immune cell subsets in
this disease. This lack of mechanistic knowledge hampers targeted intervention. In the current study we
ought to determine differential immune cell composition and their interactions in peripheral blood of SSc
patients and its impact on disease severity and progression. Mononuclear cells from blood of SSc
patients (n=20) and healthy controls (n=10) were analysed by mass cytometry using a 36 marker (cell-
surface and intracellular) panel. Transcriptome analysis (m-RNA sequencing) was performed on sorted
T and B cell subsets. Unsupervised clustering analysis revealed significant differences in the
frequencies of T and B cell subsets in patients. Correlation network analysis highlighted an overall
dysregulated immune architecture coupled with domination of inflammatory senescent T cell modules in
SSc patients. Transcriptome analysis of sorted immune cells revealed an activated phenotype of CD4
and MAIT cells in patients, accompanied with increased expression of inhibitory molecules, reminiscent
of phenotype exhibited by functionally adapted, exhausted T cells in response to chronic stimulation.
Overall this study provides an in depth analysis of systemic immunome in SSc, highlighting role of
inflammation and chronic stimulation mediated exhaustion and functional adaptation of immune cells,
with implications to delineate mechanism of pathogenesis and identify diagnostic/therapeutic targets.

TH14. Identifying changes in peripheral lymphocyte subpopulations at the onset of adult type 1
diabetes and their long-term evolution

Aina Teniente-Serra', Bibiana Quirant-Sanchez2, Eduarda Pizarro3, M Teresa Julian3, Marco A
Fernandez* and Eva M Martinez-Caceres'

"Hospital Germans Trias i Pujol, Badalona, Catalonia, Spain, 2Germans Trias i Pujol University Hospital
and Research Institute. FOCIS Center of Excellence- UAB- Barcelona, Barcelona, Catalonia, Spain,

3Hospital de Matar6, Matar6, Catalonia, Spain, *Germans Trias i Pujol Research Institute (IGTP),
Campus Can Ruti, Badalona, Catalonia, Spain

T- and B-lymphocytes play an important role in the pathogenesis of type 1 diabetes (T1D). Flow
cytometry allows their characterization in peripheral blood, letting to investigate changes in cellular
subpopulations that can provide insights in T1D pathophysiology.

CD4+ and CD8+ T cells (including naive, central memory, effector memory and terminally differentiated
effector (TEMRA), Th17 and Tregs) and B cells (naive, unswitched memory, switched memory and
transitional B cells) were analysed in peripheral blood of adult T1D patients at onset (n=35) and after =2
years (n=11) using multiparametric flow cytometry. Sex and age matched HD (n=40) were used as
controls.

Here we report a decrease in the percentage of early and late effector memory CD4+ and CD8+ T cells
(TCD4+:p< 0.001 and p< 0.001, TCD8+:p=0.027 and p< 0.001). In contrast, percentage and absolute
numbers of naive CD4+ and CD8+ T cells (TCD4+:p=0.008 and p=0.0241, TCD8+:p=0.002 and p<
0.001) were increased. Moreover, an increase in the percentage of total and transitional B cells was
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found at onset (p=0.009 and p< 0.001). Regarding Tregs, we observed a decrease in the percentage of
memory and activated Treg subsets (p< 0.001).

After 2 years follow-up this profile was maintained with the exception of an increase in the percentage
of IgM memory B cells (p=0.003) compared with baseline was found.

In conclusion, the observed changes in the percentage and/or absolute number of lymphocyte
subpopulations of adult T1D patients support the hypothesis that effector cells migrate to the pancreas
and this autoimmune process perseveres along the disease.

TH26. Performance Summary for Multiplexed, Isotype-Specific Research-Use Serology Assays
for Detection of Autoimmune Reactivities

Anu Mathew', Mingyue Wang", Simone Barbero!, Christopher Campbell!, Katarzyna Haynesworth,
Shraddha Kale', Elisavet Serti2, Ciaran P. Kelly3, Brian T. Fife#, Jacob N. Wohlstadter' and Ting Ting
Lu?

"Meso Scale Diagnostics, LLC., Rockville, MD, 2lmmune Tolerance Network, Bethesda, MD, Beth
Israel Deaconess Medical Center, Boston, MA, 4University of Minnesota, Minneapolis, MN

Background: Autoimmune diseases affect over 50 million Americans. The presence of specific
autoantibodies can predict disease onset in at-risk individuals (e.g., type 1 diabetes, systemic lupus
erythematosus, and celiac disease), and assist in distinguishing disorders with similar clinical features
(e.g., type 1 versus type 2 diabetes). Multiplexed serology panels were developed for profiling 19G, IgA,
and IgM autoantibody responses against 24 different autoantigens associated with important
autoimmune diseases or connective tissue disorders (72 assays in total). These research-use-only

panels were developed on the sensitive MSD® MULTI-ARRAY technology platform and included
measurements using bridging and/or classical serology assay formats. Serum-derived calibrators were
used for quantitative measurement of each reactivity and as positive/negative controls for assay
performance tracking. These panels were applied to three sample sets: (1) samples from a drug trial
(T1DAL) for type 1 diabetes (ITN), (2) samples from a clinical study on gluten-free diets for celiac
disease (Harvard University), and (3) matched lupus disease samples from individuals at or without
flare (University of Minnesota).

Results: Assay performance data for calibrators, controls, and test samples are presented to
demonstrate the reproducibility and robustness of the assay methods. Selected data are shown for
markers that distinguish subgroups within a study set.

Conclusion: The multiplexed isotype-specific autoantibody assays provided reliable, quantitative, and
sensitive measurement of 72 specific reactivities while requiring less than 200 pL of serum/plasma per
sample. This platform provides a new tool that can be used in autoimmune disease research to broadly
profile autoimmune reactivities in each sample.

TH31. Serum sCTLA-4 level is not associated with type 1 diabetes or coexistence of
autoantibodies in children and adolescent patients from the southern region of Saudi Arabia

Ahmed Al-Hakami
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King Khalid University, Abha, Asir, Saudi Arabia
Introduction

The soluble form of CTLA-4 is associated with several autoimmune diseases. The aim of the study is to
look for the level of SCTLA-4 among T1DM patients and to identify a possible association with
autoantibody coexistence.

Methods

Two hundred two T1DM patients (1-17 years old, median age 11 years) were enrolled in the study. Of
these T1DM patients, 142 were selected for further investigation. Fifty of the selected patients were
serologically positive for co-existing autoantibodies, and 105 individuals were used as non-diabetic
controls. Anti-human sCTLA-4 and GAD/IA2 |gG were measured for all subjects using commercially
available ELISA tests. Standard statistical analysis was conducted as required.

Results

Ninety-four (66%) of the 142 T1DM patients and five subjects (4.7%) in the non-diabetic group had
antibodies positive for GAD/IA2 IgG. Serum sCTLA-4 was low in both the diabetic and control groups (p
=0.10). Seven patients (4.9%) in the T1DM group had high levels of SCTLA-4; two of them were
double-positive for anti-TPO and anti-TG antibodies. In the control group, nine individuals (8.6%) were
positive for sSCTLA-4. Among the T1DM patients, no significant relationships were observed between
sCTLA-4 level and age of onset (p = 0.43), disease duration (p = 0.09), or glycemic control (p = 0.32).

Conclusion

Despite the previous findings of high of SCTLA-4 levels in autoimmune diseases, serum level of SCTLA-
4 is not significantly different in T1DM patients compared to that in non-diabetic adolescents.
Furthermore, we did not observe any association with autoantibody presence, glycemic control, or
disease duration.

TH34. Clonal expansion of T cells in the cerebrospinal fluid of multiple sclerosis patients
Joseph Sabatino!, Stephen Hauser!, Michael Wilson? and Scott Zamvil'
TUCSF, San Francisco, CA, 2UCSF Weill Institute for Neurosciences, San Francisco, CA

T cells are believed to be key mediators in multiple sclerosis (MS) immunopathogenesis, however, it is
not clear which T cells are likely relevant to the disease. Cerebrospinal fluid (CSF) provides a window
to the inflammatory response in the central nervous system (CNS). In this study, we sought to
comprehensively analyze the T cell repertoire within the CSF of MS patients and to determine if certain
clonotypes predominate. Single cell RNA-Seq paired with T cell receptor (TCR) sequencing was
performed on T cells from the CSF of a cohort of newly diagnosed, untreated MS patients and
compared to patients with other neuro-inflammatory conditions and healthy controls. In a number of MS
patients, we identified T cells that were highly clonally expanded in the CSF relative to the blood. The
majority of uniquely expanded T cell clonotypes in the CSF were CD8+ and exhibited an antigen-
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experienced and cytotoxic profile. These findings provide important insight into the repertoire of central
nervous system-infiltrating T cells likely important to MS.

TH38. Refining the HLA-Disease Association Landscape in Neuromyelitis Optica Spectrum
Disorders (NMOSD)

Gonzalo Montero-Martin', Kalyan C. Mallempati?, Sridevi Gangavarapu?, Stacy Caillier?, Lisa E.
Creary', Kazutoyo Osoegawa?, Danillo Augusto®, Kirsten M. Anderson3, Thais Armangue*, Maria
Sepulveda?, Sara Llufriu4, Nathalie Dufay®, Guillaume Fiard®, Maria-Luiza Petzl-ErlerS, Valérie Dubois’,
Jose Luis Caro-Oleas®, Marius Ringelstein®, Romain Marignier', Jun-ichi Kira'', Pablo Villoslada?,
Albert Saiz*, Jill A Hollenbach3, Marcelo Fernandez-Vifia' and Jorge R Oksenberg3

'Department of Pathology, Stanford University School of Medicine, Stanford, California, USA., Palo
Alto, CA, 2Stanford Blood Center, Stanford University School of Medicine, Palo Alto, California, USA,
Palo Alto, CA, 3Department of Neurology, University of California San Francisco, San Francisco,

California, USA, San Francisco, CA, “Center of Neuroimmunology, Service of Neurology, Hospital
Clinic and Institut d'Investigacié Biomedica August Pi i Sunyer (IDIBAPS), University of Barcelona,

Barcelona, Spain., Barcelona, Catalonia, Spain, °NeuroBioTec, Groupement Hospitalier Est, Hopital

Neurologique Pierre Wertheimer, Lyon, France., Lyon, Rhone-Alpes, France, 6Laboraz‘ory of Human
Molecular Genetics, Department of Genetics, Universidade Federal do Parana, Curitiba, PR, Brazil.,

Curitiba, Parana, Brazil, Etablissement Frangais du Sang, Lyon, France., Lyon, Rhone-Alpes, France,
8Histocompatibility and Immunogenetics, Banc de Sang i Teixits, Barcelona, Spain., Barcelona,
Catalonia, Spain, “Department of Neurology, Center for Neurology and Neuropsychiatry, LVR-Klinikum

Diisseldorf. Diisseldorf, Germany., Diisseldorf, Nordrhein-Westfalen, Germany, 19Service de
Neurologie, Sclérose en Plaques, Pathologies de la Myéline et Neuro-Inflammation, Hopital
Neurologique Pierre Wertheimer Hospices Civils de Lyon, Lyon, France, Lyon, Rhone-Alpes, France,

""Department of Neurology, Neurological Institute, Graduate School of Medical Sciences, Kyushu
University, 812-8582 Fukuoka, Japan., Fukuoka, Fukuoka, Japan

We conducted case-control HLA association analyses of NMOSD cases and ethnically matched healthy
controls (HCs) from the U.S. (European American Cases=275 (72% anti-AQP4+), HCs=2248; African
American Cases=72 (89% anti-AQP4+), HCs=150; and US Hispanics Cases=69 (86% anti-AQP4+),
HC=179) and also from Japan (Cases=48 (100% anti-AQP4+), HCs=63).In accordance with previous
findings, the results show that alleles carried on the DRB1*03:01:01:01 ancestral 8.1 haplotype confers
significant susceptibility across all ancestral groups examined, with highly significant associations in the
European American (p=2.36E-15, OR=2.40), African American (p=1.53E-03, OR=2.82,), and US
Hispanic (p=8.23E-05, OR 3.52) cohorts. In addition, we identified HLA-DRB1*14:54:01, HLA-
DRB1*08:04:01 and HLA-DRB1*16:02:01:02 as additional susceptibility factors in each of these
cohorts, respectively. In the Japanese cohort, a completely different haplotype bearing the allele HLA-
DRB1*12:01:01:03 showed the strongest association with NMOSD risk (p=3.78E-03, OR 5.71).
Additionally, HLA-DPB1*05:01:01 constitutes an independent risk association to NMOSD in both the
Japanese (p=6.98E-03, OR 2.13) and the European American (p=1.99E-02, OR 1.84) cohorts; in
previous studies this association had been only detected in cohorts with Asian ancestry. Finally, HLA-
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DPB1*04:02:01:02 was associated with protection in NMOSD in European Americans, Hispanic
Americans, and Japanese cohorts, while the structurally related allele HLA-DPB1*105:01 (with only one
amino acid difference at residue 178 in the transmembrane domain) was associated with protection in
African Americans. Despite the modest sample sizes, this trans-ancestral study identified main
susceptibility and resistance factors that are common across several ancestral groups, alongside novel
associations found predominantly in some populations but absent or infrequent in other groups,
reflecting broad allelic heterogeneity.

TH44. Spontaneous Negative Selection of Autoreactive T cells in the Human Thymus
Rachel Madley', Grace Nauman?, Nichole Danzl?, Mohsen Khosravi? and Megan Sykes?

'Columbia University Medical Center, Wyckoff, NJ, 2Columbia University Medical Center, New York,
NY

In T-cell mediated autoimmune diseases such as Type 1 Diabetes (T1D), T cells reactive to
autoantigens are thought to escape negative selection, traffic to the periphery and attack self-tissues.
We aim to determine whether thymic negative selection is impaired in autoimmune-prone human
immune systems. We used a T cell receptor (TCR)-transgenic humanized mouse model to study
natural autoreactive T-cell development in a fully humanized immune system. Our studies showed that
the insulin peptide-specific, HLA-DQ8-restricted Clone 5 TCR, which was isolated from a T1D patient, is
negatively selected in healthy human immune systems generated from fetal hematopoietic stem cells
(HSCs) and thymus. Evidence included decreased numbers of Clone 5 T cells in the periphery, loss of
medullary Clone 5 thymocytes, enrichment of early Clone 5 T cell progenitors that have not undergone
thymic selection, and upregulation of negative selection markers on Clone 5 thymocytes. We are
currently using this model to study the thymic selection of the Clone 5 TCR in TCR-transgenic mice
generated with adult T1D patient and healthy control (HC)-derived HSCs to determine whether these
insulin-reactive T cells escape negative selection in T1D immune systems. To our knowledge, these
data provide the first evidence of spontaneous negative selection of human autoreactive T cells. Our
ongoing studies will determine whether or not negative selection deficiencies contribute to T1D
development.

TH46. Predicting seroconversion in first-degree relatives of patients with type 1 diabetes by
gene expression analysis

Linda Yip, Peter Maguire, Darrell Wilson and C. Garrison Fathman
Stanford University, Stanford, CA

Type 1 diabetes (T1D) is the most common autoimmune disease in children. While disease
development requires a genetic predisposition, less than 10% of genetically-susceptible individuals will
develop autoantibodies. There are currently no biomarkers that can predict which individuals will
seroconvert. Using peripheral blood RNA samples provided by TrialNet, we performed transcriptome
analysis by RNA-Seq to identify early biomarkers of seroconversion in first-degree relatives (FDRs) of
T1D patients. We showed that the transcriptome of peripheral blood changes as FDRs get closer to
seroconversion. As an example, FCGR2B was found to be alternatively spliced in FDRs prior to
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seroconversion. FCGR2B encodes CD32B, an inhibitory low-affinity Fc-gamma receptor expressed
predominantly on B cells that is involved in maintaining immune tolerance and regulating autoantibody
production. Loss of CD32B expression leads to a heightened immune response and has been
associated with other autoimmune diseases. In FDRs that seroconvert, a marked reduction in the
expression of protein-coding isoforms of FCGR2B and an increase in non-protein coding isoforms of
FCGR2B was observed years before seroconversion. In addition, the ratio of protein-coding FCGR2A to
FCGR?2B isoforms was also increased prior to seroconversion. FCGR2A encodes the activating CD32A
receptor on B cells, suggesting that a shift in B cell activity favoring immune activation and autoantibody
production occurs prior to seroconversion. The alternative splicing of FCGR2B may be a pathogenic
upstream event that promotes seroconversion in individuals who are genetically at risk to develop T1D.
Thus changes in FCGR2B isoform expression could serve as a robust biomarker of seroconversion.

TH57. Single cell analysis of mTECs carrying dominant mutations in functionally distinct
domains of AIRE enable a mechanistic understanding of TSA expression

Yi Wang', Jonah Phipps', Nathan Cramer2, Corey Miller!, Julia Belk®, Jhoanne Bautista', Irina Proekt'
and Mark Anderson'

"University of California, San Francisco, San Francisco, CA, 2The University of California, San
Francisco Diabetes Center, San Francisco, CA, 3Stanford University, Stanford, CA

The autoimmune regulator (AIRE) is a large multi-domain protein that is required for the development of
central immune tolerance through its regulation of tissue-specific antigen (TSA) expression in medullary
thymic epithelial cells (nTECs). Aire-deficiency results in a failure of negative T cell selection and
subsequent multiorgan autoimmune disease in both humans and mice. The mechanisms by which the
various structural domains of AIRE contribute to TSA expression remain poorly characterized. Recently,
a kindred was identified with an autosomal dominant C311Y mutation in the PHD1 zinc finger of AIRE.
To better understand PHD1 domain function, we generated a novel knock-in (Aire®Y*) mouse model
and compared these mice to complete Aire”- and Aire®W* mice, which carry a previously described

autosomal dominant mutation in the SAND domain. In general, Aire®*”* mice had a unique pattern of
affected peripheral organs and a milder blockade in terminal mTEC differentiation. Strikingly, bulk RNA-
seq analysis of mTECs revealed that Aire®Y"* and Aire®"* mice shared transcriptomic changes, as
expected, but also had significant gene expression changes specific to each mutant domain. These
changes included factors involved in DNA binding and chromatin remodeling, implicating both direct
and indirect effects of the PHD1 and SAND domains on Aire-mediated gene expression. In sum, our
findings elucidate the role of the PHD1 domain in regulating TSA expression and describe a novel
mouse model for a human autosomal dominant AIRE mutation.

TH73. Double edged influence of TLR7 and TLR9 on the triggering and severity of lupus

Claire Leibler!, Shinu John2, Kayla Thomas3, Rachael Gordon3, Jeremy Tilstra®, Sebastien Gingras?,
Sheldon Bastacky*, Kevin Nickerson® and Mark Shlomchik?
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"University of Pittsburgh, School of Medicine, Pittsburgh, PA, 2Department of Laboratory Medicine, Yale
University School of Medicine, New Haven, CT, 3Department of Immunology, School of Medicine,

University of Pittsburgh, Pittsburgh, PA, 4University of Pittsburgh Medical Center, Department of
Pathology, Pittsburgh, PA

Toll like receptors (TLR) 7 and 9, endosomal sensors for ssSRNA and dsDNA respectively, are important
in lupus pathogenesis and could be potential targets for therapy. Although considered homologous with
respect to signaling downstream of their respective ligands, they have opposing yet interactive effects
on lupus severity. B-cell TLR9 deficiency exacerbates lupus when TLR7 is intact.Our aim is to
investigate why TLR7 and TLR9 act differently and iffhow they interact in B cells to regulate lupus.

TLR9 could regulate TLR7 by competing for endosomal localization or interaction with MyD88. To
differentiate between these hypotheses, a point mutation that blocks TLR9 interaction with MyD88

(TLR9PM)was introduced in the endogenous TLR9 locus of MRL/Ipr mice using CRISPR/Cas9 targeting.

Ex vivo, TLR9PMis expressed but can't signal upon stimulation. TLROPMPM mice had increased survival,

decreased immune activation, and ameliorated kidney disease compared to TLR9"mice. Overall, TLR9
expression, but not TLR9-induced MyD88 signaling, is essential for protection from lupus. However, in
B cells, TLR didn’t directly modulate TLR7 expression nor signaling.

To determine which functional domain(s) of TLR9 are important for protection, we created two types of
chimeric TLR7 molecules in TLR9-/- MRL/Ipr mice. We replaced the TLR7 ligand-binding or signaling-
TIR domains respectively with their TLR9 counterparts. We are now asking which TLR9 domain could
restore protection from lupus. These findings will be useful to determine how the TLR pathway could be
targeted to efficiently control lupus and will shed light on the basic biology of endosomal TLR signaling.

THT79. Oxidative stress as a therapeutic target in autoimmune myositis: new insights from a
murine model.

Catalina Abad', Gwladys Bourdenet!, Laurent Drouot!, Isabelle Remy-Jouet?, Jean Claude Do Rego?,
Clement Guillou*, Marine Di Giovanni®, Meyer AlainS, Boitard Christian’ and Olivier Boyer!

TUniversité de Rouen Normandie, Inserm U1234, IRIB, Rouen, Haute-Normandie, France, 2Université
de Rouen Normandie, INSERM U1096, BOSS, IRIB, Rouen, Haute-Normandie, France, 3Université de
Rouen Normandie, Inserm U1234, SCAC, IRIB, Rouen, Haute-Normandie, France, 4Université de

Rouen Normandie, Proteomic Facility PISSARO, IRIB, Rouen, Haute-Normandie, France, ©Université
de Rouen Normandie, Regional Cell Imaging Platform of Normandy PRIMACEN, IRIB, Rouen, Haute-

Normandie, France, 5Centre Hospitalier Universitaire de Strasbourg, Strasbourg, Alsace, France,
"Institut Cochin, Inserm U1016, Paris, lle-de-France, France

Myositides are severe autoimmune diseases leading to disability. A role for oxidative stress has been
suggested by the discovery of mitochondrial dysfunctions in dermatomyositis patients. The absence of
animal models developing spontaneous myositis has hampered therapeutic research. We genetically

invalidated the ICOS signaling pathway on the diabetes-prone NOD mouse background. /cos”- NOD
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mice did not develop diabetes, but exhibited spontaneous myositis. The objectives of this study were to
investigate the pathogenic role of oxidative stress and to evaluate the therapeutic potential of

antioxidant therapy on Icos” NOD myositis.

Icos”- NOD mice did not develop diabetes, but developed reduced grip strength and impaired
locomotor activity. Myositis was attested histologically by the presence of myofiber necrosis and
mononuclear (lymphocyte and macrophage) infiltrates. Elevated muscle free radical production

revealed the presence of oxidative stress. Studies of /cos” NOD muscle proteome by LC-MS/MS
(Orbitrap) and oxidative-stress targeted transcriptome revealed the dysregulation of multiple

mitochondrial metabolic genes and proteins. Impaired mitochondrial function in lcos”- NOD muscles
was supported by disrupted oxidative phosphorylation, evaluated ex vivo. Muscle mitochondrial COX,
SDH and NADH activities were found to be altered by histoenzymology stainings. Electron microscopy

revealed mitochondrial morphological abnormalities in Icos”- NOD muscles. N-acetylcysteine (2 g/L)
administration in the drinking water significantly reduced myositis severity. In a curative setting, N-
acetylcysteine also ameliorated established disease.

This work demonstrates that Icos pathway disruption shifts auto-immunity from diabetes to myositis in
mice and that muscle inflammation is associated to mitochondrial dysfunction and subsequent oxidative
stress. It opens new perspectives for therapy.

TH82. Cross-reactive autoimmune CD4+ T cells in narcolepsy
Wei Jiang' and Elizabeth Mellins?

'Stanford University School of Medicine, Stanford, CA, 2Division of Allergy, Immunology and
Rheumatology, Department of Pediatrics, Stanford University School of Medlicine, California, USA,
Stanford, CA

Narcolepsy is a neurological disorder, caused by selective loss of hypocretin (HCRT)-producing
neurons in the lateral hypothalamus. Narcolepsy susceptibility is associated with the HLA-
DQA*0102/DQB*0602 (HLA-DQ6) allele and with a SNP in the T cell receptor a chain-encoding gene
segment (TRAJ24). We reported the in vivo expansion of DQ6/HCRT-specific J24+/CD4+ T cell clones
having an unconventional phenotype in patients compared to related clones in DQ6+ healthy controls.
Expanded cells show cross-reactive potential as they bind different DQ6/peptide tetramers, suggesting
multiple sources of triggers driving CD4+ T cell clonal expansion and potentially mediating autoimmune
responses affecting HCRT neurons. Indeed, increased narcolepsy incidence was noted in China after
the peak of 2009 H1N1 pandemic influenza (pH1N1) season and in Europe after Pandemrix (pH1N1-
derived) vaccine administration. Therefore, we examined CD4+ T cells that are specific for DQ6/HCRT
and/or DQ6/HA (pH1N1 hemagglutinin) in our cohort of 12 patients and 12 controls. Given the low
frequency in the blood of cells with these specificities, we used DQ6/peptide tetramers to screen
>1x108 CD4+ T cells to isolate over 104 antigen-specific tetramer+ cells for single-cell sequencing. The
previously identified, expanded DQ6/HCRT-specific J24+/CD4+ T cell clones are also DQ6/HA-
specific, whereas unexpanded DQ6/HCRT-specific clones are not. The specificity and physiologic
function of these expanded cells require elucidation. However, our identification of expanded
J24+/CD4+ T cell clones exhibiting cross-reactive potential against both HA and HCRT antigens
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supports molecular mimicry as a factor in narcolepsy immunopathogenesis and furthers the
understanding of autoimmunity in narcolepsy.

TH83. Immunodietica: unveiling the impact of diet in autoimmune disease
Leonardo Ferreira', Andrey Burov2, Brenda Miao', Vasco Morais' and losif Gershteyn?

"UCSF, San Francisco, CA, 2Ajax Biomedical Institute, Newton, MA, 3Ajax Biomedical Foundation,
Newton, MA

Autoimmune disorders afflict nearly 50 million people in the United States alone. Almost 70% of these
cases cannot be explained by genetics alone, suggesting that environmental factors play a key role.
Diet is emerging as a risk factor and severity modulator for autoimmunity. Yet, interactions between diet
and autoimmunity in humans remain largely unexplored, particularly the impact of immunogenetics, i.e.,
the human leukocyte antigen (HLA) haplotype of individuals, in this interplay. Here, we systematically
interrogated over 20 commonly consumed animals and plants for the presence of epitope sequences
implicated in almost 70 human autoimmune diseases, mapping their distribution across organisms,
tissue expression pattern, and binding to autoimmune disease-associated and -protective HLA
molecules. The species analyzed could be divided into three broad categories based on their human
autoimmune epitope content, which we represented using a new metric, the Gershteyn-Ferreira index.
Strikingly, pig contains a disproportionately high number of unique autoimmune epitopes not found in
other species. Interestingly, in several cases, diet-derived epitopes implicated in a disease are more
likely to bind to HLA alleles associated with that disease than to protective HLA alleles. Analysis of an
individual’s full HLA haplotype allowed for the generation of a personalized heatmap of potential dietary
autoimmune triggers, the Gershteyn-Ferreira Sensitivity Passport. Our work uncovers a new link
between pork consumption and autoimmune disease in humans and reveals differential binding of diet-
derived epitopes to autoimmune disease-associated HLA alleles, laying the foundation for future studies
on the impact of diet on the pathogenesis and progression of autoimmunity.

TH91. MicroRNA control of Inflammatory and regulatory T cells in CNS autoimmunity

Murugaiyan Gopal', Radhika Raheja2, Mai Fujiwara2, Lucien Garo?, Roopali Gandhi2 and Howard
Weiner2

"Harvard Medical School, Boston, MA, ZBrigham and Women's Hospital, Boston, MA

Multiple sclerosis (MS) and its animal model, experimental autoimmune encephalomyelitis (EAE), are
mediated by dysregulated autoreactive T cell responses in the central nervous system (CNS). This
dysregulation consists of an imbalance between inflammatory T helper cells, such as Th17 cells, and

Foxp3* T regulatory cells (Tregs). MicroRNAs (miRNAs), a class of small non-coding RNAs, are known
to play a key role in immune function, and to be dysregulated in EAE and MS. However, identifying
specific miIRNA pathways that directly connect clinical activity with immune mechanisms in CNS
autoimmunity has been a challenge. Previous work has identified miR-92a as one of the most
significantly elevated miRNAs in the sera of MS patients, which positively correlates with neurological
symptoms and brain atrophy. We now report a major functional role for miR-92a in CNS autoimmunity.
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MiR-92a is increased during EAE, and its loss strikingly attenuates clinical disease. This attenuation is
accompanied by reduced Th17 and increased Treg cells in the CNS. Mechanistically, we found that T
cell-intrinsic miR-92a inhibits the development and function of Treg cells while promoting those of Th17
cells by targeting Foxo1, a key transcription factor implicated in T helper cell differentiation. Preclinical
administration of miR-92a inhibitor phenocopies miR-92a loss and ameliorates EAE. Analogous to
mice, miR-92a is significantly elevated in MS patient T cells, and reciprocally regulates human Treg and
Th17 differentiation. These findings suggest miR-92a skews the Treg/Th17 balance to promote CNS
autoimmunity, and that miR-92a silencing may be of therapeutic benefit for MS patients.

TH94. Molecular Profiling of CD25+CD127hi cells points toward a Th-2 based mechanism in
prolonging T1D partial remission

Joanna Davies', Aditi Narsale', Theodore Tran', Ting Ting Lu2, Anne-Sophie Bergot?, Kerry
Buchanan®, Mark Harris®, Ranjeny Thomas?®, Elisavet Serti? and Immune Tolerance Network?

'San Diego Biomedical Research Institute, San Diego, CA, 2Immune Tolerance Network, Bethesda,
MD, 3University of Queensland, Brisbane, Queensland, Australia

People with Type 1 diabetes (T1D) who undergo partial remission have reduced insulin dependency in
the short term and fewer long-term complications. Experiencing a partial remission period is therefore
beneficial for people with T1D and studying the mechanisms that promote remission might be helpful in
developing strategies that stop and even reverse disease progression. Our research group has

identified a novel CD4 T cell population called CD25*CD127" cells that associates with length of
remission (LoR) and response to treatment with Alefacept in people with T1D, with higher frequencies

of these cells associating with longer remission. However, how CD25*CD127" cells might modulate
disease progression is still unclear. The purpose of this study was to identify the molecular basis for the

CD25*CD127M cell correlation with disease progression in people with T1D. Protein and transcription

factor analyses of CD25*CD127" cells in healthy individuals indicate a Th2 bias. Differential expression
and gene ontology analysis of RNA-Seq data shows significant differences in inflammatory and immune

response pathways, apoptotic processes and cell adhesion pathways between the CD25*CD127M cell

population and their closest correlate, CD25™ cells. Several Th2-related genes are upregulated including
CRTH2 and HPGDS, while Th1-related genes including GZMK and EOMES are downregulated in

CD25*CD127M cells compared to the CD25" cells. Overall, the molecular analyses reinforce a Th2-

baised mechanism for the effect of CD25*CD127M cells in prolonging partial remission and suggest
candidates for evaluation as therapeutic targets.

TH95. A Soluble Antigen Array Immunotherapy Intercepts and Prevents the Onset of Type 1
Diabetes in NOD mice

Rebuma Firdessa Fite', Stephanie Johnson?, Martin Leon?, Joshua Sestaks, Cory Berkland? and
Remi Creusot!
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"Columbia Center for Translational Immunology and Department of Medicine, Columbia University
Medical Center, New York, NY, 2Department of Pharmaceutical Chemistry, Department of Chemical
and Petroleum Engineering, University of Kansas, Lawrence, KS, 3Orion BioScience, Inc., Omaha, NE

The efficacy and safety of antigen-specific immunotherapy (ASIT) can be improved by using appropriate
delivery platforms that protect and facilitate transport of antigens to lymphoid tissues. We evaluated
Soluble Antigen Array (SAgA), a nanoscale platform that bundles multiple copies of peptides from (-cell
antigens grafted on hyaluronic acid (HA), in the NOD mouse model of Type 1 diabetes (T1D). SAgAs
were prepared in two forms: a hydrolysable form capable of releasing the peptides within endosomes and
a non-hydrolysable form that may depend on HA degradation for peptides to be released. Both forms
elicited more robust antigen-specific T cell responses in various lymphoid tissues compared to free
peptides at equimolar dose. In the treatment of NOD mice at late stage of disease, a mix of two SAgAs
carrying a hybrid peptide of insulin and chromogranin A and a mimotope (p79) efficiently prevented the
onset of diabetes while each single SAgA failed to provide any significant delay or protection on its own.
Repeated treatments improved the therapeutic efficacy, but over time, some mice developed anaphylaxis,
which was caused by p79. Anaphylaxis was significantly reduced when peptides were delivered in the
hydrolysable SAgA form and nearly abrogated using the non-hydrolysable form. SAgAs induced the
upregulation of IL-10 and anergy/exhaustion markers (PD-1+, FR4+ CD73+) in antigen-specific T cells.
Interestingly, this tolerogenic phenotype was enhanced with the non-hydrolysable form of SAgA. In sum,
SAgAs effectively prevent murine T1D and constitute a novel and promising ASIT platform superior to
soluble peptides for the treatment/prevention of T1D.

TH98. Single Cell RNA Sequencing and T Cell Receptor Sequencing Reveal Conserved and
Individualized Features of T Cell Responses in Granulomatous Inflammation

Michael Paley’, Lynn Hassman?, Ekaterina Esaulova®, Grace Paley3, Maxim Artyomov® and Wayne
Yokoyama3

"Washington University in Saint Louis, Saint Louis, MO, 2Department of Visual Science, St Louis, MO,
3Washington University in St. Louis, Saint Louis, MO

Background

Granulomas occur in multiple human diseases. The pathogenic drivers of non-infectious granulomas,
however, are poorly understood. Due to the immunologic restriction of the eye, we hypothesized that
studying granulomatous uveitis would provide a robust enrichment of the processes underlying non-

infectious granulomas, specifically antigen-specific T cell responses.

Methods

We performed single cell RNA sequencing and T cell receptor (TCR) sequencing of blood and ocular
samples from four donors with granulomatous uveitis.

Results
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We found that the majority of immune cells in the eye were T cells along with NK cells, myeloid cells,
and B cells. CD8 and CD4 T cells had a ratio of approximately 1:2 for all four donors. Ocular CD8 T
cells were transcriptionally similar in all donors, showing markers of early differentiation (e.g. CD27 &
CD28) and lower expression of cytotoxic molecules GZMB and GNLY. These features paralleled the
signature of ocular NK cells. In contrast, CD4 T cells varied across donors, dominated by either
TH1/TH17 cells, TH1/GZMB-expressing cells, or Tregs. TCR sequencing revealed highly expanded
ocular CD8 and CD4 T cell clonotypes, consistent with antigen-driven responses. While expanded CD8
T cell clonotypes were transcriptionally similar, the signature of expanded CD4 T cell clonotypes
reinforced the individual-to-individual variation in granulomatous inflammation.

Conclusion

Our data suggest that lower frequency populations, such as CD8 T cells, display antigen-specific
responses that may drive granulomatous uveitis. Additionally, individualized CD4 T cell programs
suggest distinct antigen-specific responses. Further investigation of expanded lymphocytes and CD4 T
cell phenotypes may identify personalized therapeutic targets.

TH107. ACE Inhibitors Regulate Dendritic Pruning Trough C1g/LAIR-1 in Neuropsychiatric
Systemic Lupus Erythematosus Mouse Model

Aida Zarfeshani
Feinstein Institute/Northwell Health, Manhasset, NY

A frequent manifestation of systemic lupus erythematosus (SLE) is neuropsychiatric lupus (NPSLE).
Progressive cognitive impairment occurs in 40-90% of SLE patients, in part through the action of anti-
DNA antibodies that cross-react with N-methyl-D-aspartate receptors (NMDAR) which induce
neurotoxicity and cell death. Anti-DNA antibodies (DNRADbs), cross-react with the NMDAR and induce
NMDAR signaling. In patients, the presence of DNRAb is associated with a spatial memory impairment

which is similar to the DNARb* mouse model.

We have already shown that activated microglia and C1q play a critical role in loss of neuronal
dendrites. We have now shown that microglia are the major source of C1q in the CA1 region of the
hippocampus using in-situ hybridization. Some studies suggest that Angiotensin-converting enzyme
(ACE) inhibitors may suppress microglial activation. Therefore, we aimed to understand how ACE
inhibitors protect against or reverse neuronal damage. We showed that captopril could reduce the
amount of microglial-produced C1q in DNRAb* mice. We also demonstrated that LAIR-1 is necessary
for the function of ACE inhibitors. Mice treated with captopril exhibited intact dendritic arborization, this
did not occur in LAIR-KO mice treated with captopril. Instead, we observed resistant microglial
activation despite administration of captopril in LAIR-1 KO mice.

We believe ACE inhibition is a rational potential therapeutic target in clinical trials designed to treat
cognitive dysfunction in NPSLE.
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TH108. Distinct TCR signaling modules by PRDM1-deficient DCs and the control of follicular
helper T cell differentiation

Kyungwoo Lee', Hidetaka Tanno?, Tian Hong', George Georgiou?, Betty Diamond?3 and Sun Jung
kim*
"The Feinstein Institute for Medical Research, Manhasset, NY, 2The University of Texas at Austin,

austin, TX, 3The Feinstein Institutes for Medical Research, Manhasset, NY, 4The Feinstein Institute for
Medical Research/ Hofstra University, Manhasset, NY

Genome-wide association study (GWAS) found a polymorphism of PRDM1 is a risk factor for systemic
lupus erythematosus (SLE) and mice with dendritic cells (DCs)-specific deletion of Prdm1 develop
lupus-related phenotypes. Only female mice develop disease, suggesting gender dependent
mechanisms are critical factors for this disease model. Prdm1 CKO mice have an increased number of

T follicular helper cells (TFH) and autoantibodies arising in a germinal center response. In addition, lack
of PRDM1 influences on antigen processing through the expression of cathepsin s in DCs,

subsequently regulates TCR diversity of TrH cells in spleen. Since the majority of T cell selection and
deletion of self-reactive T cells occurs in the thymus, we questioned whether repertoire of thymic T cells
is different between Prdm1 CKO and control mice. Thymic DC (tDC) subsets, both resident tDCs and
migratory DCs, show no significant difference of thymic antigen presenting cells (APCs) including DCs
in Prdm1 CKO mice and PRDM1 expression and cathepsin s expression was different in tDCs from
Prdm1 CKO mice compared to tDC from control mice. In vitro co-culture of thymocytes (Nur77-GFP
mice) with thymic DCs isolated from female control or female Prdm1 CKO mice shows PRDM1-deficient
DCs induce a different TCR signal strength. We also compare the TCR repertoire of CD4+ T cells from
the thymus of Prdm1 CKO mice and control mice by high-throughput sequencing analysis. Therefore,
we provide insight into how a genetic risk factor, PRDM1, alter antigen presentation and contributes to

the TrH differentiation and repertoire selection.

TH109. Alteration in metabolic pathway in Tfh cells from SLE patients
Sun Jung kim', Kyungwoo Lee? and Hong Tian?

"The Feinstein Institute for Medical Research/ Hofstra University, Manhasset, NY, 2The Feinstein
Institute for Medical Research, Manhasset, NY

Metabolic changes are closely related to the differentiation and function of immune cells. Different
subset of T cells display unique metabolic profiles and inhibition of specific metabolic pathway often
leads to altered function or differentiation of T cells. There is a report that CD4+ effector T cells from
SLE patients have higher glycolysis compared to CD4+ T cells from healthy individuals, suggesting
contribution of altered metabolism to the pathogenic function of lupus T cells. Our study focuses on
specific subsets of CD4 T cells, called follicular helper T cells (Tth: CXCR5+) and peripheral helper T
cells (Tph: CXCR5-PD1/ICOS+CXCR3-) mainly due to their cognate function of B cell activation. In this
study, we compared metabolism and functional activity of different Tfh and Tph from SLE patients
compared to healthy individuals. Functional activity of Tfh and Tph cells was also higher in lupus
patients based on their expression of activating molecules and in vitro B cell activation assay. Co-
culture of memory B cells with autologous Tfh or Tph cells from SLE patients induces higher level of
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plasmablast differentiation and secretion of IgG/ IgA. Interestingly, we found an increased mitochondrial
metabolism in Tth cells (not Tph) from SLE patients than Tfh cells from healthy individuals. However,
Tph cells (not Tpfh) from SLE patients have increased induction of glycolysis and mROS production
than Tph cells from healthy individuals. These data suggest that different helper T cell subsets from
SLE patients have altered metabolic profiles and the alteration is distinct among different effector T
subsets.

TH111. Identification of Novel, Clinically Correlated Autoantigens in APS1 and Autoimmune
Diabetes by Proteome-wide PhIP-Seq

Sara Vazquez', Elise Ferré?, David Scheel®, Sara Sunshine®, Brenda Miao®, Caleigh Mandel-Brehm3,
Zoe Quandt®, Alice Chan3, Mickie Cheng?, Michael German', Michail Lionakis?, Joseph DeRisi® and
Mark Anderson’

"University of California, San Francisco, San Francisco, CA, 2NIH, DC, DC, SUCSF, San Francisco, CA

The identification of autoantigens remains a critical challenge for understanding and treating
autoimmune diseases. Autoimmune polyendocrine syndrome type 1 (APS1), a rare monogenic form of
autoimmunity, presents as widespread autoimmunity with T and B cell responses to multiple organs.
Importantly, autoantibody discovery in APS1 can illuminate fundamental disease pathogenesis, and
many of the antigens found in APS1 extend to more common autoimmune diseases. Here, we
performed proteome-wide programmable phage-display (PhIP-Seq) on sera from a cohort of people
with APS1 and discovered multiple common antibody targets. These novel APS1 autoantigens exhibit
tissue-restricted expression, including expression in enteroendocrine cells, pineal gland, and dental
enamel. Using detailed clinical phenotyping, we find novel associations between autoantibodies and
organ-restricted autoimmunity, including a link between anti-kHDC3L autoantibodies and premature
ovarian insufficiency, and between anti-RFX6 autoantibodies and diarrheal-type intestinal dysfunction.
In addition, we employ PhIP-Seq to probe autoantibody-negative type 1 diabetes and checkpoint
inhibitor-induced autoimmune diabetes for novel, diabetes-associated candidate autoantigens. These
studies highlight the utility of PhIP-Seq for extensively interrogating antigenic repertoires in human
autoimmunity and the importance of antigen discovery for improved understanding of disease
mechanisms.

TH117. Integrating multi-omic and clinical information using innovative statistical approaches to
deliver precision medicine.

Laura Bergamaschi', Diana Pombal', Sofie Tolmeijer!, Prasanti Kotagiri', Gilles Gasparoni2, Michael
Scherer?, Sarah Zanky', Chenqu Suo', Federica Mescia®, Christine Fiddler', Nurulamin Noor!, Jém
Walter2, James Lee!, Eoin McKinney!, Paul Lyons' and Kenneth Smith'

"University of Cambridge, Cambridge, England, United Kingdom, 2Saarland University, Saarbruecken,
Saarland, Germany

To facilitate delivering precision medicine in immune-mediated inflammatory diseases (IMIDs) studies
have focused on identifying clinically relevant biomarkers to predict diagnosis and prognosis. Despite
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these efforts, few studies have been successful. This could be driven by several confounding factors
such as heterogeneity among the patients and/or the biological specimens collected. Our current
research aims to build on and extend an existing programme that has delivered a prognostic biomarker
test into clinical practice, by establishing a cohort of clinically active patients across a range of IMIDs
and extending the analysis to examine different immune celltypes.

We enrolled 149 largely treatment-naive patients with Crohn’s disease, ulcerative colitis, ANCA-
associated vasculitis, systemic lupus erythematosus, or idiopathic pulmonary fibrosis, and 60 matched
healthy volunteers and followed them over time. Serum, whole blood, and PBMCs were collected from
each individual at enrolment. To better understand the contribution of different immune cells to disease
onset and pathogenesis, we designed two 15-colour antibody panels enabling us to sort by flow
cytometry up to 16 different leukocyte cells covering the innate and adaptive immune systems. Total
RNA, small RNA, and gDNA molecules were extracted from all the collected samples and used to
generate cell specific mMRNA and miRNA transcriptomes, and DNA methylomes respectively.

We have established a unique multi-omic resource derived from patients with active IMIDs recruited
before treatment. Innovative and integrative analyses of these new omic datasets and clinical data will
shed light on our understanding of, and enhance our ability to manage, these important IMIDs.

TH120. Adaptive Design of a Phase 2, Placebo-Controlled, Dose-Ranging Study to Assess the
Efficacy and Safety of Rozibafusp Alfa in Subjects With Active SLE and Inadequate Response to
Standard of Care Therapy

Sandra Garces, Laurence Cheng, Rob Lenz, Primal Kaur, Lei Zhou, Hui Wang and Tony Jiang
Amgen Inc., Thousand QOaks, CA

Background Barriers to drug development in systemic lupus erythematosus (SLE) include disease
heterogeneity, lack of outcome measures, and substantial placebo response rates. Optimized trial
design is important for an objective evaluation of clinical response. Rozibafusp alfa (AMG 570) is a
bispecific antibody-peptide conjugate that inhibits both ICOSL and BAFF and reduces circulating naive
B cells in healthy subjects. This phase 2 study will employ SLE drug screening and innovative
response-adaptive randomization (RAR) to optimize dose selection in subjects with active SLE and
inadequate response to standard of care (SOC) therapy (NCT04058028).

Methods Subjects (N~300, age 18-75 years) will be randomized to receive placebo or 1 of 3 doses of
rozibafusp alfa subcutaneously Q2W for 52 weeks, with 16 weeks of follow-up. The primary objective is
to evaluate efficacy of rozibafusp alfa vs placebo at week 24 using the SLE Responder Index (SRI-4).
Screening visits will fulfill criteria for active SLE and demonstrate stability of concomitant therapy,
including OCS, immunosuppressants, and/or immunomodulators. SOC drug screening will confirm
serum drug levels at baseline (and hence treatment-refractory status), which may help control the
placebo response rate. RAR aims to allocate more subjects to more efficacious doses while maintaining
the placebo allocation constant; the randomization ratio could be adapted after interim analyses based
on clinical efficacy.
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Results Study ongoing.

Conclusion This study will provide safety and efficacy data for rozibafusp alfa compared with placebo,
and its adaptive design aims to optimize development of a novel therapy for SLE patients with
inadequate response to SOC.

TH131. A Gain-Of-Function Mutation in the SKAP2 Integrin Signaling Adaptor Protein Causes
Autoimmune Diabetes

Wesley Dixon', Niklas Rutsch!, Chester Chamberlain', Lisa Letourneau-Freiberg?, Louis Philipson?,
Alexander Zarbock®, Karline Saintus', Juehu Wang', Michael German', Mark Anderson' and Clifford
Lowell!

"University of California, San Francisco, San Francisco, CA, 2Kovler Diabetes Center, University of
Chicago, Chicago, IL, 3University of Miinster, Munster, Nordrhein-Westfalen, Germany

Autoimmune diabetes is the most common form of diabetes in children. Whole exome sequencing in a
patient with a variety of autoimmune pathologies, including autoimmune diabetes, identified a de novo
heterozygous ¢.457G >A/p.Gly153Arg mutation in the Src kinase-associated phosphoprotein 2
(SKAP2) gene, a critical component of the integrin-mediated “outside-in” signaling pathway in myeloid
immune cells. We show that integrin activation in patient-derived macrophages and neutrophils resulted
in enhanced physiological functions. Integrin activation of patient-derived neutrophils resulted in
enhanced release of reactive oxygen species while patient-derived macrophages displayed a migratory
phenotype in the absence of chemokine stimulation. The p.Gly153Arg variant, located in a well-
conserved ‘lipid-gated switch domain’, induced similar phenotypes when expressed in a human
macrophage cell line. Our data indicate that SKAP2 mutations cause hyperactivation of integrin-
mediated outside-in signaling pathways in myeloid cells, resulting in human autoimmune diabetes.

TH134. Beneficial Effects of BCG Vaccinations in Long-Term Type 1 Diabetes: Updated Clinical
Trial Data and Epigenetic Impact on Foxp3 Treg Methylation

Denise Faustman', Willem Kiihtreiber? and Hiroyuki Takahashi?

"Massachusetts General Hospital/Harvard Medical School, Charlestown, MA, 2Massachusetts General
Hospital/Harvard Medical School, Boston, MA

Global human clinical trial data shows that the bacillus Calmette-Guerin (BCG) vaccine has broad
heterologous benefits. We are evaluating BCG for its potential as a safe and affordable vaccine for
individuals with established ( >10 y) type 1 diabetes (T1D), focusing in open-label and blinded clinical
trials on restoring Treg balance and correcting underlying glucose utilization defects. Here we present
updated, open-label clinical trial data in adult long-term T1D cohorts receiving 2 BCG vaccines and
followed for > 1 year (n=6) with a clinical phenotype of juvenile onset diabetes of long duration (median
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age at onset 11+/-6 y, duration 18 +/-6 y, current age 29+/- 2 y). The open-label BCG multi-dosed
subjects demonstrated consistent lowering of HbA1c values by over 6% at the one-year time

point. Both in vivo and in vitro data show the lymphoid system improves aerobic glycolysis, and thus
accelerates sugar uptake, after BCG. BCG also epigenetically modified the Foxp3 Treg signature gene
by demethylation through year 01. Improved metabolic sugar utilization in monocytes after BCG in long
term T1D with early onset disease improves blood sugar regulation with lowering of HbA1c. On the
immune side, BCG also starts to demethylate 15 cg sites of the Foxp3 Treg gene to restore suppressor
cells. This open-label data documents the reproducible influence of repeat BCG vaccination on
significant HbA1c lowering in early onset T1D with long-term disease.

TH135. A new regulatory cell in autoimmunity: Human KIR+ CD8+ T cells target autoreactive
cells

Jing Li", Naresha Saligrama’, Maxim Zaslavsky?, Michael Sikora', Asbjgrn Christophersen3, Shin-
Heng Chiou®, Liang Chen', Xuhuai Ji', Julie Wilhelmy', Alana McSween', Brad Palanski*, Kartik
Bhamidipati!, William Robinson’, Lars Steinmetz!, Chaitan Khosla#, Kari Nadeau', Paul Utz', Ludvig
Sollid®, Nielsen Fernandez-Becker! and Mark M. Davis®

' Stanford University School of Medicine, Stanford, CA, 2Stanford University Department of Computer
Science, Stanford, CA, 3University of Oslo Department of Immunology, Oslo, Oslo, Norway, 4Stanford
University Department of Chemical Engineering, Stanford, CA, °Stanford University, Stanford, CA

CD8*T cells are well known for their ability to kill cells harboring pathogens, but a subset of CD8*T cells
expressing Ly49 proteins in mice have been reported to have a regulatory function. Stimulating this

subset with surrogate peptides can suppress self-reactive MOG-specific CD4*T cells and thereby
ameliorate mouse experimental autoimmune encephalomyelitis. However, it is yet to be determined

whether a similar population of regulatory CD8*T cells exists in humans. Here we show an increased

frequency of peripheral CD8*T cells expressing Killer cell Inmunoglobulin like Receptor genes (KIR),
the evolutionary counterpart of mouse Ly49, in a subset of patients with different autoimmune diseases.

Several lines of evidence suggest KIR*CD8* T cell is the functional and phenotypic equivalent of mouse

Ly49* CD8*T cells, and likely suppress autoreactive CD4*T cells via cytotoxicity. Expanded KIR*CD8*T
cells have common features shared by healthy subjects and different autoimmune diseases, yet also

display some heterogeneity associated with different diseases or treatments. Moreover, KIR*CD8* T
cells are found in inflamed tissues and are phenotypically similar to those in the blood. Overall, we

define and characterize a new regulatory CD8*T cell subset in humans, with important implications for
the cellular dynamics and possible therapeutic approaches to human autoimmune diseases.

TH282. The concept of immune system reboot therapy (ISRT) in autoimmune diseases
Sipho Ntshalintshali
Tygerberg Hospital, Stellenbosch University, Cape Town, Western Cape, South Africa
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Autoimmune diseases as a collective are generally secondary to a dysregulation of the innate and/or
adaptive immune systems leading to organ and/or systemic disease in a genetically and
environmentally predisposed host. There is no cure for autoimmune diseases currently, but therapy
consists of controlling the chronic systemic disease towards remission, supporting affected organs and
preventing acute flares using corticosteroids, disease modifying anti-rheumatic drugs (OMARDs) and
more recently biologic therapies.

An ideal cure would consist of wiping out the existing immune system and replacing it with an
alternative (stem cell bone marrow transplant) which is neither a safe nor easy option to acquire. An
alternative would be rebooting the existing immune system. The latter would consist of eliminating all
existing immune system memory, and allowing the pluripotent stem cells of the host to reboot (ISRT),
without reproducing the disease mimicking the original stem cell at birth since autoimmune disease are
not congenital. The objective of this review is to look into literature for evidence supporting a succesful
realisation of ISRT and its potential to cure autoimmune diseases.

Prolonged supervised fasting is one of the potential treatment modalities to be explored since it
deprives rapidly diving cells such as the immune cells including the bone marrow of cell division
precursors, leading to inhibition of DNA replication, cell division and clearance of compromised immune
cells, in this manner rebooting the compromised bone marrow and immune system in its entirety.

TH283. Cystatin C Contributes To Sex Difference In Experimental Allergic Encephalomyelitis
Shalina Ousman and Vahid Hoghooghi
University of Calgary, Calgary, AB, Canada

In multiple sclerosis (MS), 2-4 times more women develop the disease compared to men. Sex
chromosomes and sex hormones have been implicated but the molecular factors mediating their
actions are largely unknown. Towards clarifying the role of the cysteine protease inhibitor, Cystatin C
(CysC), whose expression is augmented in the brains of MS patients and mice with experimental
allergic encephalomyelitis (EAE - a model of MS), we discovered that CysC plays a detrimental function
in EAE, but only in female animals. Female CysC null mice displayed significantly lower clinical signs of
disease compared to wildtype (WT) littermates that was associated with reduced activation and antigen
presenting ability of antigen presenting cells (APCs) such as macrophages. No differences in EAE signs

or APC function were noted between male WT and CysC™- mice and cells. This detrimental function of
CysC in female macrophages and EAE was due to CysC interacting with female sex hormones

because ovariectomy + testosterone administration in female WT and CysC- EAE mice abolished the
clinical difference between these two genotypes while male CysC null mice that normally show no
difference in EAE signs relative to their WT counterparts, displayed marked reduction in disability upon
castration and estrogen/progesterone administration. Altogether, we discovered that a collusion
between Cystatin C and female sex hormones in APCs such as macrophages may partly explain why
women have a higher incidence of MS compared to men. Funded by The Canadian Institutes of Health
Research and the MS Society of Canada.
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TH285. Langerin-expressing Dermal Dendritic Cells and Epidermal Langerhans Cells Elicit
Paradoxical, Balancing Roles in the Pathogenesis of Autoimmune Skin Inflammation

Ram Singh', Jennifer King?, Anna Eriksson?, Rachael Philips? and Miguel-Angel Gutierrez2
TUCLA, Los Angeles, CA, 2Univ of Ca, Los Angeles, Los Angeles, CA

Skin harbors two subsets of langerin-expressing dendritic cells (DC), namely Langerhans cells (LC) in
the epidermis, and langerin-expressing dermal DC (LangdDC) in the dermis. We previously reported
that the migration of LC is impaired in the MRL model of autoimmune dermatitis (Eriksson and Singh, J
Immunol 2008), and this defective migration plays a role in the loss of tolerance to skin antigens (King
J...Singh RR, J Immunol 2015). Here, we investigated roles of the two langerin-expressing DC subsets,
LC and LangdDC, in the pathogenesis of autoimmune skin inflammation. To track langerin-expressing
DCs, we used langerin-eGFP gene knock-in mice in the autoimmune (MRL-lpr and MRL+/+) and
healthy control (C57BI/6) backgrounds. We found a reduced migration of LC, but increased trafficking of
LangdDC, to skin-draining lymph nodes in autoimmune mice as compared to healthy controls. Such
altered pattern of migration of LC and LangdDC was corrected by aGalCer treatment that ameliorates
autoimmune dermatitis. Finally, conditional ablation of LC worsened autoimmune dermatitis; this effect
was abrogated when both LC and LangdDC were ablated together. LC depletion did not affect kidney or
lung disease. In summary, LC and LangdDC play opposite, balancing roles in the pathogenesis of
autoimmune dermatitis: LC protect and LangdDC harm. The two skin DCs are also regulated differently:
LC migrate less, but LangdDC traffic more, to skin-draining lymph nodes of autoimmune mice. Such
tight regulation of immunity/autoimmunity at the tissue level can be targeted to control inflammation in
an organ-specific manner, thus reducing the risk of systemic immune-suppression.

TH286. Mortality Burden of Inmune-Mediated Inflammatory Diseases (IMID) in the United States
Ram Singh', Meifang Wu? and Eric Yen?
TUCLA, Los Angeles, CA, 2Univ of Ca, Los Angeles, Los Angeles, CA

Primary immune-mediated diseases, collectively referred to as immune-mediated inflammatory
diseases (IMID), involve all organs, affect >23.5-million Americans, and cost >100-billion dollars in the
US. However, their collective burden of disease is unknown. Here, we determined the burden of IMID
deaths relative to the CDC’s leading-causes-of death ranking, and assessed demographic/geographic
determinants of IMID mortality.

Methods: We used the CDC-WONDER database to obtain death counts of 43 IMIDs with a prevalence
of >1/100,000 population, and calculated their death rates. We then ranked the pooled death counts of
the 15 IMIDs with the highest death rates among the CDC’s official leading-causes-of-death ranklist.
Next, we performed multinomial regression analysis to determine associations of IMID mortality with
sex, race, sex, age, and residence.

Results: 371,154 deaths were attributed to the top 15 IMIDs from 2013-2017. IMID deaths ranked 6-

9!h among the CDC'’s leading-causes-of-death ranklist. Females, black persons, and residents of the
West had higher premature mortality for IMID relative to the general population. American Indian/Alaska
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Native residents of the Midwest and West exhibited the highest IMID mortality risk relative to general
population.

Conclusions: Ranking of IMID among the leading causes of death emphasizes their high burden of
disease. Akin to cancers, IMIDs should be considered as a collective disease entity. The recognition of
IMID as a major public health problem may influence healthcare prioritization, and research funding,
which is ~7-fold less for IMID than for cancers (965-million vs 6,610-million US dollars in 2019).
Furthermore, profound sex, race and geographic disparities exist in IMID mortality.

TH287. Identification of Cell-Surface Markers Associated with Regulatory T Cells in Multiple
Sclerosis

Marco Tapia-Maltos, Irene Trevifio-Frenk, Héctor Garcia-Gonzalez, Florencia Rosetti, Vanessa
Barriga-Maldonado, Fernando Morales, Citlalli Lopez-Hernandez and José Crispin

Instituto Nacional de Ciencias Médicas y Nutricion "Salvador Zubiran", Mexico City, Distrito Federal,
Mexico

Multiple sclerosis (MS) is a chronic autoimmune disease associated with altered regulatory T cell (Treg)
suppressive function. We selected nine proteins associated with Treg inhibitory capacity and
investigated whether their expression was altered in MS patients.

PBMCs were obtained from untreated MS patients and from age and sex-matched controls (n = 31).
Multi-color flow cytometry was used to measure the markers in T CD4* Foxp3- cells, Tregs, Helios*
Tregs (nTregs), and Helios™ Tregs (pTregs).

MS patients had an increase in the percentage of pTregs (all, p = 0.0237; progressive, p = 0.0429).
There was an increase in the percentage of BTLA* Tregs in all MS (p = 0.0446) and in RRMS patients
(p = 0.0250), an increase in the percentage of GARP* Tregs in all MS (p = 0.0357) and in RRMS
patients (p = 0.0261), an increase in DNAM1* Tregs in P-MS patients (p = 0.0315), and a decrease in
ABCA1* Tregs in all MS patients (p = 0.0449). There was a positive correlation between ABCA1* Tregs
and the age of disease onset (r = 0.54, p = 0.04), and negative correlations between ABCA1* Tregs

and EDSS score (r = -0.76, p = 0.0009) and between ABCA1* Tregs and EDSS/years (r = -0.64, p =
0.0097).

Our results show altered frequencies of previously unknown surface markers in Tregs from MS patients
that could contribute to their altered functional capacity.

TH292. The role of CD8:B-lymphocyte interactions in type 1 diabetes pathogenesis
Emily Hanton', Yuk-Fun Liu2, Timothy Tree® and Mark Peakman*

1School of Immunology and Microbial Sciences, King's College London, London, England, United
Kingdom, 2Division of Diabetes and Nutrition, King's College London, London, England, United
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Kingdom, 3King's College London, London, England, United Kingdom, 4Sanofi, London, England,
United Kingdom

Human leukocyte antigen (HLA) class | molecules on antigen presenting cells (APCs) cross-present
peptides derived from extracellular proteins to CD8* T cells, to induce cytotoxic T cell responses

(CTL).This interaction may be important in Type 1 Diabetes (T1D) where autoreactive CD8* T cells
interact with self-peptide-HLA-I complexes to mediate B-cell damage. The key APCs mediating this
process remain elusive, however, since recent evidence has highlighted a role for B cell involvement in

T1D, we hypothesise that B cells cross-present antigen to CD8" T cells and maintain CTL relevant to -
cell destruction. Using an antigen delivery system (ADS) to target antigen uptake via the B cell receptor

(BCR), co-culture of ADS-pulsed B cells with CD8* T cell clones induced T cell degranulation. Within
these co-cultures, CD20 and CD8 positive doublets with high CD107a expression were identified in a

peptide dependent manner and visualised using imaging flow cytometry, suggesting interacting CD8* T

cells and CD20* B cells. As a comparison of cross-presentation potency, immature monocyte-derived
dendritic cells were matured with the same antigen and showed comparable degranulation.
Identification by immunofluorescence microscopy of B cells within the pancreatic tissue of T1D patients,
some in association with CD8+ T cells, further supports their role in disease and laser-capture
microdissection of these B cells will allow molecular insight into their IGHV repertoire. Thus, these data
suggest that B cells can cross-present antigen and induce CTL; a feature that may be relevant to their
role in the cellular and molecular interactions that underlie T1D tissue pathology

TH327. Metabolic Regulation of Type 3 Innate Lymphoid Cells by Intestinal Bacteria-Derived
Indoles in Ankylosing Spondylitis

Adam Berlinberg', Adam Lefferts?, Emilie Regner3, Andrew Stahly2 and Kristine Kuhn?

"University of Colorado, Denver, Denver, CO, 2University of Colorado, Denver, Aurora, CO, 3University
of California San Francisco, San Francisco, CA

Background: Intestinal microbial dysbiosis, intestinal inflammation, and Th17 immunity are all linked to
the pathophysiology of ankylosing spondylitis (AS); however, the mechanisms linking them remain
unknown. Using three unbiased approaches, we hypothesized that microbial dysbiosis in AS results in
altered bacterial metabolites that expand IL-17-producing immune cells.

Methods: Healthy controls (HC, N=24) and patients with AS (N=23) were recruited while undergoing
standard-of-care colonoscopy. Thirty distal colon biopsies and rectal swabs were obtained from each
subject. Four biopsies were submitted for metabolomics screening via LC-MS while the remaining were
homogenized and analyzed by single cell RNA sequencing (scRNA-seq, 2 subjects per group) and flow
cytometry (remaining) to validate findings. Bacterial DNA was extracted from the rectal swabs,
underwent shotgun sequencing, and analyzed using the HumanN2 software suite.

Results: SCRNA-seq identified a unique population in AS versus HC that transcriptionally segregated
with T cells but lacked traditional T cell markers. Flow cytometry validated a significant expansion of

type 3 innate lymphoid cells (ILC3s) in the intestinal tissue from patients with AS. By LC-MS, multiple
metabolites within the tryptophan pathway were found to be significantly increased in AS, and
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metagenomic analysis of the bacterial population in AS identified altered metabolic pathways involving
amino acid synthesis/degradation, particularly tryptophan.

Conclusions: In this study we identified altered tryptophan metabolism with a corresponding increase in
ILC3s in intestinal tissue from patients with AS, which may link intestinal pathology to Th17 immunity in
AS. Future studies will focus on the mechanistic pathways between tryptophan metabolism and ILC3
development.

TH344. CD8 T cell exhaustion, increased CD4+CD8+ T-cells and aberrant cytokines in Myalgic
encephalomyelitis/chronic fatigue syndrome (ME/CFS).

Anna Gil and Liisa Selin
University of Massachusetts Medical School, Worcester, MA

Myalgic Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS) is a complex disorder affecting
numerous organ systems and biological processes. Published data suggest that ME/CFS may be
preceded by infection, and the chronic manifestation of illness may represent an altered host response
to infection, or an inability to resolve inflammation. Here, we hypothesize that in ME/CFS an aberrant
response to an immunological trigger like infection may result in a dysregulated immune system,
leading to a immunosuppression. We examined CD8+ and CD4+CD8+ T-cells to determine whether
their frequency and cytokine production was altered in ME/CFS patients as compared to healthy
donors. We analyzed the T-cell receptor (TCR) repertoire of both populations looking for evidence
consistent with a viral or auto-antigen driven response. We observed altered expression of exhaustion
markers like CTLA4 and 2B4, decrease in CD8 T-cell number, and function, particularly CD107ab and
IFNg production. This was associated with a compensatory increased frequency of activated
CD4+CD8+ T cells in ME/CFS patients. Both T cell populations were spontaneously producing
cytokines, subdividing into two types of ME/CFS: (1) FoxP3+ cells producing IL9 (female donors), (2)
IL17-producing cells (male donors). These results are consistent with immunosuppression mediated via
exhaustion of CD8 T-cells as observed either in chronic viral infections or tumor environments. The
observed exhaustion was associated with a compensatory increase in activated CD4+CD8+ that make
unusual cytokines known to interact with the nervous system. These findings identify potential
biomarkers and mechanisms driving the immunopathogenesis of ME/CFS leading to future therapies
(Funding: Ramsay Award, Solve ME/CFS |Initiative).

TH348. Applying Machine Learning Approaches to Synovium and Blood Gene Expression Data
Uncovers Novel Biomarkers for Rheumatoid Arthritis

Dmitry Rychkov', Jessica Neely2, Whitney Tamaki2, Erene Niemi2, Kimberly E. Taylor?, Laura
Trupin?, Yang Sun?, Jimmie Ye?®, Lindsey A. Criswell2, Mary Nakamura? and Marina Sirota?

"Bakar Computational Health Sciences Institute, UCSF, San Francisco, CA, 2UCSF, San Francisco,
CA, 3The University of California, San Francisco, San Francisco, CA

There is an urgent need to develop objective biomarkers for early diagnosis and monitoring of disease
activity in Rheumatoid arthritis (RA). We defined a RA meta-profile using publicly available cross-tissue
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gene expression data and applied machine learning to identify putative biomarkers, which we further
validate in single cell data.

Raw data from 284 synovium (SY) and 1,885 whole blood (WB) microarray samples was downloaded
and processed. A robust feature selection pipeline was applied it to identify a set of genes in both
tissues in training data. Using a performance threshold AUC 2 0.7 in three independent validation
testing datasets from synovium and PBMCs, 14 genes were identified as biomarkers: 12 up-regulated
(TNFAIP6, S100A8, TNFSF10, DRAM1, GPR65, LY96, SAMSN1, KYNU, SQOR, ENTPD1, CLIC1,
ATP6VOE1) and 2 down-regulated (TNPO2, CIRBP), whose expressions correlated with clinical
measures individually and as a joint “RA score”. Four proteins, TNFSF10, TNFAIP6, S100A8, and
LY96, are secreted in blood based on secretome datasets. For further validation and investigation of
biological pathways involved, we generated single-cell RNA-seq data from PBMC of 23 untreated RA
patients and 23 matched healthy individuals. We found these genes to be more expressed in
monocytes, B-cells, CD4+ and CD8+ T-cells among RA patients.

This novel list of biomarkers, identified through a feature selection procedure and validated using
multiple data types, may be useful in the early diagnosis and disease monitoring of RA.

TH354. T cell Recognition of minor HLA DR associated antigens in subjects with Type 1
Diabetes

Eddie James, Kapitolina Semenova, Cate Speake and Carla J. Greenbaum
Benaroya Research Institute, Seattle, WA

Type 1 diabetes (T1D) is caused by the immune mediated destruction of pancreatic beta

cells. Autoantibodies and autoreactive T cells that recognize multiple antigens accumulate leading up
to disease onset. A recent study explored a number of novel autoantigens in patients with type 1
diabetes, documenting antibodies to NUP50 that were associated with HLA-DRB1*03 and antibodies to
MLH1 that were associated with HLA-DRB1*04 genotypes. In light of this, we investigated the
recognition of these antigens by CD4+ T cells. Utilizing in vitro binding assays we identified peptides
derived from NUP50 and MLH1 capable of competing for binding to DRB1*03:01 and DRB1*04:01 and
forming stable HLA class Il tetramers. Utilizing an in vitro tetramer-based assay, we then verified that a
subset of those peptides are capable of eliciting T cell responses in the peripheral blood of subjects with
these HLA haplotypes. We then performed direct ex vivo staining of peripheral blood to demonstrate
that memory T cells that recognize these peptides are present in subjects with T1D. These findings
demonstrate that HLA-associated responses two novel antigens (NUP50 and MLH1) are present in
subjects with T1D and suggest that monitoring antibody and T cell responses to these antigens could
provide important new insights about disease progression.

TH357. Gene Expression Profiling of Discoid Lupus Erythematosus in Dogs, Humans, and Mice
Reveals Conserved Inflammatory and Skin Specific Gene Signatures

Colton Garelli', Grace Ryan', Cesar Piedra-Mora2, Neil Wong', Clement David®, Nicholas Robinson*
and Jillian Richmond
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Autoimmune skin diseases are complex in nature and are thought to arise from a combination of
genetics and environmental exposures, which trigger an ongoing immune response against self.
Companion animals including cats and dogs are known to develop inflammatory skin conditions similar
to humans, providing opportunities to study spontaneous disease from biopsies taken for diagnostic
purposes. A strength of comparative immunology approaches is that immune profiles may be assessed
across different species to better identify shared or conserved pathways that might drive inflammation.
Here, we performed a comparative study of skin from two different canine cutaneous lupus
erythematosus (CLE) subtypes, discoid (DLE) and mucocutaneous (MLE), using Nanostring nCounter
technology. We compared these gene expression patterns to those of human DLE and a mouse model
of DLE. We present data indicating shared inflammatory signatures exist across species, underscoring
these as potential drivers of DLE.

TH359. Failure of B cell Tolerance is Associated with Increased Peripheral Helper T cells in
“Personalized Imnmune” Mice Generated with Hematopoietic Stem Cells from Patients with Type
1 Diabetes

Andrea Vecchione', Rachel Madley?, Nichole Danzl®, Chiara Borsotti*, Mohsen Khosravi3, Hao-wei
Li®, Grace Nauman3, Xiaolan Ding®, Siu-Hong Ho®, Georgia Fousteri® and Megan Sykes?

'Columbia University Medical Center, Mineola, NY, 2Columbia University Medical Center, Wyckoff, NJ,
3Columbia University Medical Center, New York, N, 4Universita degli Studi del Piemonte Orientale

Amedeo Avogadro, Novara, Lombardia, Italy, °Cytek, New York, NY, SDiabetes Research Institute,
Milan, Lombardia, Italy

Interactions between B cells and CD4* T helper cells play a central role in the development of Type 1
Diabetes (T1D), by promoting the production of islet-specific autoantibodies. Recent studies have
shown two different B-cell-helper T cell subsets, including follicular (Tth) and peripheral (Tph) helper T
cells, to be increased in patients with T1D. It is not known whether Tth and Tph cells play a role in the
development of B cell abnormalities and loss of B cell tolerance in T1D. To address these questions, we
used a personalized immune (PIl) humanized mouse model where we generated a de novo immune
system from hematopoietic stem cells (HSC) of patients with T1D or from healthy controls (HCs). We
observed that mice injected with T1D HSC had increased percentages of Tph but not Tth cells
compared to HC-derived Pl mice. Consistently, we demonstrated several abnormalities in the

distribution of B cell subsets, including elevated proportions of unconventional memory CD27-IgD" B
cells and CD27M9"CD38MINCD 138" plasmablasts, but reduced proportions of naive CD27-IgD* B cells
and CD27Ma"CD38MI"CD138* plasmacells in T1D- compared to HC-derived Pl mice. Moreover, these
changes in B cell subsets correlated with the levels of Tfh and Tph cells. Our findings suggest that T1D
HSCs are genetically programmed to produce increased proportions of Tph and possibly Tth cells and

that these may promote the development of unconventional and autoreactive B cells. These findings in
PI mice provide an avenue for further understanding of the immune abnormalities that drive T1D.
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TH360. Distinct Exhausted CD8 Subsets Linked to Preservation of C-peptide in Alefacept-
Treated, Recent Onset Type 1 Diabetes (T1D) Subjects

Kirsten Diggins', Elisavet Serti2, Virginia Muir®, Mario Rosasco®, Ting Ting Lu?, Elisa Balmas?, Gerald
Nepom?, S. Alice Long? and Peter Linsley?

'Benaroya Research Institute at Virginia Mason, Seattle, WA, 2lmmune Tolerance Network, Bethesda,
MD, 3Benaroya Research Institute, Seattle, WA

Trials of biologic therapies in type 1 diabetes (T1D) aim to mitigate autoimmune destruction of
pancreatic beta cells and represent a resource of immune perturbations to elucidate mechanisms
important in disease and therapy. In the T1DAL trial of alefacept (LFA3-Ig, a soluble ligand for CD2) in
recent onset T1D, endogenous insulin production was preserved in 30% of subjects for two years after
therapy. In light of our previous findings linking exhausted CD8 T cells to beneficial response in T1D
trials, we applied a set of unbiased analyses to sorted CD8 T cells to evaluate their potential role in
T1DAL. Using RNA-seq, we found that greater insulin C-peptide preservation was associated with a
module of activation and exhaustion-associated genes. This gene signature was further dissected into
two distinct CD8 effector memory populations through correlation with clustered cytometry data. Both
populations were hypo-proliferative in vitro and shared expression of multiple markers characteristic of
exhausted cells (TIGIT, KLRG1, TBX21, EOMES, etc. The populations were distinguished by reciprocal
expression of human CD8 T and NK cell genes (GZMB, CD57 and iKIR genes), versus PDCD1 and T
cell activation and differentiation genes (IL-2, CD28). Further analysis showed these to be subsets that
shared expanded TCR junctions, suggesting a clonal relationship. These findings support previous
evidence linking exhausted CD8 T cells to successful immune interventions for T1D, while also
suggesting that multiple inhibitory mechanisms are involved in promoting this beneficial cell state.

TH362. Differential impacts of TNFa inhibitors on the expression of Th cytokines
Ching-Huang Ho
Brigham and Women's Hospital, Boston, MA

Inhibition of TNFa has emerged as an effective therapeutic approach for many
autoimmune/inflammatory diseases. While the efficacy of the FDA-approved TNFa inhibitors (TNFis),
including etanercept, adalimumab, certolizumab, golimumab, and infliximab, in rheumatoid arthritis (RA)
is comparable, there exist some intriguing differences among them. For example, one RA patient may
respond to one TNFi but not the others; etanercept is generally ineffective for inflammatory bowel
diseases or uveitis. Post-hoc data have also uncovered several unexpected sided effects of TNFis,
such as +ANA, lupus-like diseases, demyelinating diseases, and pustular psoriasis, which can be partly
attributed to the induction of type 1 interferons. Interestingly, certolizumab may be less likely to induce
lupus-like diseases. The mechanisms are still poorly understood.

Here we report that adalimumab and etanercept, but not certolizumab, inhibited the expression of IL-
17A/F and IL-2 in Th cells within anti-CD3-stimulated PBMC. This discordant effect between
adalimumab and certolizumab was not due to differential neutralization of soluble TNFa or binding to
transmembrane TNFa. Instead, the unique effect of adalimumab required cell-cell contacts between Th
cells and non-Th cells. RNA-seq analyses further revealed that adalimumab, but not certolizumab, also
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suppressed the expression of other effector Th cytokines, including IFNg, IL-21, and IL-9, but
reciprocally induced strong type 1 interferon signals and the expression of co-inhibitory molecules CD96
and PVRIG in Th cells. The cause is still being investigated. Elucidating the mechanism mediating the
discordance between adalimumab and certolizumab very likely will uncover novel mechanisms of action
of TNFis and improve their efficacy and safety.

TH371. Resistance of autoimmune T cells to TGFB-mediated regulation:a novel biomarker and
therapeutic target for type 1 diabetes

Mahmoud Tarayrah', Vanesa Maria Guerrero Ruiz2, Cassandra Lavaud?, Javier Perez Hernandez?,
Bruno LUCAS#, Roberto MALLONE® and Sylvaine You®

linstitute cochin, orsay, lle-de-France, France, 2Université de Paris, Institut Cochin, INSERM, CNRS, F-
75014, Paris, France, paris, lle-de-France, France, SUniversité de Paris, Institut Cochin, INSERM,

CNRS,, paris, lle-de-France, France, *nstitut Cochin, INSERM U1016, CNRS UMR8104, Paris, France.
/ Université Paris Descartes, Sorbonne Paris Cité, Paris, France., paris, lle-de-France, France,
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INSERM, CNRS, Paris, lle-de-France, France

Type 1 diabetes (T1D) results from the destruction of insulin-producing pancreatic (3 cells by
autoreactive T cells. We have documented that the frequency of circulating autoreactive T cells were
similar in healthy individuals and T1D patients, arguing for the existence of a universal ‘benign’
autoimmunity. Progression to T1D may rely on a loss of immune regulation that controls autoreactive T
cells, which may be cell-extrinsic but also cell-intrinsic. Indeed, our preliminary findings in the non-
obese diabetic (NOD) mouse model of T1D document a progressive T-cell refractoriness to TGF-B-
mediated suppression. We are here investigating whether a defective TGF-B signaling drives
autoimmune T-cell escape from regulation and can be used as a biomarker of progressive -cell
autoimmunity and as a therapeutic target.

We first analyzed the expression of main canonical TGF- pathway activatory (Smad2/3) and inhibitory
(Smad7) members in T cells from NOD mice and control strains. Smad7 was upregulated in T cells
from NOD mice, notably in the effector subset infiltrating the pancreas. This was paralleled with an
impaired Smad2/3 phosphorylation upon TGF-f stimulation. This altered signal translated into a poor

inhibition of NOD T-cell proliferation and a reduced capacity of CD4* conventional T cells (Tconv) to

convert into Foxp3* regulatory T cells and to upregulate PD-1 in response to TGF-B. Blockade of
Smad?7 expression allowed Tconv from diabetic NOD mice to recover sensitivity to TGF-B (proliferation
assay). Altogether, these data pinpoint to an intrinsically defective TGF-B pathway, contributing to an
altered induction of regulatory T-cell responses in NOD mice.
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TH388. CXCR3 blockade reduces germinal centers and autoantibody titers, but not skin disease,
in murine cutaneous lupus erythematosus

Haya Raef, Lance Wong?, Colton Garelli2, Evangeline Kim?, Maggi Ahmed Refat?, Kristin Pike?,
Stephanie Moses?, John Harris*, Ann Marshak-RothsteinZ, Mehdi Rashighi? and Jillian Richmond?

"Tufts School of Medicine, Natick, MA, 2University of Massachusetts Medical School, Worcester, MA,

3University of Massachusetts Medical School, Worcesteer, MA, 4University of Massachusetts Medical
School, Maggi Ahmed Refat, MA

Cutaneous Lupus Erythematosus (CLE) describes a broad range of autoimmune dermatologic diseases
that are characterized histopathologically by interface dermatitis and autoantibody deposition.
Understanding the pathogenesis of CLE is an important step in developing effective treatments for
patients. One of the most highly upregulated chemokine families in CLE is the CXCR3 chemokine
family. The interaction between CXCR3-expressing T-cells and its ligands have been associated with
tissue damage in CLE subtypes. To further understand the role of CXCR3 in CLE
immunopathogenesis, we performed studies using a mouse model of CLE and human tissue. Here, we
characterize CXCR3-bearing immune cells in the skin of this mouse model and in blister biopsies
obtained from CLE patients. We also wanted to determine whether CXCR3 blockade with a monoclonal
antibody could prevent CLE disease development. We show that CXCR3 blockade in CLE mouse
models did not significantly reduce skin disease, but helped reduce autoantibody titers and germinal
centers. The significance of our findings is twofold. First, out data suggest that blockade of CXCR3 may
have prevented the stimulation of autoantibody-secreting B cells, resulting in reduced autoantibody
titers. This supports the previously published role of TBX21/Tbet in B cell responses in a model of SLE.
Our results also suggest the presence of an alternative CXCR3-independent pathway that is
responsible for tissue recruitment to the skin in CLE, providing an explanation for why CLE can exist as
an independent entity without systemic involvement. Together these data contribute to our
understanding of splenic versus skin tissue responses in lupus.

TH392. Cold Exposure Protects from Neuroinflammation through Immunologic Reprogramming

Martina Spiljar', Karin Steinbach?, Dorothée Rigo®, Nicolas Suarez-Zamorano?®, Ingrid Wagner?,
Noushin Hadadi3, llena Vincenti2, Nicolas Page?, Bogna Klimek?, Mary-Aude Rochat®, Mario
Kreutzfeldt?, Claire Chevalier, Ozren Stojanovi¢?, Matthias Mack?, Dilay Cansever®, Melanie Greter®,
Doron Merkler? and Mirko Trajkovski

"University of Geneva, Geneva, Geneve, Switzerland, 2Department of Pathology and Immunology,
Faculty of Medicine, Centre Médical Universitaire (CMU), University of Geneva, Switzerland., Geneva,

Geneve, Switzerland, SDepartment of Cell Physiology and Metabolism, Faculty of Medicine, Centre
Médical Universitaire (CMU), University of Geneva, Switzerland., Geneva, Geneve, Switzerland,

“Department of Internal Medicine Il - Nephrology, University Hospital Regensburg, Germany.,

Regensburg, Bayern, Germany, SInstitute of Experimental Immunology, University of Zurich,
Switzerland., Zurich, Zurich, Switzerland
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Obesity is linked to development of metabolic and inflammatory diseases. However, effects of a
negative energy balance and a metabolically active phenotype on the immune system and immune-
mediated diseases are poorly understood.

Here we use cold exposure as an inducer of energy expenditure, which mainly acts by activating the
UCP1-mediated brown adipose tissue thermogenesis. We show that cold exposure modulates
monocytes and consequently T cell priming, resulting in decreased disease severity in a mouse model
of multiple sclerosis, experimental autoimmune encephalomyelitis (EAE). Specifically, we found that
cold exposure reduces monocytes in the bone marrow and changes their immunologic and metabolic
phenotype in the circulation. Exposure to cold temperatures decreases the EAE severity independent of
UCP1-mediated thermogenesis. Cold exposure reduces pathogenic T cell cytokine expression and
MHCII expression of monocytes during EAE. Depleting the monocytes via genetic or pharmacological
CCR2 blockade abolished T cell cytokine expression at EAE onset, implying that cold exposure may
affect T cell priming via modulation of monocytes. Accordingly, EAE is unchanged when cold exposure
is applied only during the effector phase of the disease.

Our work provides systematic overview on the immune changes during exposure to cold and could
have implications in prevention and treatment of immune-mediated diseases.

TH397. Identification of Novel and Repurposing Drugs for the Reduction of IL-18 and TNF-a
Secretion by Inflamed Cells: Proof of Concept in Rheumatoid Arthritis

Iria Gomez-Tourino, Jose Manuel Brea-Floriani, Eduardo Dominguez-Medina, Alejandro Rodriguez-
Rodriguez and Mabel Loza-Garcia

University of Santiago de Compostela, Santiago de Compostela, Galicia, Spain

Rheumatoid Arthritis (RA) is an autoimmune chronic disease, characterized by inflammation in multiple
joints, ultimately leading to joint deformity, pain and swelling. A high percentage of patients do not
respond to currently available therapies. Our research aims to identify novel immunotherapeutics for
RA, using a drug-centric, rather than a target-centric, approach. First, we performed an in silico
screening of our extensive chemical library (60,000 compounds, containing repurposing drugs, targeted
libraries and lead-like compounds) to select representative compounds of the whole chemical space
(n=3,880). Next, we developed an in vitro inflammation model with human peripheral blood
mononuclear cells (PBMCs), and through a biophysical high-throughput assay we selected
representatives capable of binding the cells. We then selected those compounds capable of reducing
the secretion of TNF-a, IL-1B or both, while do not altering cell viability (n=20), through multiplex
cytokine measurement and viability assays. Of those 20 candidates, we selected compounds following
Lipinski rules and/or being repurposing drugs, and we validated them in different donors and at different
concentrations. The extensive screening effort led to 3 strong candidates (two repurposing drugs and
one novel molecule), which allow for 30-50% reduction of IL-1f and/or TNF-a secretion by inflamed
PBMCs. Further, we validated this reduction in cytokine secretion in PBMCs from newly diagnosed RA
patients which have not yet received any treatment. In summary, we identified novel compounds
capable of reducing IL-1B and TNF-a secretion in both in vitro inflamed HD PBMCs and PBMCs from
naive RA patients
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TH403. The Role of Retrotransposon LINE-1 in Inflammatory Diseases and the Potential
Therapeutic Modulation by an Anti-HIV-1 Nucleoside Reverse Transcriptase Inhibitor (NRTI)
Emtricitabine (FTC)

Ching Shang', David Lopez', Bryan Downie', Yili Xu', Ona Barauskas’, Christopher Palmiotti",
Weimei Xing?, Michael Lee', Darius Babusis', Cynthia Kim', Eisuke Murakami', Jason Perry’, Minnie
Wu', Rachelle Vazquez', Rosanna Win', Julian Reading?, Bing Xia', Richard Mackman?, Li Li', Uli
Schmitz!, Tomas Cihlar!, Julie Di Paolo’, Afsaneh Mozaffarian?, Franziska Matzkies', Natasha Crellin'
and Joy Feng’

'Gilead Sciences, Foster City, CA, 2Gilead Sciences, Seattle, WA

Introduction Type | interferon (IFN-) is a central mediator in many inflammatory and autoimmune
diseases such as lupus. It is hypothesized that aberrant nucleic acids present in lupus patients may
trigger the innate immune response and induces IFN-I. One possible source of such aberrant nucleic
acids is the Long Interspersed Nuclear Element-1 (LINE-1) retrotransposon that comprises 17% of the
human genome and is normally silent. Dysregulation of LINE-1 results in the accumulation of reverse
transcribed LINE-1 DNA in the cytosol which induces IFN-I in a neuroinflammatory disease, Aicardi-
Goutieres Syndrome. LINE-1 transcripts and proteins have also been shown to correlate with [FN-|
expression in lupus nephritis kidney and Sjogren’s salivary gland tissues. Our study characterized
LINE-1 expression in patient samples with Systemic Lupus Erythematosus (SLE), Cutaneous Lupus
Erythematosus (CLE) or Sjogren’s Syndrome (SS) and evaluated the ability of the HIV-1 NRTI
emtricitabine (FTC) to inhibit LINE-1 reverse transcriptase (RT) activity and reduce IFN-I production.
Results LINE-1 transcripts were elevated in SLE patient whole blood samples compared with healthy
controls in a published dataset (GSE72509). Total LINE-1 mRNA was also upregulated in CLE and SS
patient whole blood samples at Gilead study enroliment (NCT03134222 and NCT03100942), compared
to healthy controls. In vitro, FTC effectively inhibited LINE-1 RT activity in both the biochemical and the
retrotransposition cellular assays. FTC also effectively suppressed the cGAS-STING pathway-
dependent type | IFN production in demethylated human PBMCs. Conclusion Further studies will be
required to determine the potential benefit of FTC, an HIV antiviral therapy, in lupus.

TH408. Cell Squeezing RBCs to Create Therapy for Inducing Antigen-Specific Tolerance

Shinu John, Jonathan Chow, Colin Raposo, Patricia Cho, Brendan Bedard, Katherine Seidl and Marija
Tadin-Strapps

SQZ Biotech, Watertown, MA

Most autoimmune disease therapeutics are focused on broad immunosuppression and can have
adverse effects and increase the risk of infection and cancer. Therefore, antigen-specific therapies that
suppress autoreactive cells without altering the immune system is needed. The CELL SQUEEZE®
technology utilizes microfluidic cell squeezing to engineer erythrocytes by encapsulating antigens and
generate tolerizing antigen carriers (TACs). Cell squeezing makes the TACs resemble senescent RBCs
enabling them to be cleared by the physiological mechanism of RBC clearance known as eryptosis.
Here we show that TACs are rapidly cleared from circulation by phagocytic cells in the spleen and liver
where the antigen is processed and presented to antigen-specific T cells in a tolerogenic fashion.
Administration of TACs encapsulating the model antigens Ovalbumin (OVA) or Hen Egg Lyzozyme
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(HEL) in OVA or HEL immunization models in various mice strains led to suppression of antigen-
specific cytokine production by multiple tolerogenic mechanisms. Furthermore, the spleen was
dispensable for TAC induced tolerance. TAC administration in an accelerated model of T1D delayed the
onset of disease incidence. Our results suggest that TACs are a versatile platform for induction of
antigen-specific tolerance.

TH409. Dual antiplatelet and steroid therapy in the management of Kawasaki’s disease with
G6PD deficiency

Parth Patel, Yutong Dong, Haritha Aribindi and Kasey Shepp
Medical College of Georgia, Augusta, GA

Kawasaki's disease (KD) is an uncommon self-limited, vasculitis of unknown etiology that presents
primarily in infants and young children with serious complications such as coronary artery aneurysms
(CAA). The current recommended first-line therapy for treating acute KD and prevention of CAA is a
combination of a single dose of intravenous immunoglobulin (IVIG) and moderate to high-dose aspirin.
However, the use of high-dose aspirin to treat KD in children with concurrent Glucose-6-Phosphate
Dehydrogenase (G6PD) deficiency has not been well studied. G6PD deficiency is an x-linked recessive
disorder that results in hemolysis caused by various triggers including aspirin, the mainstay of KD
treatment. Alternative treatment regimens such as corticosteroids and other antiplatelet agents have
been controversial, but clinical trials have demonstrated that the combination of methylprednisolone,
IVIG, and aspirin might be beneficial in preventing CAA in patients resistant to initial IVIG. We present a
2-year-old Black male with concurrent KD and G6PD deficiency ultimately managed with dual
antiplatelet therapy consisting of low-dose aspirin and clopidogrel, IVIG, and prednisolone after
presenting with coronary artery dilation on outpatient follow-up. The patient had been initially managed
with IVIG and prednisolone alone due to concerns for aspirin-induced hemolysis secondary to G6PD
deficiency. Given the patient’s positive clinical response and eventual resolution of CAA with the
addition of dual antiplatelet therapy, we suggest further investigation into this alternative therapy for
acute KD management, especially in patients with relative contraindications to high dose aspirin.

TH419. Interferon-a Stimulation of B cells in B6.Nba2 Lupus-like Disease Contributes to
Splenomegaly, Auto-antibody Production, and Increased B cell Expression of Bcl-2

Emma Keller!, Neeva Patel, Madeline Patt®, Ganes Sen' and Trine Jorgensen'

"Lerner Research Institute- Cleveland Clinic, Cleveland, OH, 2Lermer Research Institute -Cleveland
Clinic, Cleveland, OH, 3Lerner Research Institute-Cleveland Clinic, Cleveland, OH

Systemic Lupus Erythematous (SLE) is an autoimmune disease of unknown etiology affecting 5 million
people worldwide. It is known that 50-70% of lupus patients present with increased interferon (IFN)
stimulated genes, and that IFN-a receptor (IFNAR) gene deficiency can prevent lupus-like disease in
multiple murine models. Multiple immune cells express IFNAR, but the effect of IFN-a stimulation and
the disease manifestations caused by each cell type is unknown.
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We used B cell specific IFNAR-deficient mice (BAIFNAR) on the B6.Nba2 spontaneous lupus-like
disease background to study how IFNa stimulation on B cells contributes to disease. Four month old
BAIFNAR mice displayed reduced levels of anti-dsDNA and anti-chromatin specific antibodies and
significantly decreased splenomegaly. Furthermore, populations of germinal center B cells, memory B
cells, plasma cell, and activated B cells were all significantly decreased in BAIFNAR mice. Germinal
center B cells from BAIFNAR mice had significantly decreased expression of anti-apoptotic factor Bcl2
and significantly increased expression of pro-apoptotic factor Bim, compared to B6.Nba2 diseased
controls. In addition, ex vivo stimulation with recombinant IFN-a drastically increased intracellular BCL2
in sorted B cells from B6.Nba2 mice, but not BAIFNAR mice. The increase in pro-apoptotic factors in B
cells, in particular germinal center B cells, both in vivo and ex vivo, suggests that the reduction in the
germinal center B cells, memory B cells, and plasma cell populations, and decreased autoantibodies
seen in the BAIFNAR mice is an effect of increased B cell apoptosis.

Cell and Gene Therapies

F27. CRISPR-based gene editing enables FOXP3 gene repair in HSPCs and IPEX patient T cells

Esmond Lee', Rosa Bacchetta?, Marianne Goodwin3, Uma Lakshmanan*, Suzette Shipp?, Federica
Barzaghi®, Laura Passerini®, Mansi Narula®, Mara Pavel-Dinu3, Alice Bertaina’, Matthew Porteus* and
Maria Grazia Roncarolo8
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Forkhead box protein 3 (FOXP3) gene is a critical transcription factor for the function of thymic-derived
regulatory T cell (Treg) and CD4+ effector T cell (Teff). Mutations in the FOXP3 gene lead to the
prototypical genetic autoimmune disease immune dysregulation, polyendocrinopathy, enteropathy, X-
linked (IPEX) syndrome. IPEX is a severe and often fatal, pediatric disease with limited treatment
options, including pharmacological immune suppression or allogenic hematopoietic stem cell (HSC)
transplantation. As a monogenic immune disease, IPEX is an ideal candidate for a gene therapy
approach whereby patient HSC or T cells are gene corrected and reinfused in the patient. However,
engineering FOXP3 should take into account spatiotemporal differential expression of the gene and a
variety of diverse mutations scattered along the whole gene locus.

We developed a CRISPR/Cas9 approach combined with AAV delivery of a donor template to restore
FOXP3 expression at the endogenous locus, permitting regulated expression of wild-type FOXP3
irrespective of downstream mutations. Edited Tregs and Teff maintain their characteristic phenotypic
markers and are functional in vitro. IPEX patient Tregs with different mutations are successfully edited
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and achieve partial restoration of both FOXP3 expression and functional suppression. Gene edited cord
blood hematopoietic stem and progenitor Cells (HSPCs) are capable of long-term engraftment in
humanized mice and differentiate into multiple hematopoietic subsets (CD13, CD19, CD56, CD3) and

partially reconstitute functional Tregs (CD4*CD25*FOXP3*). These results demonstrate the feasibility
of FOXP3 gene editing and will be instrumental for the development of therapeutic approaches for
genetic autoimmune diseases such as IPEX syndrome.

F139. Factors that Affect the Ex Vivo Expansion of Alloantigen-Reactive Regulatory T Cells

Yani Peng, Angela Lares, Joey Leung, Luis Acevedo, Alice Lam, Vinh Nguyen, Amy Putnam, Flavio
Vincenti, Sandy Feng, Jonathan Esensten and Qizhi Tang

UCSF, San Francisco, CA

Regulatory T cells (Tregs) are being evaluated in different organ transplantation clinical trials to promote
immune tolerance to transplanted grafts. Preclinical studies have shown improved efficacy of
alloantigen-reactive Tregs (arTreg) over polyclonal Tregs in preventing graft rejection. Thus, our team
has developed a GMP-compliant process of ex vivo expansion of arTregs where FACS-purified
recipient-derived Tregs are first expanded with organ donor-derived stimulated B cells (sBc) for 11 days
followed by 5 days of anti-CD3/CD28 bead-stimulated expansion. One major challenge identified during
manufacturing of 18 clinical arTreg products was the highly variable rate of arTreg expansion ranging
from 7- to 389-fold. arTreg expansion showed no correlation with any sBc attributes including sBc
expansion, purity, or levels of CD80, CD86, or HLA-DR expression. To avoid confounding influence of
Treg donor variability and properly investigate contribution of sBc quality to arTreg expansion, we
stimulated Treg from same donors with a panel of different sBcs that represent a spectrum of sBc
features. arTreg fold expansion ranged from 29 to 1620 with different sBc stimulations. arTreg
expansion by day 11 showed no correlation with number of class Il HLA mis-matches or HLA-DR

expression levels on the sBcs, but positively correlated with sBc MFI of CD80 (R2=0.8637, p=0.0073)

and CD86 (R?=0.9495, p=0.0010). This result reveals the importance of co-stimulation through CD28 in
ex vivo arTreg expansion and the potential of improving arTreg product yield by enhancing co-
stimulatory signal when sBc expression of CD80 and CD86 is not optimal.

F168. Expansion of Autologous Tumor Infiltrating yd T cells in Peritoneal Surface Malignancies

Pranav Murthy', Inés Silva2, Pragosh Saini!, Ashok-Kumar Dilly", Haroon Choudry’, Amer Zureikat',
Udai Kammula', Markus Markus Maeurer? and Michael Lotze3

"Department of Surgery, University of Pittsburgh, Pittsburgh, PA, 2ImmunoSurgery Unit, Champalimaud

Centre for the Unknown, Lisbon, Lisboa, Portugal, 3Departments of Surgery, Immunology,
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Background: Adoptive cell therapy employing ap T cell receptor (TCR) expressing cells, recognizing
major histocompatibility complex (MHC) restricted peptide antigen, is limited by neoantigen directed
immune escape and tumor cells with mutational downregulation of MHC molecules. yo T cells are
primarily tissue resident lymphocytes that recognize metabolic intermediates and stress ligands by their
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non-MHC restricted yd TCR and natural killer receptors. We immunophenotyped tumor infiltrating yo T
cells and evaluated expansion strategies for potential use in cancer immunotherapy.

Methods & Results: Resected tumor fragments from patients with colon carcinomatosis (n = 5) or
pseudomyxoma peritonei (n = 10) were assessed by multiparametric flow cytometry to assess viable

tumor infiltrating lymphocyte (TIL) populations. Despite sparse overall infiltration of CD3* yd TCR* cells
(2-6%), interior rather than exterior tumor fragments contained more significant populations of yo T
cells. yo T cells were negatively selected from proliferating TIL cultures and rapidly expanded with
allogenic irradiated PBMC, OKT-3, and combinations of IL-2, IL-4, and IL-15, previously shown to
enhance yd T cell proliferation and effector function. Though yd TIL grew slower than af TIL, a
combination of IL-2 and IL-4 enhanced yd TIL growth (450-fold expansion). Expanded yd TIL were

predominately V31* CD8*, and when compared to aB TIL, maintained an effector memory phenotype
(CD62L-, CD45R0O*) and did not exhibit as extensive PD-1 expression.

Conclusion: Tumor infiltrating y& T cells can be expanded from peritoneal surface malignancies,
warranting study of their clonal diversity, metabolomics, tumor reactivity, and interactions with other
immune populations.

F176. Subset characterization and functional testing of human regulatory T cells for adoptive
immunotherapy

Désirée Jacqueline Wendering', Leila Amini’, Stephan Schlickeiser?, Tino Vollmer?, Petra Reinke”,
Hans-Dieter Volk! and Michael Schmueck-Henneresse'

'Charité-Universitaetsmedizin Berlin, Berlin, Berlin, Germany, 2Charité-Universitatsmedizin Berlin,
Berlin, Berlin, Germany

Thymus-derived regulatory T cells (tTreg) play an important role in suppressing unwanted immune
responses in vivo. Immunotherapies with human tTreg proved promising for the long-term prevention of
autoimmunity and transplant rejection. First clinical adoptive transfer of in vitro expanded polyclonal
autologous tTreg demonstrated safety and efficacy following renal transplantation.However, knowledge
about the mode of tTreg differentiation would allow for a better prediction of tTreg fate following their
application in adoptive tTreg transfer.

Applying conventional memory T cell-defining markers, we could demarcate naive-, central memory-

and effector memory-like tTReG compartments as functionally distinct subsets presenting with distinct
characteristics in terms of phenotype, lineage stability, functional capacities and epigenomic profile
suggesting that tTreg underlie a pattern of linear differentiation. Intriguingly, we could identify a so far
undescribed tTreg population within the naive tTreg compartment demonstrating memory signature
profiles.

Assessing the functionality of in vitro expanded tTreg is a vital quality release criterion prior to infusion
for adoptive immunotherapy. While developing a robust and clinically feasible tTreg test system, we
critically challenged a previously published and commercially available quick functional tTreg product
release assay. Thereby, we showed suppression of early effector T cell activation markers and their
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pro-inflammatory cytokine production to be inappropriate measures to determine tTreg functionality. Our
data suggest that tTreg do not demonstrate assessable suppressive properties on early effector T cell
activation, consequently there is ongoing need for optimization and development of novel, robust and
feasible methods to evaluate tTreg function suitable for a GMP-compliant tTreg product release assay.

F178. Generation of powerful human tolerogenic dendritic cells by lentiviral vector-mediated
human IL-10 gene transfer

Silvia Gregori', Michela Comi2, Giada Amodio', Laura Passeri?, Marta Fortunato?, Francesca Santoni
de Sio?, Anna Kajaste?, Fabio Russo?, Luca Cesana? and Grazia Andolfi'

"Mechanisms of Peripheral Tolerance Unit, San Raffaele Telethon Institute for Gene Therapy (SR-

Tiget), IRCCS San Raffaele Scientific Institute, Milan, Lombardia, Italy, 2San Raffaele Telethon Institute
for Gene Therapy (SR-Tiget), Milan, Lombardia, Italy

The prominent role of dendritic cells (DC) in promoting tolerance and the development of methods to
generate clinical grade products allowed the clinical application of tolerogenic DC (tolDC)-based
therapies for controlling unwanted immune responses. IL-10-secreting DC have been identified as the
best-suited cells for tolDC-based therapies. We established an efficient method to generate tolerogenic
human DC, producing supra-physiological levels of IL-10, by genetically engineering monocyte-derived

DC with a bidirectional Lentiviral Vector (bdLV) encoding for IL-10 and amarker gene of selection (DC'-

10y, DC!L-10 gre mature tolerogenic DC as shown by high expression of CD83, CD86, HLA-DR, ILT4
and HLA-G, that promote suppressive T regulatory type 1 (Tr1) cells. The tolerogenic profile and

activity of DC'L10 is maintained upon activation with different TLR stimuli or a mix of pro-inflammatory
cytokines. In a humanized mouse model, adoptive transfer of human DC'L10 dampen allogeneic T cell

recall response, while murine DC'-10 delays acute graft-versus-host disease in a C57BL/6 to BALB/c
transplant mouse model. Our report outlines an efficient method to transduce human myeloid cells with
large-size LV and shows that stable over-expression of IL-10 generates an effective cell product for
future clinical applications in the contest of allogeneic transplantation.

F179. Dendritic Cell-based Antigen-Specific Inmunotherapy to modulate T cell responses

Laura Passeri', llaria Marrocco?, Cecilia Laudisa?, Luca Cesana’, Fabio Russo?, Andrea Annoni® and
Silvia Gregori®

'San Raffaele Telethon Institute for Gene Therapy (SR-Tiget), Milan, Lombardia, Italy, 2San Raffaele

Institute Telethon for Gene Therapy, Milan, Lombardia, Italy, 3Mechanisms of Peripheral Tolerance
Unit, San Raffaele Telethon Institute for Gene Therapy (SR-Tiget), IRCCS San Raffaele Scientific
Institute, Milan, Lombardia, Italy

Tolerogenic Dendritic Cell (tolDC)-based approaches represent an innovative approach to modulate
antigen(Ag)-specific T cell responses and induce tolerance in autoimmune diseases. To promote long-
term Ag-specific tolerance tol DC must damp pathogenic T cell responses and promote/expand antigen-
specific T regulatory cells.
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We developed a method to genetically engineered DC with lentiviral vectors (LV) co-encoding for
immunodominant peptide and the regulatory cytokine IL-10. To allow Ag-presentation and modulation of

CD4*/CD8"* T cells, the peptide is fused to invariant chain (li).

Ag-specific tolDC, generated by transducing bone marrow cells with LV encoding for the model antigen
Ovalbumin (OVA) alone (DCOVA) or in combination with IL-10 (DC'L-10/OVA) ‘were functionally
characterized. In vitro proliferation of OTl and OTII cells was reduced when stimulated with DC!L-10/0VA

as compared to DCOVA. To assess the ability of DC'-10/0VA to modulate Ag-specific T cell responses in
vivo, chimeric mice were generated by transplanting C57/BI6 BM cells in combination with OTII or OTI
BM cells and received repetitive DC injections. OTll and OTI cells expanded in mice receiving OVA-

encoding DC, administration of DC'L-190VAinduced expansion of OVA-specific Tr1 cells and of OVA-
specific CD8+ exhausted T cells in vivo. Administration of DC engineered with LV encoding for Hybrid

Insulin Peptides (HIP) or InsB4-29 mimitope (containing the diabetogenic peptide InsB9-23r22E) and IL-
10 modulate the onset of autoimmune diabetes in pre-clinical models.

Our data provide a new method to generate IL-10-producing DC able to modulate pathogenic CD8* T
cell responses and to induce Ag-specific Tr1 cells suitable for cell-based approach to restore tolerance.

F275. Regulatory Type 1 T Cell (T-allo10) Infusion in Mismatched Related or Unrelated
Hematopoietic Stem Cell Transplantation (HSCT) for Hematologic Malignancies

Rajni Agarwal Hashmi', Alice Bertaina2, Pauline Chen3, Gopin Saini#, Alma-Martina Cepika®, Neehar
Bathia2, Everett Meyer®, Parveen Shiraz8, Rosa Bacchetta’ and Maria Grazia Roncarolo®

"Division of Stem Cell Transplantation and Regenerative Medicine, Department of Pediatrics, Stanford

University School of Medicine, Palo Alto, CA, 2Stanford, Stanford, CA, 3Division of Stem Cell
Transplantation and Regenerative Medicine, Department of Pediatrics and Institute of Stem Cell Biology

and Regenerative Medicine, Stanford University School of Medicine, Stanford, CA, 4SCGT-CTO,
Stanford University, Palo Alto, CA, ®Division of Blood and Marrow Transplantation, Department of
Medicine, Stanford University, Stanford, CA, ®Medicine - Med/Blood and Marrow Transplantation,

Stanford University, Stanford, CA, "Division of Stem Cell Transplantation and Regenerative Medicine,
Department of Pediatrics, Stanford University School of Medicine, Stanford, CA

Novel strategies to reduce GvHD and improve long-term tolerance between mismatched donor-host
pairs include regulatory T-cell therapy. T-allo10 is a cell product consisting of suppressive anergic cells
enriched in IL-10 producing regulatory type 1 T-cells (Tr1). The main advantage of adoptive
immunotherapy with Tr1 compared to other regulatory T-cells is the host alloantigen specificity that is
established in the donor Tr1 during in vitro culture in the presence of IL-10 and host tolerogenic
dendritic cells. Here we report the preliminary results of our phase | trial (IND 17292) on the use of
escalating doses of T-allo10 cells for patients aged 3-45 years affected by hematological malignancies.
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We completed the first cohort of the phase | portion of the study. The donors were class | or Il single
HLA-mismatched. The GvHD prophylaxis consisted of Sirolimus and Mycophenolate. Patients received
1x108 T-allo10 cells/Kg on Day-1. No adverse events were observed after the T-allo10 cell infusion. Al
3 patients met the safety criteria and are alive and disease-free at 2 years, 19 months and 5 months

post-HSCT, respectively. Tr1, phenotypically defined as CD4*CD45RA"CD49b*LAG3* were detectable
in the peripheral blood shortly after the infusion at 21% and 26% in patient 2 and 3, respectively and IL-
10 was detectable in the serum of the treated patients. TCR sequencing of T-allo10 cells prior and at
multiple time points after infusion showed a restricted clonotype diversity within the Tr1 cells and
persistence up to one year of certain clonotypes, demonstrating Tr1 cell recirculation and survival in
vivo.

F294. CART19-BE-01 (NCT03144583): Experience with 47 Leukemia and Lymphoma Patients
Treated in an Academic Clinical Trial Using a Closed Semi-Automatic Biorreactor Towards
Hospital Exemption in Spain.

Manel Juan', Maria Castella,2, Valentin Ortiz-Maldonado?, E. Azucena Gonzalez-Navarro3, Marta
Espafiol®, Lucia Millan3, Joan Cid®, Miquel Lozano3, Gonzalo Calvo®, Anna Vlilarrodona3, Esteve
Trias3, Unai Perpifia3, Josep M Canals*, Mariona Pascal®, Daniel Benitez-Ribas?, Elias Campo,3, Jordi
Yagiie®, Alvaro Urbano-Ispizua®, Susana Rives® and Julio Delgado®

'Immunology Service, Biomedic Diagnostic Center, Hospital Clinic de Barcelona, Universitat de
Barcelona, IDIBAPS, Barcelona. Spain; Clinical Immunology Unit, Hospital Sant Joan de Déu-Hospital

Clinic Barcelona, Barcelona, Spain, Barcelona, Catalonia, Spain, Banc de Sang i Teixits, Barcelona,
Catalonia, Spain, 3Hospital Clinic, Barcelona, Catalonia, Spain, 4Universitat de Barcelona, Barcelona,
Catalonia, Spain, °Hospital Sant Joan de Déu, Barcelona, Catalonia, Spain

In our CART19 academic clinical trial, CART19-BE-01 (NCT03144583), we used for production a semi-
automated process (CliniMACS Prodigy) to treat 47 patients with ALL, NHL and CLL. Ex vivo cell
expansion lasted an average of 8.5 d and had a mean transduction rate of 30.6%=13.44. All products
obtained presented cytotoxic activity against CD19+ cells, secreting cytokines after target recognition.
Although expansion kinetics was slower in patients, potency was comparable. CAR T-cell phenotype
was highly variable among patients and largely determined by the initial product. TCM and TEM were
the predominant phenotypes. An in-depth analysis revealed that ex vivo expansion leads to reduced
numbers of TN, TSCM and TEFF, while TCM increase, both due to cell expansion and CAR-
expression. Overall, our results show for the first time that clinical-grade CART production for heavily
pre-treated patients using CliniMACS Prodigy system is feasible and with the required quality. Reduced
ex vivo expansion may yield CAR T-cell products with increased persistence in vivo. Expansion time:

8.5 days (7-10); mean number of total obtained CARTSs: 870x10° (120-1928); with a target cell dose of

1x108/kg CARTSs for ALL and 5x108/kg CARTSs for NHL and CLL, consecutive fractionated doses
(10%+30%+60%) clearly reduced adverse effects. As a summary, in 37 ALL patients (25 adults), 5
patients do not developed clinical responses, while Complete Responses at day 100 were 71% and
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actuarial probabilities at 1y were 8% (TRM), 45% (PFS) and 84% (OS). This proposal of treatment is
under evaluation by Spanish drug agency (AEMPS) for hospital exemption.

TH1. Using Precision Genome Editing to Interrogate Regulators of Human Treg Stability
Avery Lam', Jana Gillies? and Megan Levings?

"The University of British Columbia, Vancouver, BC, Canada, 2University of British Columbia,
Vancouver, BC, Canada

Regulatory T cell (Treg) therapy is a promising curative approach for a variety of immunopathologies,
including transplant rejection and autoimmunity. As Tregs move into clinical testing, an outstanding
concern is their potential to convert into pathological effector T cells in vivo. It is imperative to
understand the factors governing Treg stability. We and others have shown that phosphatases such as
PHLPP1 and PTEN dampen PI3K-AKT activity to maintain Treg stability and suppressive function in
mice, but how these regulators operate in humans remains unclear. To this end, using human Tregs,
we optimized a method to efficiently deliver CRISPR/Cas9 ribonucleoprotein by electroporation and a
homology-directed repair (HDR) template by adeno-associated virus to knock-out a gene of interest
and, in parallel, knock-in a reporter gene to achieve a uniform population of gene-KO Tregs after flow
sorting. Using FOXP3 as a proof-of-principle target, we achieved 40-50% HDR (GFP*) in Tregs with a
concurrent loss of protein expression. As expected, FOXP3KO Tregs lost their suppressive capacity.

Using this platform, we generated PHLPP1KO Tregs; preliminary data suggests that PHLPP1
safeguards Tregs from spontaneous proliferation and inflammatory cytokine expression in vitro. Future
work will examine the metabolic consequences of PHLPP1 genetic ablation and compare this
phenotype to other potential regulators of PI3K-AKT activity in human Tregs, including PTEN.
Identifying the mechanisms by which human Tregs maintain their lineage stability will help uncover
therapeutic targets to improve the efficacy of Treg cell therapies.

TH4. IL-10-related Regulatory Cells in Celiac Disease: Role in Controlling Gliadin-Specific T Cell
Responses

Laura Passerini', Virginia Bassi', Giada Amodio’, Grazia Andolfi', Andrea Annoni!, Graziano Barera?,
Paola Sgaramella2, Marina Di Stefano?, Lorella Fanti3, Giovanni Di Nardo?, Serena Vitale®, Carmen
Gianfrani® and Silvia Gregori'

"Mechanisms of Peripheral Tolerance Unit, San Raffaele Telethon Institute for Gene Therapy (SR-
Tiget), IRCCS San Raffaele Scientific Institute, Milan, Lombardia, Italy, 2Department of Paediatrics,
IRCCS San Raffaele Scientific Institute, Milan, Lombardia, Italy, 3Gastroenterology and Gastrointestinal

Endoscopy Unit, IRCCS San Raffaele Scientific Institute, Milan, Lombardia, ltaly, “NESMOS
Department, School of Medicine and Psychology, Sapienza University of Rome, Sant’Andrea University

Hospital, Rome, Lazio, ltaly, ®Institute of Biochemistry and Cell Biology (IBBC), Consiglio Nazionale
delle Ricerche, Naples, Campania, Italy
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Celiac Disease (CD) is a T-cell mediated disorder caused by an altered immune response to gluten in
genetically predisposed individuals. Despite positive serology and genetics, 10% of CD subjects display
a healthy intestinal mucosa (potential CD, PCD). Since the mechanisms underlying the divergent
evolution of disease in PCD vs active forms and in patients responsive or refractory to the gluten-free
diet (GFD) are not yet clarified, we are currently investigating the presence and function of IL-10-related
regulatory cells, both T cells and tolerogenic (Tol) DC, in the peripheral blood and gut mucosa of CD
patients at different stage of the disease (i.e., PCD, atrophic mucosa, GFD). Preliminary data suggest
increased frequency of DC-10 (i.e. tolDC subset constitutively secreting IL-10) and FOXP3* T cells
infiltrating the gut mucosa of PCD and CD patients with atrophic mucosa, respectively. Furthermore,
with the aim of generating tolDC suitable for cell-based therapy of CD, we transduced monocytes
derived from the peripheral blood of CD patients with lentiviral-vectors (LV) enforcing HLA-class-I
restricted presentation of gliadin-derived epitopes and differentiated them into DC in the absence
(DCA9) or presence of transgenic IL-10 (DC'L-10/A9). DCIL-10/Ag expressed tolDC associated markers,

induced a hypo-proliferative phenotype and promoted the expansion of Ag-specific CD49b*LAG3* Tr1-
like cells. Our study will provide new insights into the mechanisms underlying CD progression and
response to GFD, will identify biomarkers of disease progression to better target patients for GFD and
will open new perspectives for the therapy of CD.

TH28. Human engineered Treg-like cells suppress FOXP3 deficient T-cells and preserve adaptive
immune responses in humanized mice

Yohei Sato!, Laura Passerini2, Maria Grazia Roncarolo® and Rosa Bacchetta?

'Stanford University, Palo Alto, CA, 2Mechanisms of Peripheral Tolerance Unit, San Raffaele Telethon
Institute for Gene Therapy (SR-Tiget), IRCCS San Raffaele Scientific Institute, Milan, Lombardia, Italy,
3Division of Stem Cell Transplantation and Regenerative Medicine, Department of Pediatrics and
Institute of Stem Cell Biology and Regenerative Medicine, Stanford University School of Medicine,

Stanford, CA, *Division of Stem Cell Transplantation and Regenerative Medicine, Department of
Pediatrics, Stanford University School of Medicine, Stanford, CA

FOXP3 is an essential transcription factor for regulatory T cell (Treg) function and a key regulator of
immune tolerance. Genetic or acquired defects in Treg play a key role in many immune mediated
diseases including Immune dysregulation, Polyendocrinopathy, Enteropathy, X-linked (IPEX) syndrome.
The use of Treg has been exploited in the clinic, in preventing Graft-versus-host disease (GvHD) or
controlling autoimmunity. Treg cell therapy, either with freshly isolated or in vitro expanded Tregs have
been proven to be feasible and safe. However, current challenges remain in isolating/generating
sufficient number of pure Treg cells and in obtaining a stable cell product. To overcome these hurdles,
we have previously demonstrated that CD4+ T cells from healthy donors and IPEX patients can be
converted into functional Treg-like cells by lentiviral transfer of FOXP3 (CD4LVFOXP3) Here, we
demonstrate that this conversion is associated with upregulation of 7 Treg genes including FOXP3, and

the preservation of a polyclonal TCR repertoire. Both allogeneic and autologous CD4-YFOXP3 protect
from xeno-GvHD at first and second challenge with effector T cells. CD4-YFOXP3 prevent hyper-
proliferation of CD4*memory T-cells in a novel IPEX-like humanized-mouse model. However,
CD4LVFOXP3 4o not impede immune responses to various pathogens or tumor clearance. These data
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strongly support the clinical use of CD4LYFOXP3 tg treat immune-mediated diseases caused by
insufficient or dysfunctional FOXP3*Tregs.Therefore, IPEX is an ideal disease candidate for a Proof-of-
concept trial of CD4LV-FOXP3  cel| therapy and for setting the stage to a broader application of
CD4LVFOXP3 i immune-mediated disorders of different origin.

TH36. Inmunosuppressant-resistant regulatory T cell products for improved functionality in
transplant recipients

Leila Amini', Ghazaleh Zarrinrad!, Désirée Jacqueline Wendering®, Dimitrios Wagner", Tino Vollmer?,
Uwe Kornak, Hans-Dieter Volk', Petra Reinke! and Michael Schmueck-Henneresse'

'Charité-Universitaetsmedizin Berlin, Berlin, Berlin, Germany, 2Charité-Universitatsmedizin Berlin,
Berlin, Berlin, Germany

To date, the majority of solid organ transplant (SOT) recipients depends on lifelong immunosuppressive
medication to prevent rejection of the allogenic organ. Recent adoptive cell therapy approaches using

regulatory T cells (Treg) in humans imply that classical immunosuppressive medication, which has many
adverse effects, may be minimized, but cannot yet be completely abolished in clinical trials. Standard

immunosuppressants also harm adoptively transferred Treg as their target structures are not restricted to
pathogenic allogen-reactive T cells and similarly important for Treg. In this project, we aim to improve

performance of Treg products in transplant recipients by induction of resistance to immunosuppressants.
Therefore, we performed CRISPR-Cas9-mediated gene-editing to knock-out (k.0.) an adaptor protein
required for function of a particular immunosuppressive drug. We developed a GMP-compliant sorting

strategy to obtain pure Treg from which we successfully generated k.o. Treg products by transfer of
nucleoprotein complexes of Cas9 and a site-specific single guide RNA resulting in vector-free k.o. of the

cell-intrinsic target protein. Assessment of phenotype, characteristics and functional attributes of k.0. Treg

products revealed improved expansion and elevated expression of functional Treg markers on k.o. Treg
when cultured in the presence of the target immunosuppressant implying possibly enhanced functionality
in transplant recipients. The preclinical proof-of-concept shall be achieved in a GvHD mouse model.
Currently, we investigate potential off-target effects, compare the transcriptome of k.0. and untouched

Treg products and prepare GMP-compliant translation of k.o Treg products to a first-in-human application.

TH40. Engineered Type-1 Regulatory T Cells as Cellular Therapy for Treatment of Inmune
Mediated Diseases.

Jeffrey Liu', Pauline Chen', Brandon Cieniewicz', Aima-Martina Cepika', Rosa Bacchetta? and Maria
Grazia Roncarolo'

'Division of Stem Cell Transplantation and Regenerative Medicine, Department of Pediatrics and
Institute of Stem Cell Biology and Regenerative Medicine, Stanford University School of Medicine,

Stanford, CA, 2Division of Stem Cell Transplantation and Regenerative Medicine, Department of
Pediatrics, Stanford University School of Medicine, Stanford, CA
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Type 1 regulatory cells (Tr1) are a promising cellular product for suppression of effector T cells in
immune mediated diseases, including graft-versus-host-disease (GvHD) in allogeneic hematopoietic
stem cell transplantation (allo-HSCT) (Roncarolo et al. Immunity 2018). We have developed an in vitro
protocol to produce Tr1 cells by lentiviral transduction of the human IL70 with a constitutive

promoter into human CD4* T cells (Locafaro et al. Molecular Therapy 2017). These engineered Tr1
cells (LV10) acquire a characteristic Tr1 cytokine profile (IL-10 and IFN-g high, IL-4 low and expression
of intracellular perforin and granzyme B). In vitro, LV-10 cells suppress proliferation of responder

CD4* T cells upon activation by allogeneic dendritic cells. LV-10 cells also degranulate in response to
and kill myeloid cells, including myeloid blasts from patients with acute myeloid leukemia, through a
granzyme B- and perforin-dependent mechanism. Interestingly, the ability to degranulate and kill
myeloid cells is not present when LV-10 are activated and expanded with CD3 and CD28 coated beads,
suggesting that signals beyond TCR, CD28, and IL-10 receptor pathway activation are necessary to
reprogram LV-10 cells into cytotoxic cells. In vivo, LV-10 cells injected into NSG mice do not induce

xeno-GvHD, in contrast to control CD4* T cells. LV-10 cells also suppress CD4-induced xeno-GvHD
and prevent expansion of myeloid leukemic cells. Experiments are ongoing to compare the potency
and in vivo survival of allogeneic vs autologous LV-10 cells. These findings demonstrate the promise of
using LV-10 to treat immune mediated diseases, including GvHD in patients receiving allo-HSCT.

TH59. Novel Bioluminescent Bioassays for the Discovery and Development of T Cell Redirecting
Cancer Therapies

Vanessa Ott, Frank Fan, Mei Cong, Zhijie Jey Cheng, Julia Gilden, Jamison Grailer, Pete Stecha, Jim
Hartnett and Dan Lazar

Promega, Madison, WI

Redirected T cell therapies include anti-CD3 bispecific molecules (such as BiTE), CAR-T and TCR-T
therapies). BIiTEs redirect the cytotoxic activity of T cells by simultaneously engaging CD3 on T cells
and tumor antigens on target cells. BIiTE potency studies have relied on primary cells, which measure
target cell killing through redirected T cell cytotoxicity (RTCC) or cytokine release. However, these
primary cell-based assays suffer from high donor variability, as well as complex assay protocols. We
have developed a new RTCC assay and cytokine immunoassays that are simple, sensitive and
quantitatively measure the potency of BiTEs and similar biologics. Specifically, preactivated cytotoxic T
cells and target cells stably expressing a HaloTag-HiBiT fusion protein are co-incubated with a BIiTE,
which results in lysis of the target cells and release of the Halotag-HiBiT protein. These HiBiT proteins
then bind to extracellular LgBiT in the detection reagent forming functional NanoLuc and a
bioluminescent signal. The assay is homogenous, highly sensitive, and has a robust assay window. To
facilitate the screening and characterization of new transgenic TCRs, we used CRISPR/Cas9 to
develop two TCRap-null reporter T cell lines (CD4+ or CD8+). Reintroduction of peptide-specific TCR a
and B chains results in peptide-dependent TCR activation and luciferase reporter expression. The
select expression of CD4 or CD8 in the TCRap-null reporter T cell lines enables the development of
transgenic TCRs for both MHCI- and MHClII-restricted tumor antigen targets. Together, these
bioluminescent bioassays represent a new set of tools for the discovery and development of T cell-
based immunotherapies.
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TH62. Type 1 Regulatory T Cell-Based Therapy for Pediatric AML
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Pediatric acute myeloid leukemia (pAML) accounts for nearly half of the deaths from leukemia in
children. Relapsed or treatment-refractory pAML is treated with an allogenic hematopoietic stem cell
transplant (HSCT); however, balancing the graft's ability to clear residual leukemia while protecting host
tissues from graft versus host disease is a challenging task. We developed a type 1 regulatory T cell-
based therapy, called LV10, by enforcing constitutive expression of IL-10 in CD4+ T cells. We found
that LV10 kill myeloid cells, including primary AML. In this study, we tested the ability of LV10 to lyse 23
primary pAML in vitro and observed distinct killing sensitivities. The pAML sensitivity to LV10 killing did
not correlate with pAML genomic alterations or classic risk stratifications, but our transcriptome
analyses by RNA sequencing suggest that resistance to lysis is intrinsic to the pAML’s molecular profile
either by upregulating genes that inhibit LV10 function, or downregulating genes required for LV10-
mediated killing or recognition. We explored potential cell surface molecules that may inhibit LV10
function and after overexpressing specific surface molecules on LV10-sensitive myeloid cell lines, we
observed a reduction in LV10 cytotoxicity. We found that the molecular signatures of the sensitive and
resistant pAML were reflected in the pAML dataset produced by the Office of Cancer Genomics
Therapeutically Applicable Research to Generate Effective Therapy, suggesting that sensitive AML
have a more differentiated myeloid phenotype. These results show that pAML can be targeted by LV10
cells, supporting the use of LV10 based therapy for pAML undergoing HSCT.

TH69. Stabilizing the phenotype of human regulatory T cells in the presence of inflammatory
triggers through targeted deletion of switchpoint receptors

Dimitrios Wagner, Jonas Kath, Michael Schmueck-Henneresse, Hans-Dieter Volk and Petra Reinke
Charité-Universitaetsmedizin Berlin, Berlin, Berlin, Germany

Adoptive transfer of regulatory T cells (Treg) is a promising strategy to treat autoimmune diseases.
Inflammatory environments can induce the polarization of Treg cells into Th17 and Th2-like cells via
signaling through Treg "switchpoints". This plasticity of the regulatory T cell phenotype is a major
concern whenever antigen specific Treg products are employed clinically. Multiple humoral and cellular
signaling pathways have been implicated in the Treg de-polarization. Here, we evaluate the effect of
individual deletion of four different receptors implicated in Treg plasticity on their proliferation and
phenotype. Deletion of Treg switchpoints is performed using electroporation of CRISPR-Cas
ribonucleoproteins. Subsequently, the stability of switchpoint-modified Treg cells is assessed in the
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presence of known inflammatory triggers to select the two most promising switchpoint candidates for
further preclinical evaluation.

TH81. Optimal tolDCs and their application routes for prevention of type 1 diabetes (T1D) in the
NOD and NOD/SCID mouse models

David Funda', Jaroslav Golias', Zuzana Kroulikova', Tomas Hudcovic?, Lenka Palova-Jelinkova3 and
Radek Spisek®

'Institute of Microbiology of the Czech Academy of Sciences, v.v.i, Prague, Hlavni mesto Praha, Czech
Republic, 2Institute of Microbiology of the Czech Academy of Sciences, v.v.i, Novy Hradek,

Kralovehradecky kraj, Czech Republic, 3SOTIO a s., Prague, Prague, Hlavni mesto Praha, Czech
Republic

Tolerogenic dendritic cells (tolDCs) are explored as a promising cell therapy in treatment of
autoimmune diseases including type 1 diabetes (T1D). T1D is a T-cell-mediated, organ-specific disease
characterized by destruction of insulin-producing beta cells. Several tolDCs protocols have been tested
for prevention or cure of T1D in animal models. We tested effectiveness of antigen-loaded (GAD65) and
unloaded tolDCs to prevent diabetes in the NOD-SCID model of adoptive cotransfer and in
spontaneously diabetic NOD mice. Next we have compared various application routes of unloaded
tolDCs to migrate to the critically important draining pancreatic lymph nodes and to prevent T1D.
TolDCs were stained with PKH26 and migration of 4x106 labeled cells was followed by flow cytometry
afteri.p., i.v., s.c. left and s.c. right side of the body applications on day 1, 3, 5, 7, and 9 in spleens,
pancreatic (PLN), mesenteric (MLN), inguinal (ILN), and axillar (ALN) lymph nodes. Live
PKH26+CD11c+CD3- cells were preferentially detected in spleens and PLNs after i.p. and i.v.
administrations, whereas s.c. injections led to the accumulation of toIDCs in ILNs and ALNs on the
corresponding application side. These data were confirmed by visualization of CFSE-labeled tolDCs by
Light-sheet microscopy. The effect of application route on the diabetes prevention was tested in both
the NOD-SCID and NOD models being most effective for the i.p. and i.v. administrations. Our data
document that both antigen loading and application routes affect effectiveness of tolDCs protocols that
should be optimized in animal models before their translation to clinical testing.

TH84. Chimeric antigen receptor signaling confers antitumor activity to human regulatory T cells

Leonardo Ferreira', Yannick Muller?, Anupurna Kaul®, Hashim Shaikh', Ryan Guerrero-Moreno",
Daniel Goodman', Jeffrey Bluestone3 and Qizhi Tang'

"UCSF, San Francisco, CA, 2Department of surgery, University of California, San Francisco, San
Francisco, CA, 3Diabetes Center, University of California, San Francisco, San Francisco, CA

Regulatory T cell (Treg) therapy offers the opportunity to treat transplant rejection and autoimmunity
without the toxicity of immunosuppressive regimens. Conferring antigen specificity to Tregs using a
chimeric antigen receptor (CAR) dramatically expands what targets can be pursued. However, the
consequences of CAR-mediated signaling for human Treg biology remain poorly understood. To
address this question, we generated anti-CD19 CAR Tregs with a tandem CD28-TCRz intracellular
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domain. Upon in vitro co-incubation with CD19-expressing cells, CAR Tregs upregulated activation
markers, proliferated, secreted IL-10, and suppressed T cell proliferation, while maintaining high FOXP3
expression and a demethylated TSDR. In humanized mice harboring CD19-expressing tumor cells,
CAR Tregs suppressed CAR T cell proliferation. Strikingly, CAR Tregs also suppressed tumor growth,
even in the absence of CAR T cells, for three tumor cell types (B-cell leukemia, myeloid leukemia, and
epithelial carcinoma) and two routes of delivery (intravenous and subcutaneous). Real-time monitoring
in vitro confirmed that CAR Tregs suppress tumor cell growth. Surprisingly, CAR Tregs controlled the
growth of CD19-negative tumor cells in vivo when co-administered with CD19-expressing cells,
indicating bystander effects. Single-cell cytokine analysis revealed that CAR-mediated Treg activation
leads to higher production of IFN-g, TNF-a, perforin, and granzyme B than anti-CD3/28 stimulation.
CRISPR/Cas9-mediated ablation of these molecules has been performed to test their role in CAR Treg
antitumor activity in vitro and in vivo. Experiments evaluating in vivo CAR Treg stability and impact on
normal tissues are underway. Overall, these observations indicate that CAR Treg cytotoxicity is an
important concern for safe clinical translation.

TH87. Differentiation, Expansion and Stability of In vitro Allo-specific Tr1 Cells with potential use
in cellular therapy.

SAUL ARTEAGA', NADYELI LINARES?, ARIMELEK CORTES", EVELYN ALVAREZ', JOSEFINA
ALBERU?® and GLORIA SOLDEVILA'

'Department of Immunology, Instituto de Investigaciones Biomédicas, MEXICO CITY, Distrito Federal,

Mexico, 2PECEM Facultad de Medicina, MEXICO CITY, Distrito Federal, Mexico, 3Tecnologico de
Monterrey, Escuela de Medicina y Ciencias de la Salud, MEXICO CITY, Distrito Federal, Mexico

T regulatory type 1 (Tr1) cells are considered one of the best candidates for cellular therapy. Tr1 cells
are Foxp3- T cells that can be identified by the co-expression of CD49b and LAG-3 and high production
of IL-10. A recent protocol based on the co-culture of naive T cells with allogeneic DC-10 which allows

efficient Tr1 differentiation in vitro, has been approved for clinical trials. However, CD49*LAG3* Tr1
cells are highly heterogeneous and a suppressive subpopulation has been recently characterized,
which co-expresses several co-inhibitory receptors including PD-1, CTLA-4, CD39, TIM-3 and TIGIT,
and produces high levels of IL-10.

Here we established an optimized protocol that allows in vitro differentiation and long-term polyclonal
expansion of allospecific Tr1, showing high suppressive function and stability under pro-inflammatory

conditions. Co-culture of allogeneic naive T with DC10 human cells in the presence of IL-10 resulted in
>40% of CD49b+ LAG-3+ Tr1 cells. Polyclonal stimulation of sorted allospecific Tr1 cells achieved a
1000x expansion and phenotypic analysis showed that 80% of the expanded cells showed expression
of co-inhibitory molecules PD-1, CTLA-4, TIM-3, TIGIT, CD39. Interestingly, 90% of Tr1 expanded cells
expressed significant levels of IL-10. Moreover, when we evaluated the stability of this population in the
presence of pro-inflammatory cytokines (IL-1B, IL-6, and IFN-y) we found that Tr1 cells maintained the
expression of all co-inhibitory molecules and IL-10 production. Finally, we found significant suppression
of allospecific T cell proliferation, indicating that these Tr1 cells may be considered as potential
candidates for their use as immune therapy.
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TH90. A new interpretable machine learning method for automated cell population discovery
identifies correlates of clinical outcome in cancer immunotherapy

Greg Finak', Evan Greene', Leonard D'Amico’, Nina Bhardwaj?, Candice Church3, Chihiro
Morishima3, Nirasha Ramchurren’, Janis Taube?, Paul Nghiem®, Martin Cheever, Steve Fling" and
Raphael Gottardo'

'Fred Hutchinson Cancer Center, Seattle, WA, 2lcahn School of Medicine at Mount Sinai, New York,

NY, 3UW school of medicine, Seattle, WA, 4John's Hopkins, Baltimore, MD, ®University of Washington
Medical School, Seattle, WA

High-dimensional single-cell cytometry is routinely used to characterize patient responses to cancer immunotherapy and other
treatments. This has produced a wealth of datasets ripe for exploration but whose biological and technical heterogeneity make
them difficult to analyze with. We introduce a new interpretable machine learning method for single-cell mass and flow cytometry
studies, FAUST, that robustly performs unbiased cell population discovery and annotation and enables data integration across
studies and platforms. FAUST returns biologically interpretable cell phenotypes that can be compared across studies, making it
well-suited for the analysis and integration of complex datasets. We use FAUST to perform candidate biomarker discovery and
validation by applying it to flow and mass cytometry datasets from melanoma anti-PD-1 trials in order to discover and validate new
CD4+ and CD8+ effector-memory T cell correlates of outcome co-expressing PD-1, HLA-DR, and CD28. Comparisons with
existing state-of-the-art computational discovery approaches as well as prior manual analyses did not detect any statistically
significant T cell correlates associated with anti-PD-1 treatment in either data set. We further validate our approach by using
FAUST to replicate the discovery of previously reported myeloid correlates in a third published melanoma trial, and then validate
these by identifying them de novo in two additional independent trials. FAUST enables cross-study data integration in the presence
of heterogeneous data and diverse immunophenotyping staining panels, enabling hypothesis-driven inference about cell sub-
population abundance through a multivariate modeling framework we call Phenotypic and Functional Differential Abundance

(PFDA). We showcase this approach on data from multiple trials.

TH92. Low-dose radiation improves CD19-targeting CAR T cells expansion and leukemia control
in mice

Mayumi Sugita’, Takahiro Yamazaki2, Jeremie Martinet3, Olivier Boyer3, Ruben Niesvizky?, Lorenzo
Galluzzi?, Silvia Formenti2 and Monica Guzman'

"Weill Comell Medicine, New York, NY, 2Weill Cornell Medical College, New York, NY, 3Rouen
Normandie University, Rouen, Haute-Normandie, France

Purpose/Objectives:Low-dose radiation therapy (LD-RT) has been shown to enable antigen-
independent killing by CAR T cells as a consequence of death receptor (DR) upregulation in a model of
pancreatic adenocarcinoma. These findings have major implications for the management of antigen
escape as a mechanism of resistance to clinically approved CAR T cells. We therefore set to test the
ability of LD-RT to improve the ability of CD19-specific CAR T cells to control leukemia following DR
upregulation.
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Materials/Methods:We harnessed GFP*Nalm6 leukemia cells to determine the ability of LD(1Gy)-RT
to cause DR upregulation in vitroandin vivo. We combined LD-RT with CAR T cells in vivo, in NGS mice

bearing GFP*Nalmé6 cells and monitored CAR T cell expansion, leukemic burden and overall survival.

Results:/n vitro and in vivo, LD-RT caused the upregulation of DRs, mainly FAS and TRAIL-R2, on
Nalm6 cells, with TRAIL-R2 upregulation persisting in vivo for up to 11 days after irradiation. LD-RT
delivered to leukemia-bearing mice a few hours before CAR T cell infusion significantly extended overall
survival (median 110 days) as compared to CAR T cell infusion alone (median 41 days), correlating with
superior CAR T cell expansion (p=0.005). The CAR T expansion was also documented in leukemia-
naive mice. Conversely, LD-RT administered at disease relapse after CAR T cell infusion was not able
to extend survival as compared to CAR T cell infusion alone.

Conclusions:LD-RT delivered before CAR T cells supports CAR T cell expansion and considerably
improves therapeutic activity.

TH93. Targeting CLL-1 using chimeric antigen receptor T cells (CART) in acute myeloid leukemia

Mayumi Sugita’, Antonio Freitas', Anne-Sophie Gautron2, Srinjoy Goswami', Roman Galetto?,
Andrew Garton®, Julianne Smith3, Agnes Gouble?, Michael Becker*, Gail Roboz' and Monica Guzman'

"Weill Cornell Medicine, New York, NY, 2Cellectis SA, Paris, lle-de-France, France, 3Cellectis Inc., New
York, NY, 4University of Rochester, Rochester, NY

Acute myeloid leukemia (AML) is a disease with high incidence of relapse that is originated and
maintained from leukemia stem cells (LSCs). Hematopoietic stem cells (HSCs) can be distinguished
from LSCs by unique antigen expression such as CD123 and CLL-1. Thus, these are targets of interest
to eliminate LSCs without harming HSCs. Here, we evaluated the potential of CLL-1 as a therapeutic
target for LSCs using allogeneic chimeric antigen receptor (CAR) T cells (UCARTCLL1). UCARTCLL1
cells are genetically modified allogeneic T-cells expressing an anti-CLL-1 CAR and that lack expression

of the T-cell receptor (TCRap"®9) and of the Class | Major Histocompatibility Complex (MHC-I). We first

evaluated the expression of CLL-1 on blasts and phenotypically defined stem cells (CD34P% CD38"€9)
from 41 AML patients and 4 healthy donors using multi-parameter flow cytometry. Furthermore, we

found that 35 out of 41 primary AML samples had phenotypically defined CLL1P°SCD34P°SCD38"€9
stem cells. Next, we evaluated cytotoxic efficacy of UCARTCLL1 cells at different effector to target
ratios in 7 primary AML samples with different levels of CLL-1 expression. We observed a significant

cytotoxic effect specific to the CLL1P%S subsets. Notably, CLL-1PS cells in the AML samples treated with
5:1 and 1:1 ratios were completely eliminated. Currently, we are evaluating the in vivo activity of
UCARTCLL1 cells in AML-PDX mouse models to determine their efficacy at eliminating AML blasts,
progenitors and LSCs.

TH161. Cell Therapy using CD8+Tregs in Human Transplantation
Séverine BEZIE', Nadége Vimond', Ignacio ANEGONZ and Carole GUILLONNEAU'
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CD8*CD45RCT cells have been described by us and others as highly suppressive cells in rodent
and human. Importantly, we highlighted their therapeutic potential in transplantation models of human
skin graft allogeneic rejection and human PBMCs-induced GVHD in NSG mice (Bézie et al., Frontiers
Immunol., 2018). More recently, we have shown that conferring specificity toward a HLA mismatch in
transplantation by using the CAR technology significantly improved their therapeutic efficiency (Bézie et

al., Blood Advances, 2019). To date, there has been no clinical trial using CD8*Tregs. Thus, our goal

was to develop a GMP-compatible protocol to launch a FIH clinical trial using CD8*Treg cell therapy in
transplantation as a part of the H2020 RESHAPE program.

We sat up a process to isolate and expand circulating CD8*Tregs in GMP conditions. Based on cell
expansion yield, Treg-associated marker expression and suppressive function, we selected a clinically
applicable culture medium combined with serum, cytokines and chemical supplements. In addition, IL-2
and rapamycin doses and stimulation methods were determined and critical to preserve their function.

In vivo, we observed that CD8*Tregs persist for more than 80 days in NSG mice lacking human

cytokines. Finally, we demonstrated in vitro and in vivo that allogeneic off the shelf CD8*Tregs can be
used in cell therapy.

At the dawn of the FIH clinical trial using CD8*Treg cell therapy, we are already working on the next

generation of CD8*Tregs for transplanted patients with genetic modifications to secure function,
stability, high persistence and specificity.

TH331. Islet-specific Engineered Regulatory T Cells Suppress Proliferation of Pathogenic
Effector T Cells and Block Type 1 Diabetes

Akhilesh Singh', Soo Jung Yang?, Jessica Smith!, Yuchi Honaker!, Tori Tappen?, Shivani Patel’,
Karen Sommer!, Jane Buckner? and David Rawlings3

'Center for Immunity and Immunotherapies and the Program for Cell and Gene Therapy, Seattle
Children’s Research Institute, Seattle, WA, 2Benaroya Research Institute, Seattle, WA, Seattle, WA,

3Center for Immunity and Immunotherapies and the Program for Cell and Gene Therapy, Seattle
Children’s Research Institute, Departments of Pediatrics and Immunology, University of Washington,
Seattle, WA., Seattle, WA

In comparison to adoptive transfer of polyclonal regulatory T cells (Treg), murine antigen (Ag)-specific
Treg exhibit superior efficacy in blocking or reversing Type 1 diabetes (T1D) in animal models. However,

human Treg specific for a particular antigen are rare and in vitro expansion poses a potential risk of loss
of FOXP3 expression and function. To address these challenges, we have developed islet-Ag-specific

engineered Treg (€dTreg) with stable FOXP3 expression. Homology-directed repair (HDR)-editing was
utilized to integrate a strong promoter, MND, within the Foxp3 locus enforcing stable, high-level, FOXP3
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expression resulting in a Treg-like phenotype and functional activity. Polyclonal or islet-Ag-specific
edTreg Were generated from CD4* T cells from NOD and NOD.BDC2.5* mice, respectively. Following
adoptive transfer, islet-specific edTreg homed to pancreas and persisted. Both islet-specific edTreg and
nTreg blocked diabetes triggered by islet-specific Teff in immunodeficient recipient mice while polyclonal
edTreg Or nTreg failed to do so. As proof-of-concept in human cells, HDR-editing was utilized to generate
edTreg expressing islet-specific TCRs obtained from CD4+ T cells derived from T1D subjects. Results
from in vitro assays showed that islet-specific edTreg suppressed proliferation and cytokine production
by islet-specific Teff; strikingly, edTreg also suppress polyclonal islet-specific T cells derived from PBMC.
edTreg suppressed Teff recognizing the identical peptide as well as bystander Teff recognizing
alternative antigens. Further, edTreg TCRs with higher avidity had superior suppressive capacity
compared with those with lower avidity. In summary, islet-specific edTreg efficiently prevent Teff
activation in similar manner as nTreg and comprise a promising therapeutic approach for T1D.

TH380. Impact of Receptor Signaling Intensity on the Suppressive Activity of Engineered
Receptor Regulatory T Cells

Jyoti Rana', Daniel J. Perry?, Sandeep RP Kumar', Rania Saboungi?, Todd M. Brusko? and Moanaro
Biswas'

"IUPUI, Indianapolis, IN, 2University of Florida, Gainesville, FL

Adoptive transfer of polyclonal regulatory T cells (Treg) have demonstrated promising outcomes in
autoimmune diseases, transplantation and graft versus host disease (GvHD). Polyclonal Tregs can be
engineered into antigen specific Tregs by incorporation of recombinant receptors like chimeric antigen
receptor (CAR) or T cell receptor fusion constructs (TRuCs), thus overcoming the limitations of
polyclonal Treg therapy. Using hemophilia as a model, we sought to engineer antigen-specific Tregs to
suppress neutralizing antibody (inhibitor) formation against the soluble therapeutic clotting protein,
factor VIII (FVIII) in an MHC-independent fashion. Surprisingly, CAR Treg engagement with a high-
affinity receptor resulted in heightened signaling and a robust effector phenotype in vitro that was
distinct from the activation signature observed for endogenous thymic Tregs, and resulted in the loss of
suppressive activity. Cellular therapy with these high affinity CAR Tregs in a murine model of severe
hemophilia A exacerbated the immune response to therapeutic FVIII protein by generating high titer
inhibitors. Targeted mutations in the CD3( immune receptor tyrosine-based activation motif (ITAMs),
CD28 phospho-tyrosine residues or IL-10 overexpression were not sufficient to restore suppressive
potential of FVIII CAR Tregs. In contrast, complexing TCR-based signaling with FVIII specific single
chain variable fragment (scFv) recognition to generate TRuC Tregs was able to deliver controlled
antigen-specific signaling via engagement of the complete TCR complex, resulting in functional
suppression of the FVIlI-directed antibody response. These results suggest that adoptive cellular
therapies with antigen specific engineered Tregs for tolerance induction will require regulated activation
thresholds to maintain optimal suppressive function.

99



COVID-19

F390. Potential Role of Exosome Extracellular Vesicles in Convalescent Plasma Therapy of
COVID-19

philip askenase
yale med, hamden, CT

Introduction

In the pandemic rush to use Convalescent Plasma Therapy (CPT) for COVID-19 patients now with
premature FDA approval despite insufficient non-scientific studies, a further problem concerns the
content of what is transfused.

Methods

Compared to prior times, we now know that there is a lot more to the protective immune system than
mere antibodies; so far the whole focus of CPT. Per COVID-19 the dominant cellular immune system of
viral specific immune T cells activated by antigen presenting cells (APC) is represented by
“convalescent exosomes” (Exos) able to transfer RNAs, they likely mediate some of the healing cell-
mediated aspects.

Results

Past trials of CPT have provided choppy data, and some now show little or no benefit; including the
Mayo Clinic led FDA trial upon which their positive decision was based. Further, there are many
observations to doubt how important the Ab are, like the recovery from COVID-19 of patients unable to
mount an Ab response.

Conclusions

It is an unfortunate oversight to not consider the acquired immune functions of the billions of bioactive
Exos present in convalescent plasma likely participating in the immune responses to COVID-19 that
CPT is aiming to alter.

F402. B cell subsets as severity-associated signatures in COVID-19 patients.

Victor Sosa-Hernandez', José Torres-Ruiz2, Rodrigo Cervantes-Diaz’, Sandra Romero-Ramirez’,
José Paez-Franco3, David Meza-Sanchez!, Guillermo Juérez-Vega®, Alfredo Pérez-Fragoso?, Vianney
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Background. SARS-CoV-2 infection represents a global health problem that has affected millions of
people. The fine host immune response and its association with the disease course have not yet been
fully elucidated. Consequently, we analyze circulating B cell subsets and their possible relationship with
COVID-19 features and severity.

Methods. By using a multiparametric flow cytometric approach, we determined B cell subsets
frequencies from 52 COVID-19 patients, grouped them by hierarchical cluster analysis and correlated
their values with clinical data.

Results. The frequency of CD19* B cells is increased in severe COVID-19 compared to mild cases.
Specific subsets such as transitional B cell subsets increase in mild/moderate cases but decrease with
severity of the disease. Memory B compartment decreased in severe and critical cases and antibody
secreting cells are increased according to the severity of the disease as well. Other non-typical subsets
such as double negative B cells also showed significant changes according to disease severity.
Globally, these differences allow us to identify severity-associated patient clusters with specific altered
subsets. Finally, respiratory parameters, biomarkers of inflammation and clinical scores exhibited
correlations with some of these subpopulations.

Conclusion. The severity of COVID-19 is accompanied by changes in the B cell subpopulations, either
immature or terminally differentiated. Furthermore, the existing relationship of B cell subset frequencies
with clinical and laboratory parameters, suggest that these lymphocytes could serve as potential
biomarkers and even active participants in the antiviral adaptive response mounted against SARS-CoV-
2.

F405. Immunological Risk Profile in COVID-19, the Experience of a Single Academic Hospital in
Spain

Ricardo Pujol Borrell', Manuel Hernandez-Gonzalez?, Adrian Sanchez-Montalva3, Ménica Martinez-
Gallo?, Alex Sanchez-Pla®, Romina Dieli Crimif, Arturo Llobell’, Albert Blanco-Grau8, Xavier Martinez-
Gomez®, Daniel Alvarez-Sierra'®, Francesc carmona'’, Pol Castellano! and Andres Anton'2
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Research Institute (VHIR), Barcelona, Catalonia, Spain. Department of Cell Biology, Physiology and
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One of the main difficulties in the management of patients with COVID-19 is the shortage of tools to
anticipate hyperinflammation or to prioritize ICU beds. Acute phase reactants (APR), hematological
parameters and IL-6 have been considered the most suitable. Prognostic power of demographic data
and 32 laboratory parameters in relation to the final outcome (discharge home vs exitus) have been
analyzed in 1758 consecutive patients >18 years (790F/968M, mean age 62.5 £ 16.9) admitted to the
emergency dept of a single hospital during the first wave of pandemic. Patients with major concomitant
diseases -but no comorbidities- were excluded. Age was the main demographic determinant of
prognosis (mean age discharged 60.86 versus exitus 74.5). IL-6, CRP, Ferritin, D-dimer, Lymphopenia
and Neutrophil/lLymphocyte Ratio were associated to outcome in univariate and multivariate analysis. In
principal component analysis, the Dm1 and Dm2 explained the 20.8% the 10.8% of the prognosis.
Neutrophil and lymphocyte parameters followed by APR were the main determinants. In the random
forest model of classification, the parameters with higher coefficients were log IL-6, age, urea, LDH,
neutrophils, Hb, monocytes, lymphocytes and CRP. Some parameters typically associated to
hemophagocytic lymphohistiocytosis i.e. liver tests, triglycerides and low platelets were less strongly
associated. These results indicate that laboratory parameters and age can be used to generate a
predictive algorithm but more parameters, e.g. additional inflammatory cytokines, ideally closer to the
pathophysiological determinants of severity, may be required to improve prediction power. Obviously,
image technique and clinical monitoring remain the cornerstones for prognosis.

F421. The COVID-19 Immune Landscape Is Dynamically and Reversibly Correlated With Disease
Severity
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Despite a rapidly growing body of literature on the COVID-19 pandemic, our understanding of the
immune correlates of disease severity, course and outcome remains poor. Using mass cytometry, we
assessed the immune landscape in longitudinal whole blood specimens from 59 patients presenting
with acute COVID-19. Patients were classified based on maximal disease severity using a 7 point
ordinal scale with 24 patients with severe disease, 28 patients with moderate disease and 7 patients
with mild disease. Hospitalized patients negative for SARS-CoV-2 were used as controls. Notably, we
found that the immune landscape in COVID-19 forms three dominant clusters, which correlate with
disease severity. Longitudinal analysis identified a pattern of a productive innate and adaptive immune
responses in individuals who have a moderate disease course, whereas those with severe disease
have features suggestive of a protracted and dysregulated immune response. Further, we identified
immune-alterations accompanying clinical improvement that were also seen in patients who received
both IL-6 pathway blockade and convalescent plasma infusion, that were not present in those receiving
convalescent plasma alone. Interestingly, we found features such as neutrophilia and lymphopenia
were also present in severely ill hospitalized patients without COVID-19, but also identified immune
features that were unique to severe COVID-19. Importantly, our findings indicate that selection of
immune interventions should be based in part on disease presentation and early disease trajectory due
to the profound differences in the immune response in those with mild to moderate disease and those
with the most severe disease.

F436. Cytokine profile of COVID-19-related MIS-C compared with pre-pandemic Kawasaki
disease and SARS-CoV-2 specific immune complexes detection in MIS-C.
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A multisystem inflammatory syndrome (MIS-C) with temporary association with SARS-CoV-2
pandemics has been recently described in children, it shares some common features with Kawasaki
disease (KD). We hypothesized that: 1) the immune cytokine profiles observed in MIS-C and pre-
pandemic KD are different and might explain the different clinical patterns; 2) SARS-CoV-2 specific
immune-complexes (IC) may explain the immunopathology of MIS-C.

Patient’s blood samples were drawn prior to any treatment for the quantification of 34 circulating
cytokines and evaluation of the presence of circulating SARS-CoV-2 IC. 56 patients were included: 1)
14 with MIS-C (8 positive for SARS-CoV-2 by PCR or serology); 2) 10 with positive PCR to SARS-CoV-
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2 without MIS-C (COVID); 3) 14 with pre-pandemic KD and 4) 20 pediatric healthy controls (HC; with
negative SARS-CoV-2 IgG/IgM/IgA).

Compared to HC, MIS-C and KD groups displayed significant higher levels of most cytokines, ranging

from 1-6 Log2FC (Log2 Fold Change). Of these, IFN-y-related (IL-18, IFN-y, IP-10) and inflammatory
monocytes-related cytokines (MCP-1, MIP1-B, IL-1a, IL-1RA), were the main triggers of inflammation.
Through linear discriminant analysis, MIS-C and KD profiles were not distinguishable; however, a
subgroup of MIS-C patients differentiates from KD with a marked increase of selected cytokines (IL-8,
IL-18, IFN-y, GM-CSF and RANTES). There was no detection of circulating SARS-CoV-2 IC in MIS-C
patients.

Our findings suggest a major role of IFN-y in the pathogenesis of MIS-C, which can be of relevance for
the therapeutic management of affected patients.

F452. : Characterization of epitope repertoire in SARS-CoV-2+ patients
Winston Haynes', Kathy Kamath?, Joel Bozekowski2, Patrick Daugherty! and John Shon'

'Serimmune, Goleta, CA, 2Serimmune, Santa Barbara, CA

As COVID-19 has emerged as a global pandemic, a comprehensive understanding of the antibody
epitope repertoire will play a significant role in the development of diagnostics, prognostics, vaccines,
and therapeutics. We present results from the application of serum epitope repertoire analysis (SERA)
to 812 samples from 585 COVID patients relative to our database of thousands of pre-pandemic
controls. Since SERA is based on a bacterial display library with randomized peptides, signal can be
detected against an arbitrary proteome, including in retrospective, pre-pandemic samples. We identify
epitopes and motifs that are both sensitive and specific to SARS-CoV-2 NAT+ patients. Leveraging
these motifs, we develop a panel with ~80% sensitivity and ~99% specificity across multiple cohorts.
Within these motifs, we collate clusters of patients with different dominant reactivities, including
nucleocapsid IgM+, spike glycoprotein IgM+, and broadly IgG+/IgM+. In patients with known disease
severity, we identify epitope subsets that distinguish mild and moderate/severe patients with high
accuracy. Patient-specific CoV-2 epitopes were observed within the receptor binding domain (RBD) of
spike glycoprotein, although few were conserved. Of the identified epitopes, some are specific to
SARS-CoV-2 and others are conserved across the proteomes of multiple, common coronaviruses.
Collectively, our results provide a nuanced understanding of the SARS-CoV-2 epitope repertoire with
potential utility in the development of diagnostics/prognostics, vaccines, and antibody therapies.

F665. Assessment of SARS-CoV-2 Specific CD4(+) and CD8(+) T Cell Responses Using MHC
Class | and Il Tetramers

Yuri Poluektov
MBL International, Des Plaines, IL

The success of SARS-CoV-2 (CoV-2) vaccines is measured by their ability to mount immune memory
responses that are long-lasting. To achieve this goal, it is important to identify surrogates of immune
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protection, namely, CoV-2 MHC Class | and Il immunodominant pieces/epitopes and methodologies to

measure them. Here, we present results of flow cytometry-based MHC Class | and Il QuickSwitch™
platforms for assessing SARS-CoV-2 peptide binding affinities to various human alleles as well as the
H-2 Kb mouse allele. Multiple SARS-CoV-2 potential MHC binders were screened and validated by
QuickSwitch testing. While several predicted peptides with acceptable theoretical Kd showed poor MHC
occupancies, fourteen MHC class Il and a few MHC class | peptides showed promiscuity in that they
bind with multiple MHC molecule types. With the peptide exchange generated MHC tetramers,
scientists can assess CD4+ and CD8+ immune responses to these different MHC/peptide complexes.
Results obtained with several SARS-CoV-2 MHC class | and Il peptides in MHC binding assays and
tetramer T cell stainings are included and discussed.

TH343. A multiplex, Luminex-based assay for the detection of antibodies directed against SARS-
CoV-2 Proteins

Jonathan Maltzman', Robert Bray?, Jar-How Lee3, Peter Brescia®, Deepali Kumar®, Thoa Nong®,
Remi Shih’, E. Steve Woodle8 and Howard Gebel?

'Stanford University, Palo Alto, CA, 2Emory University, Atlanta, GA, Terasaki Innovation Center, Los
Angeles, CA, “One Lambda, Division of Thermo Fisher Scientific, West Hills, CA, ®University Health
Network, Toronto, ON, Canada, 60One Lambda, Division of ThermoFisher Scientific, West Hills, CA,
"One Lambda, Division of ThermoFisher, West Hills, CA, 8University of Cincinnati, Cincinnati, OH

Determining the status of antibodies specific to SARS-CoV-2 is important for clinical care and
epidemiological purposes in the era of the COVID19 pandemic. This study describes the development
and validation of a high throughput multiplex Luminex antibody detection assay. The Luminex platform
and assay configuration are essentially identical to the single antigen bead assays already used in the
majority of histocompatibility laboratories around the world and could easily be implemented into routine
screening of transplant candidates and recipients. This novel assay has the capacity to simultaneously
identify patient responses to five distinct regions of SARS-CoV-2 proteins. These responses include
detection of antibodies specific to the full spike protein, the S1 domain, the S2 domain, the ACE-2
receptor binding domain and nucleocapsid. Antibody responses to these proteins are SARS-CoV-2
specific as antibodies against four community coronaviruses do not cross-react. Specificity and
sensitivity are 98.6% and 100%, respectively. Most patients with confirmed SARS-CoV-2 infection
generate antibodies to all five specificities, with a minority having antibodies to only a subset of

these. Ongoing work to expand the antibody targets, functional consequences of these antibodies and
to determine clinical correlations of the different specificities will be presented. This new assay provides
a novel and valuable tool to interrogate the spectrum of immune responses to SARS-CoV-2 and is
uniquely suitable for use in the transplant setting as well as for research purposes to better understand
the immune response to this unique viral pathogen.

TH345. FAIR Data Curation Promotes Rapid Response to COVID-19: The iReceptor Project
promotes data reuse by providing access to over 700M antibody/B-cell and T-cell receptor
sequences from COVID-19 patients

106



Felix Breden
Simon Fraser University, Pasadena, CA

AIRR-seg-data (antibody/B-cell and T-cell receptor sequences from Adaptive Immune Receptor
Repertoires) can describe the adaptive immune response to SARS-CoV-2 infection in exquisite detail,
and comparison and analysis of these data across studies and institutions can greatly contribute to the
development of anti-COVID diagnostics and therapeutics, including vaccines.

The AIRR community has developed protocols and standards for curating, analyzing and sharing AIRR
seq data (www.airr-community.org) including the AIRR Data Commons, a set of geographically
distributed repositories following the AIRR Community’s metadata standards. The iReceptor Gateway
(gateway.ireceptor.org) is designed to query the AIRR Data Commons for specific “metadata”, e.g. “find
all repertoires from studies of ovarian cancer” or for specific sequence annotation features (e.g. CDR
sequences). The Gateway then aggregates these repertoires from multiple repositories for further
analysis by sophisticated AIRR-seq algorithms.

Recently the AIRR community called for increased data sharing to help overcome the COVID-19
pandemic. Many COVID-19 researchers have responded, even providing data from studies during pre-
print stage. By mid-September the AIRR Data Commons includes >700M AIRR-seq sequences from 17
studies of COVID-19 patients all curated according to the AIRR Community Standards.

Initial analyses from these studies indicate shared receptor sequences, restricted V gene usage, and
characteristic patterns of TCR and BCR clonal expansion among AIRR-seq repertoires from COVID-19
patients. The ability to confirm such patterns by comparing results across studies and institutions will be
greatly facilitated by integrated searches across the AIRR Data Commons through the iReceptor
Gateway. For more information on obtaining or sharing COVID-19 data contact support@ireceptor.org.

TH351. Prognostic Value of Selective Biomarkers in Non-Severe Versus Severe COVID-19 Cases
Amena Majeed

Bangladesh Institute of Research and Rehabilitation in Diabetes, Endocrine and Metabolic Disorders,
Dhaka, Dhaka, Bangladesh

The dramatic increase of COVID-19 patients has created a worldwide health emergency due to its high
infectiousness and high rate of mortality in critically ill patients. Therefore, early recognition of disease
severity is essential for timely triaging of patients, and the commencement of optimum management that
will result in a low mortality rate.

During hospital admission, the initial triage to determine disease severity is largely based on the clinical
status of concurrent comorbidities and peripheral oxygen saturation (non-severe = Sp0O2 94%; severe <
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Sp02 94%) levels of COVID-19 patients. In addition, the level of biomarkers such as C-reactive protein
(CRP), D-dimer, Ferritin in association with low lymphocyte count has been considered, as a mean of risk
stratification.

A limited number of studies have suggested that an increase in D-dimer blood levels and a decrease in
CRP blood levels over time may be used as a predictor of pulmonary embolism, which is one of the
primary causes of mortality in COVID-19 patients. Furthermore, observation from an unpublished study
suggests increasing CRP level is one of the earliest biomarker changes in the blood that reflects
physiological alternation.

In light of this context, this single-center, retrospective, observational study in Dhaka, Bangladesh
explores the prognostic value of CRP, D-dimer, Ferritin in the assessing degree of severity among thirty
COVID- 19 patients grouped into non-severe and severe cases.

Results suggest that the prognostic value of these biomarkers can be considerably used in distinguishing
disease severity and predicting adverse outcome in patients with COVID-19.

TH355. An ELISA Protocol with Resolution at High Sample Concentration Reveals Reactive
Antibodies to SARS-CoV-2 in Unexposed Individuals

Jennifer Snyder-Cappione’, Rachel Yuen', Steiner Dylan?, Riley Pihl", Elizabeth Chavez?2, Alex
Olson?®, Baird Lillia?, Filiz Korkmaz2, Patricia Urick®, Manish Sagar®, Jacob Berrigan2, Suryaram
Gummuluru?, Ronald Corley2, Karen Quillen3, Anna Belkina*, Gustavo Mostoslavsky?, lan Rifkin?,
Yachana Kataria®, Amedeo Cappione®, Nina Lin3 and Nahid Bhadelia®

"Boston University, Boston, MA, 2Boston University School of Medicine, Boston, MA, 3Boston Medical
Center, Boston, MA, #Boston University Medical Campus, Boston, MA, 5MilliporeSigma, Burlington, MA

The SARS-CoV-2 pandemic severely impacted our way of life in 2020. A serology test that can detect
lower levels of virus-reactive antibodies than current assays could improve our understanding of pre-
existing cross-reactive immunity and SARS-CoV-2 transmission and pathogenesis. To improve the
sensitivity of SARS-CoV-2 antibody detection, we developed a new ELISA protocol with a distinct plate
washing procedure that minimizes well cross-contamination. Results with this protocol (the ‘BU ELISA’)
show very low signal from plasma or serum samples added to uncoated wells at as low as a 1:5
dilution, enabling visualization of lower quantities of virus-specific IgM, IgG, and IgA antibodies than
could be previously detected. Use of this method revealed circulating antibodies that react with
recombinant SARS-CoV-2 receptor binding domain (RBD) and nucleocapsid protein (NP) in samples
collected before December 2019 in 48 and 96 percent of individuals tested, respectively, with no SARS-
CoV-2 RBD-reactive IgG antibodies found in subjects over 70 years old. Among pre-pandemic samples,
SARS-CoV-2 NP-reactive antibodies were present at similar levels to SARS-CoV-2 infected subjects in
some subjects and very low in others. Also, samples drawn in May 2020 from two individuals with no
symptoms or no known virus exposure contained SARS-CoV-2 RBD-reactive antibodies at intermediate
amounts compared with other subject groups (higher than pre-pandemic and lower than SARS-CoV-2
infected). We propose that this ELISA protocol, which is straightforward to perform, low cost, and uses
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readily available commercial reagents, could be a useful tool to elucidate new information about SARS-
CoV-2 transmission, prevalence, and immunity.

TH377. Underrepresentation of South America HLA frequencies affects peptide-based SARS-
CoV-2 control strategies

OBERT MARIN SANCHEZ', David Requena?, Aldhair Médico3, Ruy D. Chacon* and Manuel A.
Ramirez®

TUniversidad Nacional Mayor de San Marcos, Lima, Lima, Peru, 2The Rockefeller University, New York,
NY, 3Universidad Peruana Cayetano Heredia, Lima, Lima, Peru, *University of Sdo Paulo, Lima, Lima,
Peru, °Centro de Investigaciones Tecnoldgicas Biomeédicas y Medioambientales, Lima, Lima, Peru

SARS-CoV-2 is responsible for the COVID-19 pandemic. HLA-epitope interaction is a key element of
the humoral and cellular immune response, playing an important role in anti-COVID-19's strategies.
Therefore, current control efforts include the development of peptide-based vaccines and diagnostic
tests. This requires knowledge of the HLA allele diversity. However, the largest allele repository (Allele
Frequency Net Database - AFNDB) contains little information about South America, resulting in
underrepresentation. To address this, we performed an extensive collection of datasets available in
scientific literature and/or in the AFNDB. We gained more than 12 million datapoints and updated the
known HLA allele frequencies. Then, using the most frequent alleles per country (frequency=5%), we
predicted epitopes in SARS-CoV-2 proteins. Candidate epitopes were selected based on their binding
to South American HLA alleles. Class-Il epitopes were also selected by their structural accessibility. We
obtained candidate epitopes with reported experimental evidence in other coronaviruses (14 class-l and
4 class-I1), as well as 13 HLA-I and 30 HLA-II novel candidates.

Similar studies have reported SARS-CoV-2 peptides attempting global coverage. They used either the
most frequent HLA supertypes or IEDB’s population tool, which uses AFNDB'’s HLA frequencies
information. Here, we show that these peptides poorly cover the most frequent South American HLA
alleles, while our candidate epitopes cover all of them. Finally, updated HLA frequencies will allow a
better representation of South America in different immunogenetic studies beyond SARS-CoV-2, being
potentially useful to study other infectious and autoimmune diseases, as well as cancer predisposition,
treatment, and anti-tumor immunity.

TH398. Induction of a regulatory myeloid program in bacterial sepsis and severe COVID-19

Miguel Reyes', Michael Filbin?, Roby Bhattacharyya?, Abraham Sonny?2, Arnav Mehta', Kianna
Billman3, Rebecca Baron?, Marcia Goldberg?, Paul Blainey? and Nir Hacohen?®

"Broad Institute of MIT and Harvard, Cambridge, MA, 2Massachusetts General Hospital, Boston, MA,
3Broad Institute, Cambridge, MA, *Brigham and Women's Hospital, Boston, MA

A recent estimate suggests that one in five deaths globally are associated with sepsis. To date, no
targeted treatment is available for this syndrome, likely due to substantial patient heterogeneity and our
lack of insight into sepsis immunopathology. These issues are highlighted by the current COVID-19
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pandemic, wherein many clinical manifestations of severe SARS-CoV-2 infection parallel bacterial
sepsis. We previously reported an expanded CD14+ monocyte state, MS1, in patients with bacterial
sepsis or non-infectious critical iliness, and validated its expansion in sepsis across thousands of
patients using public transcriptomic data. Despite its marked expansion in the circulation of bacterial
sepsis patients, its relevance to viral sepsis and association with disease outcomes have not been
examined. In addition, the ontogeny and function of this monocyte state remain poorly characterized.
Here, using public transcriptomic data, we show that the expression of the MS1 program is associated
with sepsis mortality and is up-regulated in monocytes from patients with severe COVID-19.
Furthermore, we show that blood plasma from bacterial sepsis or COVID-19 patients with severe
disease induces emergency myelopoiesis and expression of the MS1 program, which are dependent on
the cytokines IL6 and IL10. Finally, we demonstrate that MS1 cells are broadly immunosuppressive,
similar to monocytic myeloid-derived suppressor cells (MDSCs), and have decreased responsiveness
to dsRNA stimulation. Our findings highlight the importance of regulatory myeloid cells in sepsis
prognosis and the role of systemic cytokines in inducing emergency myelopoiesis during severe
infections.

TH399. Plasma proteomics of SARS-CoV-2 infected patients reveals insights into pathways
mediating disease severity, inmune aging, and neutralization

Arnav Mehta', Jamey Guess?, Alexis Schneider!, Matteo Gentili", Kyle Richard Kays3, Graham

Heimberg", David Lieb?, Miguel Reyes', Amanda Zajac3, Maricarmen Rojas-Lopez3, Thomas Woods?,
Robert Gerstzen®, Marijana Rucevic?, Lina Hultin-Rosenberg®, Ida Grundberg®, Roby Bhattacharyyas,
Alexandra-Chloe Villani3, Moshe Sade-Feldman?, Nir Hacohen?, Marcia Goldberg® and Michael Filbin3

'Broad Institute of MIT and Harvard, Cambridge, MA, 20link Proteomics, Boston, MA, 3Massachusetts
General Hospital, Boston, MA, 4Broad Institute, Cambridge, MA, SBeth Israel Deaconess Medical
Center, Boston, MA, 80link Proteomics, Uppsala, Uppsala Lan, Sweden

As of 8/2020, COVID19 has caused over 600,000 deaths globally; however, cellular mechanisms
underlying the host immune response are poorly understood. To investigate the systemic immune and
tissue-related effects of SARS-CoV-2, we analyzed 1436 plasma proteins in 306 SARS-CoV-2 patients
and 78 symptomatic controls over serial timepoints. Over 600 differential plasma proteins were
associated with SARS-CoV-2 infection, punctuated by a viral response signature (higher expression of
DDX58, IFNg, IFNL1, CXCL10, CXCL11). We identified 250 differential plasma proteins in severe
versus non-severe disease, including persistently higher levels of IL6, IL8, IL24, IL1RL1, CXCL10,
CCL2, CLL7, CCL8 and CCL20 in those who died. We analyzed 5 published scRNAseq datasets and
found that monocytes, neutrophils and plasmablasts were the primary peripheral immune contributors
for severity-associated protein signatures. Within lung tissue, severity-associated proteins were
expressed in lung epithelial, AT1, AT2, goblet and ciliated cells, and tissue-resident immune cells
including monocytes, macrophages, CD4 and CD8 T cells. This highlights a potentially unique
contribution of tissue-resident T cells versus peripheral T cells to the plasma proteome. We found high
neutralization titres correlated with signatures of plasma cells (MZB1, SDC1) and Th2 response
(CD40LG, TNFRSF4, CCL17, CCL18), and negatively correlated with patient age, monocytic response
(SIGLEC1, CCL8, CD300E, TNFSF13B, CXCL10), and T cell exhaustion (LAG3) and suppressive
(GPAS33) phenotypes. Our data highlight the use of plasma proteomics to dissect peripheral and tissue-
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specific immune responses to SARS-CoV-2 and uncover mediators of severity and neutralization in the
setting of active viral infection.

TH411. Unravelling immune and cellular responses associated with acute COVID-19 infection,
symptoms and lethality at single-cell resolution

Kamil Slowikowski', Pritha Sen', Jessica Tantivit!, Kasidet Manakongtreecheep?, Tom Eisenhaure?,
Tom Lasalle, Neal Smith!, Swetha Ramesh', Miguel Reyes3, Alice Tirard', Benjamin Arnold', Anna
Gonye', Irena Gushterova', Maricarmen Rojas-Lopez', Brian Russo!, Nihaarika Sharma', Molly
Thomas', Kyle Richard Kays', Brendan Lilley’, Blair Alden Parry', Kendall Marie Lavin-Parsons’,
Brenna McKaig", Hargun Khanna', Nicole Charland’, Carl Lodenstein”, Justin Margolin', Toni Delory?,
Devan Phillips2, Genevieve Boland*, Paul Blainey2, Roby Bhattacharyya', Marcia Goldberg!, Michael
Filbin®, Moshe Sade-Feldman’, Nir Hacohen? and Alexandra-Chloe Villani®

"Massachusetts General Hospital, Boston, MA, 2Broad Institute, Cambridge, MA, 3Broad Institute of

MIT and Harvard, Cambridge, MA, *MGH, Boston, MA, ®Massachusetts General Hospital, Broad
Institute, Charlestown, MA

Several SARS-CoV-2 related deaths are due to acute respiratory distress disorder (ARDS), or direct
complications thereof. We hypothesize that COVID-19-associated-ARDS develops as a result of a
dysfunctional host immune response that contributes to clinical deterioration in the acute phase of
systemic iliness, leading to ineffective viral clearance and collateral tissue damage. To address this, we
collected blood from 80 COVID-19 negative and 306 positive patients that presented at MGH
Emergency Department with ARDS. Serial blood samples were collected at day 3 (n=220) and day 7
(n=141) of patient’s hospitalization. A total of 747 blood samples spanning the WHO severity spectrum
were analyzed through single-cell RNA-sequencing, with paired measurement of 197-surface proteins
(CITE-seq) and paired TCR- and BCR-sequencing. Analyses involve mapping activation states and T
cells and B cell clones tracking with disease progression, and identify immune cell states and signaling
pathways associated with ARDS severity. The analysis of the first 350,000 single cells highlighted two
monocyte states significantly associated with worse outcomes, respectively characterized by S-
calprotectin (S100A8/A9) and NEATT expression. In contrast, several cell states were detected in

significantly increasing proportions associated with better outcomes, including homing naive CD4*T cell

(CCRY), cycling CD8* T cells, TCL1A-expressing B cells, and conventional dendritic cells. We will
present detailed analyses of all samples. Collectively, this study analyzes one of the largest COVID-19
acute cohorts, with potential to identify new therapeutic and biomarker targets for COVID-19 associated
ARDS.

Genetics and Epigenetics

F175. Immunomodulatory Activity of Epigenetic Drugs Combinations in Mesothelioma: Laying
the Ground for New Immunotherapeutic Strategies
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SARA CANNITO', Carla Chiarucci?, Ornella Cutaia?, Carolina Fazio?, Maria Fortunata Lofiego?,
Francesca Piazzini2, Laura Solmonese?, Luana Calabrd?, Sandra Coral?, Michele Maio? and Alessia
Covre?

'Center for Immuno-Oncology, Department of Oncology, University Hospital of Siena, Siena, 53100,

Italy., Siena, Toscana, Italy, 2Center for Inmuno-Oncology, Department of Oncology, University
Hospital of Siena, Siena, 53100, Italy., siena, Toscana, Italy

Growing evidence are showing the efficacy of immunotherapy in malignant mesothelioma (MM).
However, during MM progression, epigenetic changes negatively regulate the cross-talk between tumor
cells and immune system, that nevertheless could be reprogrammed by epigenetic drugs. In this study,
we compared the immunomodulatory potential of the DNA hypomethylating agent guadecitabine with
the histone deacetylases inhibitor valproic acid (VPA), the EZH2 inhibitor EPZ-6438, alone or combined
with guadecitabine, in 4 MM cell lines. We evaluated the expression of HLA class | molecules by flow-
cytometry and of PD-L1, cancer-testis antigens (CTA: NY-ESO, MAGE-A1), Natural Killer Group-2D-
Ligands (MIC-A, MIC-B, ULBP2), and cadherins (CDH1, CDH2) by gRT-PCR. Guadecitabine or VPA

upregulated the expression of HLA class | antigens (mean fold-change, FCm=1.75 or 1.67), PD-L1

(FCm=2.38 or 3.17), MIC-A (FCm=1.96 or 1.78), MIC-B (FCm=2.57 or 3.04), ULBP2 (FCm=3.56 or
3.75). Guadecitabine upregulated/induced CTA expression in all cell lines and VPA upregulated CTA
expression in 1 cell line. EPZ-6438 up-regulated NY-ESO-1 and MIC-B expression in 1 cell line.
Combination of VPA or EPZ-6438 with guadecitabine strengthened their effects, upregulating HLA class
| antigens (FCm=2.55 or 2.69), PD-L1 (FCm=8.04 or 2.65), MIC-A (FCm=3.81 or 2.26), MIC-B

(FCm=8.00 or 3.03), and ULBP2 (FCm=6.24 or 4.53) expression. High levels of CTA expression were
observed after combination treatments vs. guadecitabine. CDH1 expression was induced in 2
sarcomatoid cells by guadecitabine alone or plus VPA/EPZ-6438; CDH2 expression was upregulated
by VPA alone (FCm=1.50) or plus guadecitabine (FCm=2.54). Overall, combination strategies of
selected epigenetically-based immunotherapies could be effectively pursued in MM clinic.

F225. Analysis of Molecular Pathways Identified from Single Nucleotide Polymorphisms
Demonstrates Mechanistic Differences in Systemic Lupus Erythematosus Patients of Asian and
European Ancestry

Katherine Owen', Kristy Bell2, Carl Langefeld3, Timothy Howard®, Miranda Marion®, Hannah
Ainsworth3, Kip Zimmerman3, Peter Lipsky2 and Amrie Grammer"

TAMPEL BioSolutions LLC, Charlottesville, VA, 2Ampel BioSolutions LLC., Charlottesville, VA, 3Wake
Forest School of Medicine, Winston Salem, NC

Systemic lupus erythematosus (SLE) is a multi-organ autoimmune disorder with a prominent genetic
component. Evidence has shown that individuals of Asian-Ancestry (AS) experience the disease more
severely, exhibiting increased renal involvement and tissue damage compared to European-Ancestry
(EA) populations. However, the mechanisms underlying elevated risk in this population remain unclear.
Here, we applied a comprehensive systems biology approach using single nucleotide polymorphisms
(SNPs) associated with SLE in patients of Asian and European ancestry to identify molecular pathways
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associated with disease pathogenesis. Using 2108 SLE SNPs from transancestral Genome Wide
Association studies, we identified 4350 ancestry-specific and trans-ancestry potential genetic drivers of
SLE (2497 Asian, 1696 European and 157 shared). This includes all eQTLs, genes affected by altered
transcription factor binding sites, those with amino acid substitutions and genes most proximal to the
SNP. The very low percentage of shared genetic drivers (3.7%) was notable. Gene associations were
linked to upstream and downstream regulators using connectivity mapping and the resulting sets of
predicted SLE-associated biological pathways were mined for candidate drug targets. Importantly,
pathways driven by Asian-associated genes were enriched in processes related to metabolism,
proliferation and cell stress, whereas European-associated genes were enriched in immune-based
processes, including cytokine signaling, pattern recognition receptor signaling and T and B cell
signaling. Shared pathways included TH1 and TH2 activation.Together, these analyses suggest
fundamental differences in SLE-risk related molecular pathways, the majority of which are linked to
ancestral differences, and suggest novel drug candidates that might differentially impact Asian and
European individuals with SLE.

F299. A Web-Based Immune Phenotype Reference from Harmonized RNA-seq Data
Matthew Elliott!, Navchetan Kaur!, Sanchita Bhattacharya? and Atul Butte'

"UCSF, San Francisco, CA, 2University of California San Francisco, San Francisco, CA

RNA sequencing is now a standard scientific tool for transcript profiling in immunologic research. It is
used to assess gene expression, define biomarkers, and deduce cell heterogeneity. Generating human
RNA-seq datasets is often expensive and sometimes it is not possible to collect data from healthy
controls. Currently there is no online resource where scientists can survey aggregated RNA-seq data
tailored specifically for immunology. We developed an interactive web-based reference for scientists to
explore the immune-landscape using RNA-seq data from over 300 healthy control subjects. We
aggregated ten open-access studies from the National Institute of Allergy and Infectious Disease
(NIAID) funded repository, ImmPort (immport.org). This produced a reference for three common
immunologic samples- whole blood, peripheral blood mononuclear cells, and sorted T cells. Control
subjects span all ages, from newborn infants to the elderly, and come from all regions of the world. The
web interface for our platform allows researchers to swiftly generate their own graphs and datasets from
any device with internet. Graphs are interactive, allowing users to subset data based on sex, ethnicity,
and age. Deconvolution algorithms were used to produce graphs of not just gene expression, but also
cell composition phenotypes. We applied rigorous non-Gaussian statistical methods to harmonize data.
These techniques account for both batch effect and the skewed nature of RNAseq. This research is part
of the larger 10k Immunomes project (10kimmunomes.ucsf.edu), a resource of over 10,000 control
subjects with multiple immune measurements derived from the ImmPort database.

F300. Differences in transcriptional signatures between Asian and Caucasian systemic lupus
erythematosus patients from sorted cells.

Gaia Andreoletti’, Cristina Lanata®, Ishan Paranjpe?, Joanne Nititham', Kimberly E. Taylor!, Lenka
Maliskova', Jimmie Ye3, Lindsey A. Criswell! and Marina Sirota’
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Systemic lupus erythematosus (SLE) is a progressive chronic autoimmune disease in which outcomes
vary among different ethnic groups. Little is known about why individuals might develop a particular SLE
phenotype. To further understand these ethnic differences we performed cell-specific transcriptome
analysis from patients enrolled in The California Lupus Epidemiology Study (CLUES), a well-
characterized longitudinal multiethnic cohort.

RNA-Seq data for 4 immune-cell types (monocytes, B cells, CD4-T cells and NK cells) has been
generated for 120 patients (63 Asian and 57 White individuals) of the CLUES cohort to study the
specific-transcriptomic remodeling in each of these cell types between individuals of Asian or White
ethnicity.

Principal Component Analysis (PCA) revealed separation by cell type and not by ethnicity. Although we
don't observe global changes associated with ethnicity, differentially expressed genes (FDR< 0.05 and
log2FC 0.5 ) between Asian and Caucasian groups have been identified for each cell-type. Monocytes
and CD4-T cells present with an enrichment of significantly up-regulated genes in the Asian population
with up/down 276/35 and up/down 82/10 genes respectively, whereas B cell and NK cells are enriched
for up-regulated genes in Caucasians (B cell: up/down 257/34; NK cells: up/down 67/0). Pathway
analyses revealed enrichment of metabolism and transcriptional activity in monocytes and CD4-T cells
whereas both B cell and NK cells are enriched for integrin and IL2 signalling pathways indicating a
higher activity of specific cell types in Asians and Caucasians respectively.

These results suggest a cell-specific transcriptional signature expression in SLE patients of ethnically
different background.

F412. Exploring Post-translational Histone Modifications of Inmune Cells Using EpiTOF and
EpiAtlas

Laurynas Kalesinskas', Denis Dermadi?, Ananthakrishnan Ganesan3, Mai Dvorak?, Sarah Chang?,
Lawrence Bai2, Peggie Cheung?, Alex Kuo?, Michele Donato?, Paul Utz* and Purvesh Khatri2

"Stanford University, Naperville, IL, 2Stanford University, Stanford, CA, 3Stanford University, Palo Alto,
CA, #Stanford University School of Medicine, Stanford, CA

Post-translational modifications (PTMs) of histrones are a key regulator of many biological processes.
However, their role in the immune system has been largely unexplored, due to lack of data at single-cell
resolution. We recently described EpiTOF, a high-throughput, multiplexed, mass cytometry-based
method for measuring histone PTMs at a single-cell level. Here, we described EpiAtlas, the largest
database to date of 39 histone PTMs in >54 million cells across 28 immune cell types from 129 healthy
individuals profiled using EpiTOF. Using EpiAtlas, we identified epigenetically distinct subsets of
individual immune cell types. We also leveraged the large number of samples in EpiAtlas to identify
robust changes in histone PTMs over aging in specific immune cell types — finding that histone
modifications do not change in a continuous, linear fashion and have certain conserved patterns across
different modifications and cell types. We also identify age-matched, immune cell-specific healthy
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histone PTMs profiles that can be used as reference for epigenetic profile of healthy immune cells.
Finally, we demonstrate hitherto unprecedented opportunity presented by EpiAtlas by investigating
single-cell histone PTM profiles of hematopoietic progenitors, a rare cell type extremely difficult to
profile using ChIP-seq, and demonstrate the epigenetic changes progenitors exhibit throughout
differentiation. Using EpiAtlas, we are able to uncover biology at a single-cell level previously unknown.

F420. Waddington landscape of healthy human PBMCs at single cell resolution reveals global
cellular methylations at the crossroad of immune cell life span and memory

Denis Dermadi’, Laurynas Kalesinskas2, Michele Donato’, Ananthakrishnan Ganesan3, Peggie
Cheung', Alex Kuo', Mai Dvorak!, Sarah Chang', Paul Utz* and Purvesh Khatri’

'Stanford University, Stanford, CA, 2Stanford University, Naperville, IL, 3Stanford University, Palo Alto,
CA, #Stanford University School of Medicine, Stanford, CA

The histone language has been mostly studied in vitro or lower eukaryotes using direct mutagenesis of
sites of histone modifications. Similar experimental designs are more difficult to obtain in vivo and
higher eukaryotes, if not impossible in humans. Here we present the first single-cell resolution systems
biology study of complex and nuanced crosstalk between histone PTMs i.e. histone language. We
leveraged computational approaches and EpiTOF - a high-throughput mass cytometry technology that
easily profiles several millions of cells and up to 40 histone PTMs and histone variants. EpiTOF consists
of two panels, one mainly measuring selected histone methylations, and another selected histone
acetylations, phosphorylations, and ubiquitinations at a single-cell level. Both panels share phenotypic
cell surface markers for immune cells of human peripheral blood.

We profiled 27,841,803 peripheral blood mononuclear cells (PBMCs) for 37 histone PTMs at a single-
cell resolution across 5 independent cohorts consisting of 65 healthy individuals. The wealth of data at a
single-cell resolution presents a novel opportunity to test whether interactions between histone PTMs
constitute a regulatory network, which can potentially reveal novel PTMs interactions i.e. the histone
language.

Here we describe (1) a comprehensive epigenetic network of histone PTM interactions in human
PBMCs, (2) novel epigenetic associations between a decrease in global cellular methylations, immune
cell life span and memory, and (3) a framework to read the histone language through computational
modeling of differentiation of human monocytes in the blood.

TH2. Single cell transcriptomic analysis for a better understanding of human CD8+ regulatory T
cells

Céline Sérazin', Léa Flippe?, Dimitri Meistermann®, Séverine Bézie3, Cynthia Fourgeux3, Laurent
David? and Carole GUILLONNEAU?
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Strategies based on regulatory T cells (Tregs) are promising to prevent graft rejection. Our group has
shown that rat and human CD8*CD45RC!oW" Tregs display significant suppressive function. We have

also shown that cell therapy using human CD8*CD45RC!*W- Tregs was efficient to prevent graft
rejection and GVHD in humanized NSG mice models. However, the heterogeneity of the

CD8*CD45RC!oW- Tregs population is important from a phenotypic point of view, suggesting that either
a fraction of the population is tolerogenic, or the induction of tolerance is due to a combination of cells
forming an "immunological niche". To discriminate between these two hypotheses, we sorted

CD8*CD45RCW- Tregs from blood of healthy volunteers and sequenced their transcriptomes by single
cell RNA-seq methods. The cell transcriptomes analysis highlighted the heterogeneity inside the

population with the identification of 4 distinct clusters with a specific signature. We identified one cluster
of particular interest based on its immune and regulatory gene signature. However, other genes such as

TGFB were expressed by all clusters inside CD8*CD45RC!°- T cells. We then focused our analysis on
genes that encode for membrane proteins that have never been used for CD8" Tregs isolation yet such

as TNFR2 and ITGB1. We confirmed their expression at protein level by a subset of CD8*CD45RCloW-
T cells.

In conclusion, this project characterized the heterogeneity inside CD8*CD45RC!OW- T cells. It will help

us to better define a consensus phenotype for CD8* Tregs and will improve the use of human CD8*
Tregs as a cell therapy for treating transplanted patients.

TH18. The thymic hypoplasia in 22¢11.2 deletion syndrome (DiGeorge syndrome) results from
an inability of mesenchymal cells to support tissue expansion

Pratibha Bhalla', Pratibha Bhalla’, Austin Thompson', Christian Wysocki2, Igor Dozmorov! and M.
Teresa de la Morena3

TUT Southwestern Medical Center, Dallas, TX, 2Children's Health, Dallas and UT Southwestern Medical
Center, Dallas, TX, 3Seattle Childrens and the University of Washington, Seattle, WA

BACKGROUND. 22q11.2 deletion syndrome (22q11.2del) is the most common human chromosomal
disorder known (1/4000). 22q11.2del patients have congenital malformations that can include a thymic
hypoplasia, which leads to a T cell lymphopenia. The molecular cause of the thymic hypoplasia is
unknown, although it occurs among the stromal cell populations.

OBJECTIVE. To determine which stromal cell populations are causal to the thymic hypoplasia in
22q11.2del (DiGeorge) patients.

METHODS. Mouse models of 22q11.2del are used to analyse the specification and expansion of the
thymus during embryogenesis. Hypoplastic thymic lobes are isolated and characterized by flow
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cytometry and compared with normal tissues. The stromal cell populations and hematopoietic cells from
normal and hypoplastic embryonic thymic lobes are flow sorted, mixed in various combinations, and
used in reaggregate thymic organ cultures (RTOC). Single cell RNA-seq is used to identify transcripts
necessary for thymic tissue specification and expansion.

RESULTS. Flow cytometric analyses of normal and hypoplastic thymic lobes from €13 embryos
revealed similar percentages of mesenchymal, epithelial, and thymic progenitors. In RTOC, replacing
the 22q11.2del-derived mesenchymal cells with those from normal fetal thymuses restored tissue
expansion and thymopoiesis. 10X single cell RNA has revealed key transcripts necessary for thymic
tissue expansion.

CONCLUSION. The thymic hypoplasia resulting from 22q11.2del syndrome is caused by mesenchymal
cell defects. Importantly, replacing the 22q11.2del mesenchyme with those from normal thymuses
enables thymic tissue regeneration and expansion. This could yield new clinical strategies for correcting
the thymic hypoplasia in DiGeorge patients.

TH49. Integrative functional interrogation on a CDKN1B variant defining the mechanistic
underpinnings of target genes for lupus susceptibility

Swapan Nath
OMRF, Oklahoma City, OK

A recent genome-wide association study reported a significant genetic association between rs34330 (-
79CIT) of cyclin-dependent kinase inhibitor 1B (CDKN1B) gene and risk of systemic lupus
erythematosus (SLE) in Han Chinese population. However, its validity and functional mechanisms of
action to SLE susceptibility are not yet defined. Here, we performed an allelic association followed by a
meta-analysis using 11 independent cohorts (n=28,828), in-silico bioinformatics, and a series of
experimental validations to determine the functional consequence of rs34330. We first replicated the

genetic association with rs34330 (Pmeta=1.48 x 1020, OR=0.84). Following-up with bioinformatics and
eQTL analyses, we predicted the rs34330 is located in an active chromatin region that could regulate
promoter and/or enhancer activities of the target gene(s). Using luciferase, we observed significant
allele-specific promoter activity in HEK293 (kidney) and Jurkat (T-cells). Using ChIP-qPCR, we found
allele-specific bindings with three histone marks (H3K27Ac, H3K4Me3, and H3K4Me1) and two
transcription factors (Pol-Il and IRF-1). Next, we experimentally validated the long-range chromatin
interactions between rs34330 and target genes using chromosome conformation capture (3C) assay.
Finally, applying CRISPR-based genetic and epigenetic editing, we confirmed the regulatory role of this
region containing rs34330 for CDKN1B and nearby gene (APLOD1 and DDX47) expressions. Taken
together, we replicated genetic association between a potentially functional variant and SLE. The risk
allele (C) is likely to influence binding affinities with several histones and regulatory proteins (i.e., IRF1)
to regulate the allele-specific expressions of target genes (CDKN1B/APOLD1/DDX47). Hence, their
aberrations could be a potential mechanism for exacerbating lupus susceptibility through rs34330.

TH128. Immune cell promoter connectomes reveal lineage-specific gene regulatory
architectures and suggest mechanistic bases of genetic susceptibility to autoimmune disease

117



Chun Su', Laura Cook?, Prabhat Sharma?®, Elisabetta Manduchi4, Rajan Thomas?, Carole Le Coz3,
Parul Mehra3, Michelle Leonard®, Sumei Lu®, Kenyaita Hodge3, Lihua Shi®, James Pippin®, Matthew
Johnson3, Alessandra Chesi#, Kathleen E. Sullivan®, Neil Romberg®, Megan K Levings®, Struan Grant*
and Andrew Wells’

'Division of Human Genetics, Children’s Hospital of Philadelphia, Philadelphia, Philadelphia, PA, 2BC
Children’s Hospital Research Institute, VANCOUVER, BC, Canada, 3The Children's Hospital of
Philadelphia, Philadelphia, PA, 4University of Pennsylvania, Philadelphia, PA, °Division of Immunology
and Allergy, The Children’s Hospital of Philadelphia, Philadelphia, Philadelphia, PA, SUniversity of

British Columbia / BC Children's Hospital Research Institute, Vancouver, BC, Canada, "UNIVERSITY
OF PENNSYLVANIA, Philadelphia, PA

Genome-wide association studies (GWAS) have identified hundreds of loci associated with
susceptibility to autoimmune disease, but the causal variants, the genes involved, and the tissues
impacted are unclear. We present a systematic analysis of the expression and physical connection of
genes to autoimmune disease variants in multiple human cell types (monocytes, germinal center B
cells, follicular helper T cells, Th1 cells, Th2 cells, Th17 cells, and Treg) using high-resolution,
promoter-focused Capture-C coupled with ATAC-seq and RNA-seq. We identified lineage-specific cis-
regulatory architectures across >20,000 genes in each cell type, revealing the structural basis of cell-
specific control on gene transcription. The resulting disease-associated ‘variant-to-gene’ maps
connected 1850 variants at over 50% of autoimmune GWAS loci to 2,590 putative effector genes
enriched for functional categories such as interferon signaling and T helper differentiation.
Approximately half of the target genes implicated by these spatial gene regulatory maps are specific to
a single disease, such as DDX6 for celiac and STATG6 for psoriasis. The other half (ATG16L1, REL,
IKZF3) were shared by multiple autoimmune diseases. Interestingly, open chromatin regions harboring
a single disease variant were commonly found connected to different genes in different cell types
(e.g., T1D proxies at ‘GSDMB’ contact LRRC3C, IKZF3 and ERBB1 in all lymphocytes, while
connecting specifically to THRA in TFH), suggesting various mechanisms by which the impact of
genetic variation is compounded and diversified across multiple tissues and gene regulatory networks.
These 3D disease-associated gene regulatory architectures provide a rich resource for understanding
the genetic basis of autoimmune disease susceptibility.

TH330. Detection of Inmunosenescent T Cell Gene Signature in Alzheimer’s Disease Subjects

Dallin Dressman', Vilas Menon?, Yiyi Ma?, Philip de Jager?, Elizabeth Bradshaw? and Wassim
Elyaman?

"Columbia University, 2Columbia University, New York, NY

Aging is the main risk factor for Alzheimer's disease (AD) that exerts profound impacts on the immune
system. The role of T cells in AD and how it relates to neuroinflammation is not clear. Using RNA
sequences of four CD3+ T cell subsets (naive and memory CD4+ and CD8+ T cells) from the blood of
AD and control age- and sex-matched subjects (n=100) of the Rush Memory and Aging Project (MAP),
we built a molecular network using modules of coexpressed genes and then related these modules to
AD and its neuropathologic and cognitive endophenotypes. We identified sets of immunosenescent
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genes in CD4+ and CD8+ T cells that are associated with clinical AD, neurofibrillary tangles or cognitive
decline. Interestingly, module 1 is enriched for the gene network associated with IL-10 signaling in
CD4+ T cells, whereas module 3 is associated with cytotoxic effector genes, including granzymes A, H
and K, in CD8+ T cells. Next, we assessed post-mortem brains of AD and control individuals (no
neurological disease) using immunohistochemistry to examine the expression of CD3 and amyloid
deposition. We found numerous extravascular CD3+ T cells in the perivascular space of blood vessels
with cerebral amyloid angiopathy in the hippocampi of AD brains, but not in control subjects. Our study
provides a direct link between adaptive immune T cells and AD pathology. Ongoing studies are focused
on dissecting the role of the AD-associated T cell senescent molecules in vivo using animal models of
AD.

TH439. Coronin1A heterozygosity and compound heterozygosity of pathogenic ZAP70
mutations in a young child with severe combined immunodeficiency

Susanna Felsenstein', cathryn benson?, benjamin Shillitoe?, julia Baptista®, beatriz larru®, Eleri
Williams® and Nina Schobi'

"Alder Hey Children's Hospital, Liverpool, England, United Kingdom, 2Great northern CHildren's
Hospital, Newcastle-upon-Tyne, England, United Kingdom, 3Royal Manchester Infirmary, Manchester,

England, United Kingdom, “Alder hey Children's Hospital, Liverpool, England, United Kingdom, ®Great
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We report a male term infant, first-born to non-consanguineous parents of British ancestry who
presented at two months of age with respiratory failure, profound failure to thrive, chronic Rotavirus
shedding (presumed vaccine strain) and severe eczema. There was no family history of immune
deficiency. The baby was found to be cachectic, with extensive rash, sparse hair, generalised
lymphadenopathy and soft dysmorphic facial features, and required mechanical ventilatory and
intensive level care support.

Complete blood count was unremarkable but on subset analysis, CD8+ T cells were almost absent
(CD3 3113/ul, CD4 2899/ul, CD8 100/ul, CD19 1609/ul, NK 205). Thymic shadow was present, and an
extensive workup for infections including opportunistic pathogens negative. Initial microarray analysis
showed heterozygosity for a 0.9Mb 16p11.2 deletion involving CORO1A, with maternal inheritance.
Homozygosity of this defect has been linked with autosomal recessive immunodeficiency, resulting in a
rare form of severe combined immunodeficiency. Panelled exome sequencing of 350 immunodeficiency
genes confirmed heterozygosity for CORO1A microdeletion, but identified additional compound
heterozygosity of pathogenic ZAP70 mutations. Following conditioning with Alemtuzumab, Treosulfan
and Fludarabine, the child received a 10/10 matched, peripheral blood stem cell transplantation, aged 6
months. At six weeks post-transplant he displays 100% donor chimerism, without signs of graft versus
host disease.

This is an instructive case, illustrating compound heterozygosity of ZAP70, including a previously not
described pathogenic polymorphism, in combination with heterozygosity for a CORO1A microdeletion.
Hypomorphic CORO1A mutations have been identified in patients with a multitude of immunologic
abnormalities, and may have impacted the presenting phenotype.
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Human B cells and Antibodies

F13. Human adipose tissue-derived antibodies have “anti-self’ specificity and an unusual
mechanism of stimulation

Bonnie Blomberg', Daniela Frasca?, Alain Diaz®, Maria Romero?, Denisse Garcia®, Diya Jayram® and
Seth Thallerb
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Our laboratory has previously shown that human obese adipose tissue (AT) secretes adipocyte-specific
IgG antibodies without any exogenous stimulation. The ongoing process of cell death in the obese AT
likely leads to release of “self’ antigens able to induce chronic stimulation of B cells. Here we confirm
and extend our initial observation on a different cohort of individuals and also show that the plasma of
obese individuals is enriched in IgG antibodies with specificities for adipocyte-derived antigens.
Adipocyte-specific IgG secreted by obese AT are significantly correlated with those present in plasma.

Using immunoprecipitation and mass spectrometry, we have identified these antigenic specificities. The
antigens are almost exclusively intracellular or cell-associated, usually not classical “self’ antigens, but
are released by cells dying in the AT.

These antigens will be used in protein arrays to screen plasma from obese individuals and also those
with autoimmune diseases. Our preliminary evidence shows that the plasma of Rheumatoid Arthritis
patients is enriched in adipocyte-specific IgG antibodies

Finally, we show for the first time that not only macrophages but also adipocytes in the obese AT are
efficient antigen-presenting cells and stimulate the secretion of IgG autoimmune antibodies. They do so
because they express the antigen-presenting molecules CD1d and, to a lesser extent, MHC class Il, as
well as the co-stimulatory molecule CD86. These results may lead to the development of novel
therapeutic strategies to control autoimmunity.

F145. Serum IgG Profiling Healthy 1- and 2- Year Old Toddlers Reveals some with Clinically
Informative Reactivities to Pathogens and Autoantigens

Patricia Pichilingue-Reto', Prithvi Raj', Quan-Zhen Li', Igor Dozmorov!, Nancy Kelly2, M. Teresa de
la Morena3 and Pratibha Bhalla'

TUT Southwestern Medical Center, Dallas, TX, 2Children's Health Dallas and UT Southwestern Medical
Center, Dallas, TX, 3Seattle Childrens and the University of Washington, Seattle, WA
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BACKGROUND. The antibody repertoire in an infant/toddler develops in response to the microbiome,
infections, environmental exposures, and vaccinations. Monitoring the specificity of these antibody
responses in normal toddlers will provide indicators of disease susceptibility.

OBJECTIVE. To determine whether profiling of the serum antibody specificities in healthy toddlers
provides key insights into the formation of immune response to pathogens and autoantigens.

METHODS. The serum IgG and IgM antibody reactivity patterns in healthy toddlers against infectious
agents, autoantigens and vaccine antigens was done with an antigen array. Repeat profiling was
performed at year 2 to reveal longitudinal changes in the IgG and IgM responses. Clinical information,
DNA sequence polymorphisms, and selected cytokine assays were used to establish an odds ratio for
immune disease potential among the cohort.

RESULTS. Healthy toddlers were clustered into low, moderate, and high Ig responder groups. The high
responder group had elevated IgG reactions to selected pathogens and autoantigens. This group (17%
of cohort) had high odds ratios with maternal diabetes, age, and a family history of asthma. All toddlers
developed strong antibody responses to Measles-Mumps-Rubella vaccines (MMR), but more variation
was noted towards other vaccines. The high responder group had DNA polymorphisms linked to
enhanced immune responses that correlated with elevated cytokine levels as well as eczema and
asthma.

CONCLUSION. A subset of normal “healthy” toddlers has a high potential for immune system
abnormalities and autoimmunity based on higher serum antibody responses to pathogens and
autoantigens, genetic polymorphisms, and elevated cytokine responses.

F256. Quantitative Assessment of NFKkB Transcription Factor Activity in Health and Disease
Terrence Hunter
King's College London, London, England, United Kingdom

Common Variable Immunodeficiency (CVID) is the commonest cause of primary immunodeficiency in
adults. Many cases are due to single immune gene defects. Nuclear factor kappa B (NFkB) is an
important signalling pathway in immune processes. It comprises canonical and non-canonical
components. Single gene defects in the NFkB pathway are described in a number of CVID patients, all
of whom have functional abnormalities in mature B cells. How genetic defects in this pathway affect the
function of B cells is not well defined. We have a developed a robust method to accurately quantify
small differences in the functional activity of the NFkB pathway. We show quantitatively that the function
of the NFkB response (canonical and non — canonical) is significantly lower in our cohort of CVID
patients compared to healthy controls. This proved to be the same whether or not the patients had a
monogenic defect in the NFkB pathway itself.

F295. Bregs induce reduced IFN-y production upon mycobacterial challenge: implications for
cord blood transplantation
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Objectives: Umbilical cord blood (UCB) is considered a safe source for stem cell transplantation.
Nevertheless, infection is a major concern. IFN-y is pivotal in anti-mycobacterial defense, and Breg
cells, which are increased in UCB, seem to inhibit IFN-y production by T cells. We aimed at evaluating
anti-mycobacterial responses in UCB compared to adult peripheral blood, and the role of Breg in anti-
mycobacterial immunity. Methods: APB mononuclear cells (APBMCs) were stimulated with BCG or
PMA-lonomycin in the presence or absence of Breg and/or Treg cells after cell sorting; cytokine
production was evaluated by flow cytometry (IFN-y, TNF-q, IL-10) or Luminex (IFN-y, TNF-a, IL-10, IL-
6, IL-1B, IL-1RA, IP-10, IL-12p70). Breg cell frequency and anti-mycobacterial responses after whole
blood stimulation with BCG (cytokine production and activation markers’ expression) were compared
between UCB (n=16) and APB (n=17). Results: Breg cell presence in APBMCs culture with BCG led to
a diminished IFN-y production by T cells (p=0.01) and a reduction in overall production of IFN-y
(p=0.003). When comparing UCB and APB responses to BCG, UCB showed decreased CD71
activation marker’s expression (p=0.002), and IFN-y (p< 0.001) and IP-10 (p< 0.001) production. IFN-y
and IP-10 stimulation ratio inversely correlated with Breg cell frequency (p=0.004, r=-0.5; p=0.001, r=-
0.65, respectively). Conclusion: We have shown a reduction of anti-mycobacterial responses by Breg
cells. Given the increased numbers of Breg cells in UCB, the benefit of this source of progenitors for
transplantation by increasing tolerance, may also lead to increased susceptibility to intramacrophagic
infections.
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F340. Natural Acquisition of Antibody Immunity in Infants at High Risk of Severe Respiratory
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Transplacentally transferred antibodies confer protection against respiratory syncytial virus (RSV).
These defenses are limited in preterm infants and little is known about the development of natural
immunity against this virus in their first year of life. To address this question, we performed systems
serology on blood samples from 37 infants at high-risk of severe RSV at the time of discharge home
after birth (“preseason”) and after the 2018-19 winter season (“postseason”). These subjects were born
premature, had chronic lung or congenital heart diseases or other comorbidities. Preseason RSV
neutralizing antibody titers correlated with gestational age and postnatal age (spearman rho; p value:
0.74; 0.0002 and -0.64; 0.00005 respectively), consistent with antibodies largely coming from the
mother at this stage. Concomitantly, RSV-specific IgG1 largely waned within 20 weeks post-birth.
However, this decline was contrasted by an increase in Fcy receptor binding, antibody-dependent
phagocytosis (median fold-change for FcyRIIA binding: 1.7-77.9 for various RSV antigens) and RSV-
specific IgM levels (p< 0.05 for 3 of the 4 antigens tested) suggesting functional maturation of humoral
responses. In contrast, influenza-specific FcyR binding and phagocytosis did not significantly increase
and continued to be correlated with IgG titers throughout the winter season. These data suggest that
natural acquisition of antibody immunity against RSV, likely due a subclinical exposure to the virus, is
common in infants at high-risk of severe infections, whereas the same is not true for influenza.
Understanding the impaction of these findings on clinical outcomes can help develop
prevention/vaccination programs against common respiratory infections during infancy.

F356. Deviated B cell receptor repertoire associated with infection-related episodes at onset in
Myalgic encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS)

Wakiro Sato!, Hirohiko Ono?, Keiko Amano?®, Isu Shin* and Takashi Yamamura?
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Myalgic Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS) is a chronic, intractable disorder,
characterized by post-exertional malaise, sleep disorders, cognitive impairment, autonomic
dysfunctions, etc. The onset is often sudden following infection-related episodes. Outbreaks, including
the one after SARS-CoV, is documented. A risk of outbreak following COVID-19 infection is debated.
Recent findings have indicated the involvement of neuroinflammation with immune abnormalities in
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ME/CFS. ME/CFS patients referred to our hospital (n=106) and age and sex-matched healthy controls
(n=25) were enrolled. By flow cytometry, we found an increase of plasmablast in a subset of patients
(18%). By applying unbiased next generation sequencing technology, we discovered that several
immunoglobulin heavy chain variable region (IGHV) gene family usages were significantly (p< 0.05)
abundant in ME/CFS patients (n=37) as compared with HC (n=23). The main results were replicated in
an independent cohort (n=45). In addition, we confirmed a significantly increased frequency of anti-b
adrenergic receptor antibody-positive ME/CFS patients as shown by a German group (Loebel et al.
Brain, Behavior and Immunity, 2016). Finally, we found that, among the upregulated IGHV, IGHV3-
30/3-30-3 is notable in that 1) more frequent in patients with infection-related episodes at onset, 2) more
frequent in patients with short disease duration, 3) correlates with IFN response gene expression in
plasmablasts of patients, and 4) more frequent in anti-adrenergic b1/b2 receptor antibody-positive
patients. To conclude, BCR repertoire analysis could be developed as a diagnostic biomarker of
ME/CFS. It could predict the efficacy of B cell-targeted therapy, which was shown to be effective in a
subgroup of patients.

F454. Diversion or double-edged sword? Antibody cross-reactivity in HIV/HCV co-infection
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Investigating the human antibody response to HIV and HCV has led to significant advances towards
preventative therapeutics and vaccines against these highly mutable pathogens. Despite the high
prevalence of HIV/HCV co-infection, little is known about antibody responses in this context. To address
this deficit, we investigated the effect of chronic co-infection with HIV and HCV on the development of
virus-specific humoral responses, hypothesizing that chronic HIV/HCV co-infection leads to the
development of HIV and HCV cross-reactive antibodies. To investigate this, we used LIBRA-seq
(Linking B cell Receptor to Antigen specificity by Sequencing), a technology recently developed in our
laboratory that uses DNA-barcoded antigens to map B cell specificity through single-cell next-
generation sequencing. We investigated class-switched B cells that recognize viral envelope
glycoproteins (HIV Env gp160, HCV E1E2) from a chronically HIV/HCV co-infected donor ~3.59 years
post HIV infection (ypi) and identified multiple HIV/HCV cross-reactive B cells. We mapped their
specificity to a non-neutralizing epitope on HIV gp41 and a neutralizing epitope on HCV E2
corresponding to antigenic region 5 (AR5) by PDB structural alignment, competition ELISA, overlapping
peptide ELISA, and in vitro neutralization assay. Importantly, isolated cross-reactive antibodies show
extraordinary HCV neutralization breadth, neutralizing 19/19 viruses tested. Additional characterization
revealed that HIV/HCV cross-reactive antibodies develop from an HCV-specific lineage that is hijacked
after HIV infection, and subsequent somatic hypermutation leads to increased affinity for HIV. This
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study is the first to directly demonstrates that antibodies raised against one pathogen can enter the
immune response against a different, genetically unrelated pathogen.

F455. Pathogenic monovalent IgG4 autoantibody development in myasthenia gravis requires
affinity maturation

Miriam Fichtner', Casey Vieni2, Rachel Redler?, Ljuvica Kolich?, Ruoyi Jiang", Kazushiro Takata®,
Panos Stathopoulos!, Pablo Suarez3, Richard Nowak', Steven Burden2, Damian Ekiert* and Kevin
O'Connor’

"Yale School of Medicine, New Haven, CT, 2New York University School of Medicine, New York, NY,

3Yale University School of Medicine, New haven, CT, “New York University School of Medicine, New
York, CT

Pathogenic IgG4 autoantibodies in autoimmune myasthenia gravis (MG) are functionally monovalent as
a result of Fab-arm exchange. The development of these unique autoantibodies is not well understood.
We examined MG patient-derived monoclonal autoantibodies (mAbs), their corresponding germline-
encoded unmutated common ancestors (UCA) and monovalent antigen-binding fragments (Fabs) to
investigate how antigen-driven affinity maturation contributes to both binding and immunopathology.
Mature mAbs, their UCA counterparts and mature monovalent Fabs bound to the autoantigen and
demonstrated pathogenic capacity. However, monovalent UCA Fabs still bound the autoantigen but did
not have measurable pathogenic capacity. The mature Fabs were characterized by very high affinity
(sub-nanomolar) driven by a rapid on-rate and slow off-rate. The affinity of the UCA Fabs was
approximately 100-fold less than that of the mature Fabs. Crystal structures of two Fabs shed light on
how mutations acquired during affinity maturation may contribute to increased MuSK binding affinity.
The effect of the autoantibodies on the low-density lipoprotein receptor-related protein 4 (LRP4)/MuSK
interaction — which is necessary for acetylcholine receptor signaling — was investigated to further define
the pathogenic mechanisms. These collective findings indicate that the autoantigen drives autoimmunity
in MuSK MG through the accumulation of somatic mutations such that monovalent IgG4 Fab-arm
exchanged autoantibodies reach a high affinity threshold required for pathogenic capacity.

Immune monitoring

F206. Extensive Profiling of Human Cytomegalovirus-Specific T Cell Phenotypes Prior to Lung
Transplantation to Predict Post-Transplant Risk of Rejection

Sheena Gupta', David Lewis2, Jorge Goronzy?2, Tyson Holmes2, Sharon Chen? and Holden Terry
Maecker3

'Stanford, Sunnyvale, CA, 2Stanford, Stanford, CA, 3Stanford University School of Medicine, Palo Alto,
CA
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After transplantation, cytomegalovirus (CMV) can reactivate and cause infection and disease in CMV
seropositive solid organ transplant recipients. CMV is also a risk factor for graft rejection. We sought to
test whether features of the pre-transplant CMV-specific T cell response could predict risk of post-
transplant allograft rejection. Using a highly multiparametric, 37-marker, mass cytometry (CyTOF)
panel, we have analyzed the pre-transplant T cell responses in peripheral blood mononuclear cells of
24 lung transplant recipients and 41 healthy controls, to a pool of overlapping peptides from four
immediate early antigens as well as a pool of overlapping peptides from four late antigens. We used a
denoised ragged pruning algorithm for bias-mitigating clustering of CMV-responsive CD4+ and CD8+ T
cells. From these clusters, we are testing for CD4+ and CD8+ T cell phenotypes with significant
predictive value for cumulative rejection risk. Such analyses allow us to assess if certain phenotypes of
the pre-transplant CMV-specific T cell response could identify patients at high vs. low risk of post-
transplant rejection, leading to a more targeted post-transplant intervention.

F231. Assessment of TCR signal strength of antigen-specific memory CD8 T cells in human
blood

Hanchih Wu' and Hideki Ueno?

TIcahn School of Medicine at Mount Sinai, Hoboken, NJ, 2lcahn School of Medlicine at Mount Sinai,
New York, NY

Assessment of the quality and the breadth of antigen (Ag)-specific memory T cells in human samples is
of paramount importance to elucidate the pathogenesis and to develop new treatments in various
diseases. TCR signal strength, mainly controlled by TCR affinity, affects many fundamental aspects of

T cell biology, however no current assays for detection of Ag-specific CD8*T cells can assess their TCR
signal strength in human samples. Here we provide evidence that interferon regulatory factor 4 (IRF4),
a transcription factor rapidly upregulated in correlation with TCR signal strength, permits the

assessment of the TCR signal strength of Ag-specific CD8*T cells in human PBMCs. Co-expression of
IRF4 and CD137 sensitively detected peptide-specific CD8*T cells with extremely low background in

PBMCs stimulated for 18 h with MHC class | peptides. Our assay revealed that human memory CD8*T
cells with high-affinity TCR display an intrinsic property to express highly CD25. Furthermore, HIV-

specific CD8*T cells in chronic HIV*subjects were found to display primarily low-affinity TCR with low

CD25 expression capacity. Impairment in the functions of HIV-specific CD8*T cells might beassociated
with their suboptimal TCR signals as well as impaired responsiveness to IL-2.

F243. Development of a 20-color flow cytometric assay to identify AML patient abnormal blasts
and quantify levels of surface and nuclear protein biomarkers

Hyun-Jeong Ra', Tejaswini Hardas', Andrew Nguyen', Janet Jin2, Catherine Tribouley' and James
Sheridan'

"AbbVie Biotherapeutics, Redwood City, CA, 2AbbVie Biotherapeutics, South San Francisco, CA
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Acute myeloid leukemia (AML) occurs when myeloid stem cells become immature myeloblasts in bone
marrow and is the most common acute form of leukemia (~20,000 cases/year) in the United States. In
2009, the EuroFlow consortium developed a standardized 7 staining tube, flow cytometry (FACS) panel
to classify French-American-British (FAB) AML subtypes based on 8-color capable clinical FACS
equipment commonly available at that time. Recent developments in FACS instrumentation and
fluorochrome chemistries now allow detection of >30 fluorescent markers from a single specimen
staining. We are developing and evaluating the performance of a 20-color, 2 staining-tube, FACS
assay capable of identifying and quantifying AML patient abnormal blasts present in bone marrow
aspirate of AML patients, while simultaneously quantifying levels of either one surface associated or
one nuclear associated protein biomarker, using phycoerythrin and allophycocyanin conjugated
antibodies in combination with quantitative bead standards. We have used frozen aliquots of bone
marrow mononuclear cells (BM-MNCs) from all FAB (M0-M7) AML subtypes to identify abnormal blasts
from normal immune cells, and we have evaluated the use of a rapid freezing matrix, SmartTube™. If
these studies determine the AML specific biomarker assays are sufficiently robust, this approach would
enable easy adoption in the clinical and clinical development setting, and facilitate sample
processing/analysis at clinical FACS laboratories trained in AML phenotyping and possessing
appropriate FACS equipment.

F244. An Optimized, Automated Workflow for Single-Cell T Cell Receptor Sequencing
(scTCRseq)

Neha Gupta', Akshaya Krishnan?, Peter Acs3, Sundari Suresh?, Huang Huang*, Gerlinde Obermoser®
and Holden Terry Maecker®

'ITI, Stanford University , Palo Alto, CA, 2HIMC, Palo Alto, CA, SHIMC, Stanford, CA, 4Stanford

University, Palo Alto, CA, ®Institute for Immunity, Transplantation and Infection, Stanford, CA, 8Stanford
University School of Medicine, Palo Alto, CA

T cell receptor (TCR) is a heterodimeric surface protein consisting of alpha-beta or gamma-delta
chains. The somatic VDJ recombination in the complementarity determining regions (CDR) of these

chains results in specific antigen recognition by T cells. This generates more than 1018 possible
combinations. This dynamic clonal expansion of T cells after antigen recognition unfolds the unique
story of every disease an individual encounters.

Single cell TCR sequencing (scTCR) is used to identify TCR clonotypes, T cell diversity along with
targeted gene expression profiles at different stages of a disease. Our lab has optimized a high
throughput workflow for scTCR sequencing using automated workstations to systematically study
antigen specific T cells. This workflow includes sorting of CD69+CD154+ T cells after a short-term
stimulation with a specific antigen into 96 well barcoded plates. Liquid handlers are used to process 4-6
plates simultaneously for library preparation. To increase assay sensitivity, alpha, beta and phenotypic
gene amplification is performed separately - includes three rounds of nested PCR amplification along
with custom barcoding. Individual libraries are sequenced together using lllumina NGS platform and the
data generated is parsed using a custom, in-house pipeline towards analysis. Data from the pipeline is
uploaded to our web-based application for quality control, visualization, data management and sharing
from our dedicated database. The analysis can be summarized in heat maps or dendrograms to show
clonal relationships.
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This optimized, automated high-throughput workflow has consistently increased data quality, reduced
cost and improved turn-around time for processing large number of samples.

F261. Ribonuclease 7 Level Amongs Pregnant Women With Urinary Tract Infection Attending
Tertiary Healthcare Center in Nigeria

Seto Aladenika’, sylvia OZOBIEKWE?Z, iniekong udoh? and ngozi Onyemelukwe?

"University of Nigeria, Enugu, Enugu, Nigeria, 2Department of Medical Laboratory Science, Faculty of
Health Sciences.University of Nigeria, Enugu Campus. Nigeria, Enugu, Enugu, Nigeria

Ribonuclease 7 (RNase 7) is a peptide secreted by intercalated cells of the kidney, it is a potent broad-
spectrum antimicrobial agent that can wading off uropathogenic organisms This study was carried out
to determine the RNase 7 level among pregnant women with urinary tract infection(UTI) attending
antenatal care at tertiary healthcare facility in Nigeria. Mid-stream urine, 150 samples, was collected
and cultured for the presence of bacterial pathogens, using >105 colony forming unit as significant level
of bacteriuria. 100 samples (40 from those with significant bacteriuria and 60 from non-significant
bacteriuria) were randomly selected from this for RNase 7 analysis. Urinary secretion of RNase7 was
not statistically significant when compared those with significant bacteriuria and non-bacteriuria (p
>0.05). Gestation age and age the pregnant women do not affects RNase 7 urine secretion. There was
an association between bacterial infection and pus cells (p=0.001). Parity do not affect UTI (p >0.05)
however secretion of RNase 7 were statistically significant at third and fifth parity (p< 0.05). Bacterial
isolates include: Escherichia coli 17(42%), Staphylococcus aureus 10(25%), Staphylococcus
saprophyticus 6(15%), Proteus spp 4(10%) and Pseudomonas aeruginosa 3(7.5%). Significant
association were obtained between type of bacteria and urine secretion of RNase 7(p< 0.05), RNase 7
secretion were higher among women with Pseudomonas aeruginosa while Staphylococcus
saprophyticus showed the least secretion. Secretion of RNase 7 during UTI among pregnant women
was low when compared with those women without infection, thus there is possibility of other factors
affecting the secretion hence predisposing pregnant women to UTI.

F301. Simultaneous identification of autoantigens and infectious exposures using randomized
peptide display libraries

Winston Haynes, Kathy Kamath, Patrick Daugherty and John Shon

Serimmune, Goleta, CA

Autoimmunity is driven by a complex mixture of genetic predisposition and immune exposures that can
lead to the emergence of diverse autoantibodies in patients. While the breadth of genetic involvement in
autoimmune disease has been thoroughly studied, immune responses have not been well-
characterized with high-throughput tools. Targeted tests for particular autoantigens or infections might
be easily run, but identifying autoantigens at a proteome scale (protein and peptide arrays) or assaying
many infections (running many tests) is time consuming and expensive. We leverage Serum Epitope
Repertoire Analysis (SERA) [an assay based on a random bacterial display peptide library coupled with
NGS] and Protein-based Immunome Wide Analysis Study (PIWAS) [a computational tool for the
identification of proteome-based signals] to monitor immune status of patients with autoimmune
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diseases. We identify both established and novel autoantigens in populations of patients with
autoimmune diseases, including systemic lupus erythematosus, Sjogren’s syndrome, and myasthenia
gravis. We provide peptide-level resolution for each antigen, enabling the identification of dominant
epitopes. In one of these PIWAS analyses, we compare 60 SLE samples to 1,157 apparently healthy
controls and identify strong signals against Smith family members with conserved peptide epitopes. We
confirm this protein and peptide signal using a cohort of 34 predicate anti-Smith patients.
Simultaneously, our set of 30+ immunogenic exposure panels for various viral, bacterial, fungal, and
parasitic diseases provides insight into exposures that might be associated with the onset of
autoimmunity. By leveraging randomized peptide libraries, we identify autoantigens and describe
infection history using a single assay.

F303. Expansion of a 30-Marker Standardized Inmune Monitoring Assay for CyTOF to Enable
Identification of MDSC and Checkpoint Markers

Clare Rogers', Stephen K.H. Li2, Shariq Mujib2, Michael Cohen?, Huihui Yao?, Daniel Majonis? and
Christina Loh?

"Fluidigm, Plymouth, M, 2Fluidigm Canada Inc., Markham, ON, Canada

Mass cytometry, which utilizes CyTOF® technology, is a single-cell analysis platform that uses metal-
tagged antibodies. CyTOF can resolve more than 50 parameters in a single panel without the need for
signal compensation or deconvolution, making it an ideal solution for fast, routine enumeration of

immune cells. The Maxpar® Direct™ Immune Profiling Assay™ is an optimized 30-marker panel
contained in a dry single-tube format for human whole blood or PBMC staining, and samples are
acquired on the Helios™ mass cytometer. Maxpar Pathsetter™ is an automated software that reports
cell counts, percentage calculations, and staining intensity for 37 immune cell populations identified by
the assay. The panel can be tailored by adding markers to open channels, and the Maxpar Pathsetter
model can then be customized to measure expression markers on existing classified populations or
identify additional immune cell subsets.

We present data where the Maxpar Direct Immune Profiling Assay serves as a core
immunophenotyping panel and additional markers are added to create a nearly 50-marker panel. The
added markers are used to identify MSDC, further classify existing cell populations, and measure
immuno-oncology-related markers including OX40, Tim-3, Fas, PD-1, PD-L1, ICOS, and TIGIT. We
demonstrate how the Maxpar Pathsetter model is modified to incorporate the added markers.

The ability to expand the Maxpar Direct Immune Profiling Assay and customize the Maxpar Pathsetter
software model shows the power and flexibility of the system to enable fast yet customized deep
immune profiling.

F358. Impact of a new ALC-based dose of Thymoglobulin® (ATG) on the early immune
reconstitution after aphaplo-HSCT in pediatric patients with hematological malignancies.
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Giulia Barbarito!, David Shyr2, Gopin Saini3, Linda Opizzi', Y.Lucy Liu', Rachana Patil*, Jaap-Jan
Boelens® and Alice Bertaina®

TStanford School of Medicine, Stanford, CA, 2Stanford School of Medicine, Palo Alto, CA, 3SCGT-CTO,
Stanford University, Palo Alto, CA, 4Stanford University Dept. of Pediatrics, Stanford, CA, ®*Memorial
Sloan Kettering Cancer Center, New york, NY, 6Stanford, Stanford, CA

Anti-thymocyte globulin (ATG) is used before af T-cell/CD19 B-cell depleted haploidentical allogeneic
hematopoietic stem cell transplantation (aBhaplo-HSCT) to prevent graft rejection and graft-versus-host
disease. We compared two different ATG doses in 27 pediatric patients with hematological
malignancies undergoing ahaplo-HSCT. In Cohort 1 patients received a fixed dose of 3.75 mg/Kg,
while in Cohort 2 they received a dose calculated using a novel algorithm based on absolute

lymphocyte count (ALC) and body weight. We defined CD4 immune reconstitution (IR) as CD3*CD4* T
cells > 50 cells/ul twice within 100 days after HSCT. Overall, 70% of patients achieved CD4 IR: 85.7%
in Cohort 1 and 54 % in Cohort 2. However, the ALC-based regimen resulted in the more pronounced
reduction of donor-derived memory T cells. In Cohort 2, aff T cells were significantly lower at Day 30
and Day 90 (P=0.0003). At Day 90, CD4 and CD8 were significantly depressed (P=0.01 and P=0.056,
respectively). In both subpopulations, the memory compartment was the most reduced. Our results
suggest that the selective depletion of the memory compartment in CD4/CD8 is due to a priming effect
of ATG on the few a3 T cells residual in the graft, whereas the equivalent reconstitution of naive T cells
in both Cohorts is likely because of no impact of ATG on the thymus-dependent IR. In vivo studies of
Thymoglobulin® pharmacokinetics in aphaplo-HSCT recipients and a comparison with the use of
Grafalon® are required to shed more light on this crucial topic.

TH6. Data Integration and Comparative Analytics using the Extended Polydimensional
Immunome Characterization (EPIC) platform

Salvatore Albani', Joo Guan Yeo?, Martin Wasser2, Pavanish Kumar', Su Li Poh2, Fauziah Ally?,
Thaschawee Arkachaisri®, Amanda Jin Mei Lim2, Jing Yao Leong?, Anis Larbi*, Tze Pin Ng®, Liyun
Lai2, Kee Thai Yeo®, Elene Seck Choon Lee?, Camillus Chua?, Bhairav Paleja?, Angela Yun June Tan?®,
Shu Ying Lee® and Florent Ginhoux’

"Translational Immunology Institute, Singhealth/Duke-NUS Academic Medical Centre, Singapore,
Singapore, 2Translational Inmunology Institute, Singhealth/Duke-NUS Academic Medical Centre,
Singapore, N/A, Singapore, SKK Women's and Children's Hospital, Singapore, N/A, Singapore,
4Singapore Immunology Network (SIgN), Agency for Science, Technology and Research (A*STAR),
Singapore, N/A, Singapore, ®National University of Singapore, Singapore, N/A, Singapore, SKK
Women’s and Children’s Hospital, Singapore, N/A, Singapore, ’Singapore Immunology Network (SIgN),
A*STAR, Singapore, N/A, Singapore

The lack of a cogent approach for cross-datasets comparison and harmonization to capitalize on the
growing mass cytometry data in online repositories for mining is a critical unmet need. Unlocking this
capability will catalyze scientific discovery by increasing sample size to achieve greater statistical power
for more meaningful analysis.
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We interrogated >200 healthy peripheral blood mononuclear cell samples (cord blood to 95 years old)
with 2 mass cytometry panels encompassing 63 phenotypic and functional markers. Quality control and
batch normalization was done to create a standardized, high-dimensional Immunome database for
comparison using a web-enabled, R-shiny EPIC platform.

We downloaded healthy data (18 to 90 years old, n=98) from 2 Immport studies (SDY113, SDY420) for
uploading to EPIC where automated downsampling, normalizing and FlowSOM (Flow analysis with self-
organizing maps) clustering with the database to 20 clusters (k) using 6 common markers (CD3, CD4,
CD8, CD14, CD19, CD56) were done. Overlap with comparable ages in EPIC was observed on
correspondence analysis (CA) plot where proximity denotes similarity in immune compositions. CA plot
of SDY113 (n=58) with diverse racial groups and EPIC (k=30, 8 markers with addition: CD27, IgD)
shows similarity of Asians with EPIC.

We verified the unsupervised frequencies (8 defined subsets) and correlated them with bi-variate gated
frequencies (Pearson’s correlation coefficient: 0.8056 to 0.9921, p< 0.0001). We have successfully
harmonized disparate datasets after comparability assessment using the EPIC platform. Greater
experimental standardization and markers overlap will enhance datasets merging for re-discovery.

TH7. Extended Polydimensional Inmunome Characterization (EPIC) Platform as a Tool for the
Multi-dimensional Characterization of Inmune Aging

Salvatore Albani', Joo Guan Yeo?, Martin Wasser2, Pavanish Kumar', Su Li Poh2, Fauziah Ally?,
Thaschawee Arkachaisri3, Amanda Jin Mei Lim?2, Jing Yao Leong?, Liyun Lai?, Kee Thai Yeo®, Elene
Seck Choon Lee?®, Camillus Chua?, Bhairav Paleja2, Angela Yun June Tan3, Shu Ying Lee?, Florent
Ginhoux®, Tze Pin Ng® and Anis Larbi’

"Translational Immunology Institute, Singhealth/Duke-NUS Academic Medical Centre, Singapore,
Singapore, 2Translational Immunology Institute, Singhealth/Duke-NUS Academic Medical Centre,
Singapore, N/A, Singapore, KK Women's and Children's Hospital, Singapore, N/A, Singapore, KK
Women’s and Children’s Hospital, Singapore, N/A, Singapore, °Singapore Immunology Network (SigN),
A*STAR, Singapore, N/A, Singapore, SNational University of Singapore, Singapore, N/A, Singapore,
7Singapore Immunology Network (SIgN), Agency for Science, Technology and Research (A*STAR),
Singapore, N/A, Singapore

We created a high dimensionality healthy human Immunome atlas by interrogating the peripheral blood
mononuclear cells (PBMC) of >200 healthy subjects (cord blood to adult) with 63 unique mechanistic
and phenotypic markers per cell by mass cytometry (CyTOF). This database is built with an open
source, web-based bioinformatics toolkit, enabling its mining and datasets uploading for comparison.

CyTOF data from 37 healthy elderly ( >60 years old) were uploaded onto EPIC Discovery tool where
down-sampling, normalizing and FlowSOM clustering were done. Visualization tools include cluster
frequency boxplots, correspondence analysis (CA) plot and markers expression heat-map. CA plot
depicts the global differences in immune cells composition between subjects with proximity between
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points (subjects) denoting similarity. Kruskal-Wallis test was done to identify age groups differences.

Increasing distances on CA plot with age were observed with the elderly being farthest from the
newborns. Notably, we observed significant changes in naive CD4+ IL8+ T cells (p< 1x10-20), memory
CD4+ IL17A+ T cells (p< 1x10-20) and type 2 innate lymphoid cells (ILC2) (Lin- CD7+ CD25+ CD127+
CD161+, p< 1x10-17) with increasing age. The naive CD4+ IL8+ T cells (median: 0.68%, interquartile
range: 0.415 to 1.055% of CD45+ PBMC) and ILC2 (0.09%, 0.065 to 0.12%) were lowest and memory
CD4+ IL17A+ T cells (0.58%, 0.41 to 0.905%) highest in the elderly.

With EPIC, we have created an online tool enabling data uploading for comparison to a healthy
database, allowing the holistic characterization of immunological changes in different clinical scenarios.

TH22. Machine learning to automate cellular biomarker identification for clinical diagnosis from
cytometry data

Richard Scheuermann', Quang Vinh Nguyen?, Preston Preston Putzel, Aishwarya Mandava’,
Nicholas Bevins*, Jack Bui#, Huan-You Wang*, Padhraic Smyth3 and Yu Qian'

1J. Craig Venter Institute, La Jolla, CA, 2Western Sydney University, Sydney, New South Wales,
Australia, 3University of California, Irvine, Irvine, CA, 4University of California, San Diego, La Jolla, CA

Flow and mass cytometry are commonly used for monitoring the cellular complexity of the immune
system to understand responses to natural (e.g. infections, cancer) and designed (e.g. vaccines,
therapeutics) perturbations and to discover cell-based biomarkers of disease. Over the last decade, the
bioinformatics community has developed a series of computational methods to analyze the high
dimensional data generated by these cytometry platforms. Here we report the development of a
computational pipeline that includes unsupervised clustering, supervised machine learning and non-
linear embedding dimensionality reduction to automatically identify cell-based diagnostic biomarkers for
classifying samples/patients into discrete phenotypic categories. Performance of this diagnostic
pipeline has been assessed using data collected by the UCSD Center for Advanced Laboratory
Medicine for the clinical diagnosis of chronic lymphocytic leukemia (CLL). The pipeline showed
excellent classification accuracy in comparison with expert manual analysis and automatically identified
the diagnostic cell populations with interpretable gating locations optimized by the machine learning
component. The pipeline was also robust to recognize atypical CLL phenotypic heterogeneity, due to
the non-linear embedding component. Although the pipeline was developed for the clinical diagnosis of
CLL, the methodology developed can be easily applied to any circumstance in which sample/patient
classification is the objective.

TH60. Defining Cell Fitness Criteria to Increase the Reliability of Biomarker Assays which use
Cryopreserved Peripheral Blood Mononuclear Cells

Sabine Ivison', Zheng Grace, Gabrielle Boucher?, IGenoMed Consortium3, John Rioux? and Megan
K Levings*
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Peripheral blood-based assays are often used to develop biomarkers for the diagnosis and therapeutic
response tracking of a wide range of diseases. However, biomarker research is notoriously hampered
by reproducibility problems which can be exacerbated by the use of cryopreserved peripheral blood
mononuclear cells (PBMCs). In particular, poor cell fitness can contribute to erroneous results. Despite
the importance of cell fitness, (often assessed by viability), there are currently few evidence-based
standards for minimal cell viability for many commonly used assays. In this study, we used an ‘induced
fail’ approach to examine the impact of cell viability on four flow-cytometry based assays. Two assays

involved direct phenotyping (leukocyte and Thelper cell profiling) and two involved measuring the
response to inflammatory signals (IL-6 or LPS stimulation of pSTAT3 or cytokines, respectively). We
found that cell permeability-based viability stains at the time of thawing are not accurate indicators of
cell fitness and suggest an alternative viability indicator based on metabolic activity and exclusion of
cells in early apoptosis (live, apoptosis-negative or LAN). We also found that the impact of cell damage
on PBMC sub-populations was dependent on both the type of damage and the type of cell. Our data
shows that assay results from samples with LAN < 60% were more highly influenced by cell fitness than
individual subject characteristics, making this our recommended viability cut-off for these types of
assays. Incorporation of minimal cell viability criteria into standardization protocols is essential to
facilitate the discovery and reproducibility of immunological biomarkers.

TH77. Immunomonitoring for Response and Adverse Events in Hepatocellular Carcinoma (HCC)
Patients Undergoing Immunotherapy

Salvatore Albani', Samuel Chuah?, ChundJye LIM3, Supin Choo?, Joycelyn Lee* and Valerie Chew?

"Translational Immunology Institute, Singhealth/Duke-NUS Academic Medical Centre, Singapore,
Singapore, 2Translational Immunology Institute, SingHealth, Singapore, N/A, Singapore, 3Translational

Immunology Institute, Singapore, Singapore, N/A, Singapore, “National Cancer Centre Singapore,
Singapore, N/A, Singapore

Immune checkpoint blockade (ICB) represents one of the frontline therapeutic interventions in cancer
immunotherapy that aims to re-activate the cytotoxic potential of the patient's CD8 T cells against the
tumour. However, its response rate in various solid tumours is only modest (20-30%), and some
patients also develop immune-related adverse events such as rashes and colitis. It is hence critical to
understand the molecular underpinnings of these immune responses in order to predict and tailor
treatment strategies for improved clinical outcome.

Our team profiled the peripheral blood mononuclear cells (PBMCs) isolated at various time points from
Hepatocellular Carcinoma (HCC) patients who had undergone immunotherapy using Cytometry by
Time of Flight (CyTOF). We aim to capture immune responses and modifications related to response
and adverse effects upon ICB and to correlate the immune profiles obtained from the peripheral blood
with that in the local anti-tumour response.
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Our immunoprofiling data demonstrated an increase in myeloid antigen-presenting cells (APCs) in
PBMCs of HCC patients responding to immunotherapy with either sustained partial response or stable
disease beyond 6 months upon ICB. An increase in central memory CD4 T cells was also observed in
these patients. Further validation on the immune cell subsets is currently being done.

Equiped with high and multi-dimensional immunoprofiling tools, we aim to identify biomarkers and
understand the mechanisms of action behind clinical response or adverse events following ICB in
HCC patients.

TH112. Beyond the margins: novel fluorochrome development enables 34-color high-content
flow cytometry

Yekyung Seong', Denny Nguyen?, Archana Thakur?, Fiona Harding? and Andrew Nguyen?
'AbbVie Biotherapeutics, Mountain View, CA, 2AbbVie Biotherapeutics, Redwood City, CA

Flow cytometry is an essential technology to identify and quantify cell populations. In this contribution,
we examine the development of new fluorochromes that could enhance flow cytometry’s capability. The
latest spectral flow cytometers have 3 excitation lasers (405nm, 488nm, and 640nm) and incorporate
the Avalanche Diodes Photodetector technology, which demonstrates significant improvement in
sensitivity for the fluorescent emission signal longer than 800nm. However, there is no commercially
available fluorochrome which could be excited by the above lasers and has peak emission beyond
800nm. To address the gap in technology, we engineered 6 new fluorochromes: PE-750, PE-810, PE-
830 for blue laser and APC-750, APC-810, APC-830 for red laser. These were created by covalently
linking a protein donor dye with an organic small molecule acceptor dye. Then, the fluorochromes were
conjugated with antibodies using Click chemistry, which is a simple, robust reaction with high-yield and

high-reaction sensitivity. Also, we demonstrated long-term stability at -20°C with protein stabilizing
cocktails. Most importantly, in order to show the utility of these novel fluorochromes, we created a 34-
color flow cytometry panel to measure broad human immune function with high sensitivity on a 3-laser
Aurora. The additional UV laser upgrade will allow head-to-head comparison with multicolor panel
optimized on BD FACS Symphony and ultimately increase the capacity to more than 40 color.

In conclusion, this high-content flow cytometry panel will improve analysis and diagnosis in Immuno-
oncology and facilitate innovation in biomarker discovery.

TH129. The role of HLA-DR expression on monocytes and Sepsis Index as predictive sepsis
biomarkers

Bibiana Quirant-Sanchez', Oriol Plans-Galvan?, Ester Lucas', Eduard Argudo?, Fernando Armestar
RodriguezZ and Eva Martinez Caceres'

Germans Trias i Pujol University Hospital and Research Institute. FOCIS Center of Excellence- UAB-

Barcelona, Barcelona, Catalonia, Spain, 2Hospital Germans Trias i Pujol, Badalona, Barcelona,
Catalonia, Spain
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From the immunological point of view, sepsis is characterized by an unbalanced host response to an
infection. The identification of biomarkers able to identify those patients prone to develop sepsis is
essential to reduce mortality and morbidity rates. In this context, the surface expression of HLA-DR
molecules on monocytes (MHLA-DR) and of CD64 molecules on neutrophils (NCD64) have shown to
be useful parameters in different settings. The Sepsis Index, defined as the ratio between NCD64 and
MHLA-DR allows us to assess the presence of sepsis. In this study, we analyzed the relationship
between immunological parameters (MHLA-DR, NCD64 and Sepsis Index) and the probability to
progress to sepsis in patients admitted to Intensive Care Unit (ICU). A prospective longitudinal study of
77 no-infected patients admitted to ICU due to severe neurological injury was performed. The MHLA-
DR and NCD64 were analyzed in whole blood samples at admission, +3, +6, +9, +12 and +15 days
after admission, using a standardized flow cytometry protocol. During the follow-up, 71% of patients
became septic. Analysing retrospectively, we found that, before sepsis diagnosis, septic patients
showed a lower MHLA-DR rate and a higher Sepsis Index than those patients that did not develop
sepsis (p =0.001). We conclude that the immune-monitoring of MHLA-DR and Sepsis Index may help
to identify those patients with higher susceptibility to develop sepsis at the ICU, and facilitate their
management.

TH191. Optimizing TCR Repertoire Profiling Technologies for Precise Human Immune
Monitoring

Molly Miranda’, Gilly Padalon-Brauch’, Igor Goncharov!, Xuhuai Ji and Holden Terry Maecker'

'Stanford University School of Medicine, Palo Alto, CA, 2Stanford University School of Medicine,
Stanford, CA

T cell receptors (TCR) have been widely studied to monitor the dynamics of T cells in terms of clonality,
convergence, and diversity in human disorders, using the V segments (CDR3) sequencing of aT
and/or ydT chains (TCRseq). However, the techniques for the detection are still facing challenges due
to technical bias, which may significantly compromise the accuracy of TCR profiling.

We here compared three major methods, nested RT-PCR (custom), 5’RACE (v1), and 5’RACE with
UMI (v2), on bulk TCRseq. Our results indicated that all three methods worked consistently well in
terms of library preparation and sequencing quality. The custom method had the simplest procedure
with highest TCR calls and minimum cost but needs a longer 2x250 sequencing run for joining paired
sequences to assemble complete CDR3 on a customized VDJ analysis pipeline. The v1 method
required the longest 2x300 sequencing run to cover full length of CDR3 v gene. Lower TCR calls and
fewer clonal types were identified. The v2 method dramatically enhanced specificity and sensitivity.
Moreover the v2 libraries can be sequenced in a shorter length 2x151 run, compatible with higher
throughput platforms. It should be the most cost-effective option for large scale TCRseq. Both v1 and v2
sequences can be easily analyzed using commercially available MiXCR software.

In conclusion, the tested methods had user friendly workflows, high reproducibility, sensitivity &
specificity. The major clones with similar CDR3 length distributions were called successfully. An
appropriate method should be selected depending on experimental design and feasibility.
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Immunodeficiency (primary or acquired)

TH132. Development of a Clinically Validated Test for DOCK8 Protein Expression
Scott Ennis’, Matthew Smith!, Attila Kumanovics', Roshini Abraham? and Amir Sadighi Akha'
"Mayo Clinic, Rochester, MN, 2Mayo Clinic, Columbus, OH

Dedicator of Cytokinesis 8 (DOCKS) is an atypical guanine exchange factor that plays a role in
regulating actin polymerization and cytoskeletal rearrangement. DOCKS8 is important in both innate and
adaptive immunity by contributing to cellular migration, cytotoxicity, antibody production and
immunological memory.

DOCKS deficiency is an autosomal recessive disorder that typically presents in childhood. It is
characterized by atopic disease, cutaneous viral infection, and recurrent sinopulmonary infections.
DOCKS deficiency is diagnosed based on clinical phenotype, immunologic findings and molecular
analysis. Assessment of DOCK8 expression on immune cells is an important aspect of these studies.
Currently no US clinical reference laboratory provides this assessment.

To address this diagnostic need, we have developed a whole blood immunophenotyping assay to
evaluate DOCKB8 expression on T-cells (CD45+CD14"€9CD3+), B-cells

(CD45+CD14"€9CD3"9CD19+), NK-cells (CD45+CD14"ICD3"€ICD56+) and monocytes
(CD45+CD14+). To establish a reference range, the assay was performed on blood obtained from 158
unique normal donors, including 118 pediatric donors, 3 months to 17 years of age (49.2% males,
50.8% females), and 40 adults between 25-76 years (55% males, 45% females). The reference range

was determined by calculating the upper 5!"-percentile of the data using quantile regression.

The test’s clinical utility was confirmed on 2 patients with compound heterozygous mutations in DOCKS;
and their parents, each bearing 1 mutation. The patients had no expression of DOCK8 on monocytes,
B-cells or NK-cells but had DOCK8 expression on a fraction of T-cells, consistent with somatic
reversion in their memory T-cells. The parents had normal expression of DOCKS8 on all cell types.

TH154. Molecular Characterization of a Hong Kong Chinese Boy with Wiskott-Aldrich Syndrome
JANETTE KWOK', JENNY HO?, STEPHEN CHEUNG3 and VINCENT LEE*

"QUEEN MARY HOSPITAL/HOSPITAL AUTHORITY, HONG KONG, Hong Kong, 2QUEEN MARY
HOSPITAL/HOSPTIAL AUTHORITY, HONG KONG, N/A, Hong Kong, 3QMH/HA, HONG KONG, N/A,
Hong Kong, *HKCH/HA, HONG KONG, N/A, Hong Kong
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Wiskott-Aldrich Syndrome (WAS) is a rare X-linked recessive immunodeficiency syndrome
characterized by thrombocytopenia, eczema, recurrent infections, increase in risk of developing
autoimmunity and haematological malignancies. It is caused by mutations in the Wiskott-Aldrich
Syndrome protein (WASP) gene. We investigated a Hong Kong Chinese 7-month boy who presented
with neonatal thrombocytopenia, eczema and autoimmunity. A novel mutation which was a single T
insertion in exon 4 of WASP gene by sequence analysis was found. This T insertion results in a
frameshift mutation with a substitution of a lysine to an asparagine at amino acid 144 followed by a
premature stop codon (p.Lys144AsnfsTer25) and resulted in a truncated protein. WAS should be one of
the differential diagnosis in a male child with the presentation of early onset of thrombocytopenia,
particularly with eczema and autoimmunity. Early diagnosis might reduce related complications and
increase life expectancy. Furthermore, mutation analysis is importance for the diagnosis of WAS and

also for carrier detection and prenatal diagnosis by expanding the spectrum of WASP mutationsiste!

[l

TH195. Multiplex Proteomics can Identifiy Inmune Dysregulation Phenotype from Infection Only
n Common Variable Inmunodeficiency.

Helen Leavis', Roos-Marijn Berbers', Stefan Nierkens', Julia Drylewicz', Pauline Ellerbroek, Joris
van Montfrans', Virgil Dalm2, Martin van Hagen?2, Annick van de Ven3, Baerbel Keller*, Klaus Warnatz*
and Jaap van Laar'

TUMC Utrecht, Utrecht, Utrecht, Netherlands, 2Erasmus MC, Rotterdam, Zuid-Holland, Netherlands,

SUMC Groningen, Groningen, Groningen, Netherlands, *Medical Center University of Freiburg,
Freiburg, Baden-Wurttemberg, Germany

Patients with common variable immunodeficiency (CVID) can develop inflammatory complications such
as autoimmunity, lymphoproliferation, enteritis and malignancy, which causes significant morbidity and
mortality. Better understanding of the pathophysiology of these complications is required to improve
screening and treatment for these patients. We identified and validated serum biomarkers for immune
dysregulation in CVID using Protein Extension Assay panels consisting of 180 markers in two
independent multicenter CVID cohorts. In the discovery cohort consisting of CVID with immune
dysregulation (CVIDid, n=15), CVID with infection only (CVIDio, n=15) and healthy controls (HC, n=15),
unsupervised clustering revealed a classification similar to the three clinical phenotypes studied. In a
supervised analysis, IL-10, IL-17A, CXCL10, CCL19, CCL20, CXCL9, LAG3, FCRL6 and KLRD1 were
upregulated in CVIDid compared to CVIDio (FDR corrected p value < 0.05, fold change > 2). In the
validation cohort, IL-10, LAG3, TNFRSF9, CCL19 and KLRD1 were reproducibly upregulated in CVIDid
(n=28) vs CVIDio (n=28) (p< 0.05). An elastic net algorithm trained on the discovery cohort and tested
on the validation cohort reached sensitivity of 75% and specificity of 68% in classifying CVIDid from
CVIDio, using IL-12RB1, IL-10, BTN3A2, LILRB4, MILR1, IL-17A, LAG3 and CXCL11 as variables.
Pathway analysis of differentially expressed proteins highlighted prominent Th17 activation in patients
with CVIDid.

TH378. Gene Correction of a Bare Lymphocyte Syndrome Mutation Restores HLA class I
Expression
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Torsten Meissner, Kabungo Mulumba, Songwei Duan, Alana Allen, Theresa Brandstetter, Chad
Cowan and Jack Strominger

Harvard University, Cambridge, MA

Targeted genome editing allows for seamless correction of mutations in living cells. In this study, we
explored a gene repair strategy to correct a donor splice site mutation in exon 13 of CIITA, the
transcriptional master regulator required for the concerted expression of Human Leukocyte Antigen
(HLA) class Il genes. Patients with genetic defects in CIITA are severely immunocompromised due to
defective HLA class Il expression and are collectively referred to as Bare Lymphocyte Syndrome (BLS)
type Il patients. We successfully reprogrammed an EBV-transformed B lymphoblast cell line from a BLS
type Il patient into induced pluripotent stem cells (iPSC) harboring the underlying donor splice site
mutation. Mutant iPSC could readily be differentiated into macrophages deficient in HLA class |I
expression, thus recapitulating the patient's phenotype. We employed the CRISPR/Cas9 system to
facilitate integration of an oligonucleotide repair template designed to restore the donor splice site in the
mutant iPSC. When gene-corrected iPSC were differentiated into macrophages, HLA class |I
expression was observed upon IFNg treatment, indicating that CIITA function was restored. Indeed,
PCR across the donor splice site followed by sequencing confirmed correction of the splicing defect.
When applied to CD34+ hematopoietic stem and progenitor cells (HSPC) obtained from BLS type I
patients, the gene correction approach described here should rescue HLA class Il expression in the
hematopoietic system and thus enable autologous cell therapy for patients with this particular point
mutation.

TH389. STXBP2 R190C monoallelic mutation associated with hemophagocytic syndrome acts as
a dominant negative in vitro.

Ménica Martinez-Gallo', Laura Vifias-Giménez?, Rafael Rincon®, Roger Colobran?, Xavier de la
Cruz®, Veronica Celis®, Jose Dapena’, Laia Alsina® and Sayos Joan?

'Immunology Division, Hospital Universitari Vall d’Hebron (HUVH), Jeffrey Model Foundation
Excellence Center. Barcelona, Catalonia, Spain. Diagnostic Inmunology research group Vall d’Hebron
Research Institute (VHIR), Barcelona, Catalonia, Spain. Department of Cell Biology, Physiology and
Immunology, Autonomous University of Barcelona (UAB). Barcelona, Catalonia, Spain, Barcelona,
Catalonia, Spain, 2lmmunology Division, Hospital Universitari Vall d’Hebron (HUVH), Jeffrey Model
Foundation Excellence Center. Barcelona, Catalonia, Spain. Diagnostic Inmunology research group
Vall d’Hebron Research Institute (VHIR), Barcelona, Catalonia, Spain, Barcelona, Catalonia, Spain,
3Immunology Division, Hospital Universitari Vall d’Hebron (HUVH), Jeffrey Model Foundation

Excellence Center. Barcelona, Catalonia, Spain, Barcelona, Catalonia, Spain, 4lmmunology Division,
Hospital Universitari Vall d’Hebron (HUVH), Jeffrey Model Foundation Excellence Center. Barcelona,
Catalonia, Spain. Diagnostic Inmunology research group Vall d’Hebron Research Institute (VHIR),
Barcelona, Catalonia, Spain. Department of Cell Biology, Physiology and Immunology, Autonomous
University of Barcelona (UAB). Barcelona, Catalonia, Spain. Genetics Department, Hospital Universitari
Vall d’Hebron (HUVH), Barcelona, Catalonia, Spain, Barcelona, Catalonia, Spain, °Research Unit in
Translational Bioinformatics in Neurosciences, Universitat Autonoma de Barcelona, Barcelona, Spain.
Institut Catala per la Recerca i Estudis Avangats (ICREA), Barcelona, Spain, Barcelona, Catalonia,
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Spain, SHematology Department. Pediatric Cancer Center, Hospital Sant Joan de Déu. Esplugues de
Llobregat, Spain., Barcelona, Catalonia, Spain, Pediatric oncohematology Department. Hospital

Universitari Vall d’Hebron (HUVH). Barcelona, Catalonia, Spain, Barcelona, Catalonia, Spain, 8Allergy
and Clinical Immunology, Hospital Sant Joan de Déu, Barcelona, Spain. Clinical Imnmunology Unit,
HSJD-Hospital Clinic de Barcelona , Barcelona, Spain. Institut de Recerca Sant Joan de Déu, Spain.

Universitat de Barcelona, Barcelona, Spain., Barcelona, Catalonia, Spain, mmune Regulation and
Immunotherapy Group, CIBBIM-Nano medicine, Vall d’Hebron Institut de Recerca, Universitat
Autonoma de Barcelona, Barcelona, Spain, Barcelona, Catalonia, Spain

Hemophagocytic lymphohistiocytosis (HLH) is a multisystem hyperinflammatory syndrome
characterized by persistent macrophages/lymphocytes activation.

Here, we describe a 9-month-old child diagnosed at 2-months of age with cutaneous Langerhans cell
histiocytosis (LCH) and treated according LCH-III protocol. The disease progressed to multisystemic
form at 7-months of age, the patient was treated with cytarabine/cladribine with partial response.
Nevertheless, the patient developed a full HLH picture, (5/8 criteria). The patient underwent HSCT at
16-months of age from a mismatched related donor, but the graft was loss 5-months later concurrent
with an uncontrolled adenoviral infection and HLH relapse. Impaired NK-cytotoxicity was observed in
both episodes with a recovery between them.

The sequencing of the genes involved in primary HLH only revealed one low-frequency heterozygous
variant in STXBP2 gene (c.568C >T/p.R190C). Familial study showed that this variant was inherited
from his mother. We investigated the effect of STXBP2 monoallelic mutation R190C; COS-7 cell
transfection was done with constructs STXBP2-WT, STXBP2-R190C and STX11-WT. Protein
expression levels by western blot demonstrated that the mutation STXBP2-R190C showed similar
expression compared wt protein. Co-immunoprecipitation experiments demonstrated that STXBP2-
R190C maintained the ability to interact with STX-11. To examine the functional effect on the protein,
RBL-2H3 cells stably expressing EGFP-STXBP2-R190C showed a significant reduced degranulation
compared to EGFP-STXBP2-WT and non-transfected RBL-2H3 cells. These data suggest that
STXBP2-R190C acts as a dominant negative in this in vitro model.

The functional and molecular characterization of this particular mutation would indicate the
recommendation of regular medical follow-up in carrier patients who had developed HLH.

Immunology of the Eye

TH41. Retinal Pigment Epithelial Cells Regulate Antigen Presentation
Andrew Taylor, Yalan Wu, Brandon Lee, Samuel Hsu and Tat Fong Ng
Boston University School of Medicine, Boston, MA

Retinal pigment epithelial cells (RPE) release soluble factors that suppress phagosome maturation and
phagolysosome activation within antigen presenting cells (APC). This suggests that within the retina
there is altered antigen processing and presentation. Therefore, we assayed the effects of the RPE

soluble mediators on the ability of APC to stimulate antigen-specific CD4* T cell proliferation,
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differentiation, and cytokine production. Also, we assayed RPE from eyes with autoimmune uveitis.
Peritoneal macrophages from naive C57BL/6 mice, were cultured with opsonized-ovalbumin (OVA),
and treated with conditioned-media from cultured RPE-eyecups. The RPE-eyecups were dissected
from naive and uveitic mouse eyes consisting of the RPE monolayer, underlining choroid and sclera.
The eye-cups were incubated in serum-free media for 24 hrs., and cell-free conditioned-media was
collected. The irrelevant-antigen control was opsonized-rat serum albumin. The treated APC were

washed, and CD4* T cells from mice immunized to OVA were added. Antigen-stimulation of CD4* T
cell proliferation was suppressed when the APC were treated with conditioned-media from naive RPE-
eyecups, and not from uveitic RPE-eyecups. While APC treated with naive RPE-eyecup conditioned-

media did not expand FoxP3*CD25" Treg cell population, APC treated with the conditioned-media of
uveitic RPE-eyecups had a 60% diminished Treg cell population. There was no statistical difference in
antigen-stimulated IFN-y, IL-17, and IL-10 concentrations between T cells stimulated with APC treated
with either naive or EAU-RPE eyecup conditioned-media. These results demonstrate that APC are
influenced by RPE soluble molecules, and suggest that RPE promote APC maintenance of Treg cells
within ocular immune privilege.

TH67. Commensal Bacteria May Contribute to Ocular Manifestations Characteristic of
Autoinflammatory Diseases Associated with NLRP3 Gene Mutations

Mary Mattapallil!, Jay Siak, Anthony St. Leger?, Teresa Magone De Quadros Costa®, Wadih Zein3,
Sara Alehashemi*, Kumarkrishna Raychaudhuri®, Guangxun Meng®, lvan Fuss?#, Warren Strober?,
Raphaela Goldbach-Mansky* and Rachel Caspi®

'National Eye Institute, Bethesda, MD, 2University of Pittsburgh School of Medicine, Pittsburgh, PA,
3National E ve Institute, NIH, Bethesda, MD, 4National Institute of Allergy and Infectious Diseases,

Bethesda, MD, National Cancer Institute, Bethesda, MD, University of Chinese Academy of Sciences,
Shanghai, Shanghai, China (People's Republic)

We reported previously (PMID: 28709803) that ocular surface of healthy wild-type mice is colonized by
a commensal, common to mice and humans, Corynebacterium mastitidis (C. mast). On the murine
ocular surface, C. mast elicits IL-17 from [I T cells and promotes local host defense. Based on this we
hypothesized that ocular inflammation in Autoinflammatory disease patients with NLRP3-associated
mutations may be triggered by an overactive response to ocular surface bacteria. We found that, unlike
wild-type mice, knock-in mice bearing an NLRP3 gene mutation found in patients, developed
conjunctivitis, conjunctival neutrophilia, and increased IL-10 and IL-17 responses following ocular
exposure to C. mast. sSCRNA-seq of murine conjunctival cells confirmed that yd T cells were a major
immune cell population and a source of /l-17a, possibly explaining the neutrophilia, and expressed Ccr2
and S7100a8 transcripts. Importantly, patient PBMCs stimulated with C. mast lysate overproduced IL-
17A compared to healthy controls, as measured by ELISA. However, in contrast to mice, SCRNA-seq of
patient conjunctival cells and PBMCs showed upregulation of Th1 and Th17 signaling molecules in af,
rather than in v, T cells. This suggests that response to C. mast in patients may be mediated by
different immune cells than in mice, and/or that commensals other than C. mast may drive their ocular
phenotype. Our study demonstrates that commensals can elicit exaggerated immune responses in
humans and mice with NLRP3-related autoinflammatory disease. If indeed conjunctivitis in these
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patients reflects a response to ocular surface commensals, adjunct antimicrobial therapy could be
considered.

TH97. Single-cell RNA sequencing coupled with B-cell-receptor sequencing reveals clonal
expansion and differentiation of activated B cells in granulomatous uveitis.

Lynn Hassman', Michael Paley?, Ekaterina Esaulova3, Maxim Artyomov3 and Wayne Yokoyama?®

"Department of Visual Science, St Louis, MO, 2Washington University in Saint Louis, Saint Louis, MO,
3Washington University in St. Louis, Saint Louis, MO

Background Understanding of granulomatous uveitis was previously limited due to small sample sizes,
however single cell RNA sequencing (scRNA-Seq) enables extensive unbiased phenotypic analysis of
small volume ocular fluid biopsies and unprecedented insight into pathophysiologic mechanisms.

Methods

To characterize B cells in granulomatous uveitis, we performed scRNA-Seq on aqueous fluid and
peripheral blood from 4 patients. To assess whether antigen-driven immune responses may have
occurred, we also analyzed unique B cell receptor (BCR) sequences in these cells.

Results

Ocular B cells were comprised of activated B cells (ABCs), and plasmablasts. Ocular ABCs cells
expressed high levels of HLA class Il molecules and GO pathway analysis confirmed they were
enriched in antigen presentation genes. Additionally, ocular ABCs were transcriptionally similar to those
identified in rheumatoid arthritis (RA) synovium. Multiple clonal B cell populations were identified, the
largest represented 43% percent of B cells from one patient. Clonal B cells with divergent Ig
subclasses, along with AICDA (activation-induced cytidine deaminase) expression by ABCs suggests
that class-switching also occurred. Finally, clones were present amongst both ABCs and plasmablasts,
suggesting that terminal differentiation also occurred within the eye.

Conclusion

Taken together, these data suggest that antigen-driven clonal expansion, class-switching and
plasmablast differentiation occur in ABCs in granulomatous uveitis. Ocular ABCs were similar to
synovial ABCs, suggesting that similar pathophysiologic mechanisms occur in both target organs. B-cell
targeted therapies, such as rituximab which is effective in RA, may therefore be a viable strategy for
treating granulomatous uveitis.
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TH317. Multigranular Analysis of Single Cells Identifies Drivers of Wet Age-related Macular
Degeneration Pathogenesis

Manik Kuchroo, Brian Hafler and Smita Krishnaswamy
Yale, New Haven, CT

Age-related Macular Degeneration (AMD) is a debilitating and under studied disease with unknown
pathogenic cellular drivers. As a multitude of cell types exist in the eye, both abundant and rare,
understanding this tissue in depth and at all levels of granularity is required to understand the disease.
To address this, we developed a new approach for coarse graining by using a data-driven time-
inhomogeneous diffusion process called Diffusion Condensation (DC). Our algorithm learns a
“continuous hierarchy” of coarse-grained representations by iteratively contracting the data-points
towards a time-varying manifold. This effectively gives a continuous hierarchical picture of cellular
subtypes at all levels of granularity. To comprehensively understand the retina in healthy and diseased
states, we generated single cell Nuclear-seq (scNUCseq) of postmortem retinas from diseased and
healthy donors and applied DC to create a comprehensive hierarchical organization of the cellular
subtypes in the retina. At low levels of granularity, DC identified the known 12 cell type structure. At
higher levels of granularity, we uncovered a novel subpopulation of hypoxic cones enriched in AMD
patients. This subpopulation secretes saturated fatty acids, a known component of the drusen deposits
found in AMD. These lipids mediate inflammation and promote pro-inflammatory loop between microglia
and astrocytes that was not only self-amplifying but also pro-angiogenic and neurodegenerative, which
may be a key driver the disease. Through this novel clustering tool we have found a signaling
framework that not only addresses disease pathogenesis but also propose novel therapeutic targets for
intervention.

Immunomodaulation

F177. Tyr192 is a critical regulator of lymphocyte-specific tyrosine kinase activity in T cells

Pawel Borowicz, Vibeke Sundvold-Gjerstad, Hanna Chan, Greger Abrahamsen, Hanna Kijelstrup,
Tuula Nyman and Anne Spurkland

University of Oslo, Oslo, Oslo, Norway

Good health critically depends on tight regulation of the tyrosine kinase Lck, which initiates T cell
receptor signaling. Two phosphotyrosines control Lck: the activating pTyr3%4 and the inhibitory pTyr®0°,
Recently pTyr'92 in the Lck SH2 domain emerged as a third regulator, either via altered Lck specificity

or via abolished Lck interaction with the phosphatase CD45. To further explore how pTyr'2 affects Lck
function, we generated CRISPR/Cas9 targeted knockin mutated Jurkat T cells. Lck with non-

phosphorylated SH2 (Y192F) displayed hyperactivity, possibly by promoting Lck Tyr3%4
transphosphorylation. The Lck Y192E mutant mimicking stable pTyr'92 was inhibited by Tyr®0°
hyperphosphorylation. To overcome this effect, we also mutated Tyr0%. The resulting Lck
Y192E/Y505F mutant displayed strongly increased levels of pTyr3%4 both in resting and activated T
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cells. A fundamental role of pTyr'®2 may thus be to protect phosphorylated Lck from CD45 in resting T
cells, thus fine-tuning Lck for rapid activation.

F181. Development of Kidney Targeted IL-2 Mutein To Address Graft Rejection in Kidney
Transplantation

Bilian Li', Bridget Larkin?, Timothy Kiprono?, Michael Rowe?, Jyothsna Visweswaraiah?, Nicola
Willardsen?, Jordan Allen?, Kevin Otipoby?2, Joanne Viney? and Nathan Higginson-Scott?

"Pandion Therapeutics, Watertown, MA, 2Pandion Therapeutics, Cambridge, MA

Kidney transplantation is a life-saving treatment for patients with end-stage renal disease. However,
transplant patients require life-long administration of immunosuppressive agents to prevent graft
rejection, resulting in burdensome side effects and decreased quality of life. One promising approach to
combating rejection without general immunosuppression is Treg cell therapy; however, scalable
manufacturing of ex vivo Tregs presents significant challenges.

We previously developed a proprietary IL-2 mutein that selectively expands Tregs in vivo, eliminating
the need to isolate and expand patient Tregs ex vivo. Here, we report the development of a kidney
targeted IL-2 mutein fusion molecule with the goal of expanding Tregs locally in the kidney. We
identified a target with high abundance in the kidney and low expression in other tissues. Using phage
display technology, we generated multiple unique antibody clones specific for the kidney target protein
with a range of affinities and cross-reactivity for human, mouse and cynomolgus monkey orthologues.
Kidney target specific antibody clones were then converted into bifunctional molecules coupled with the
IL-2 mutein and shown to maintain Treg specificity in vitro. In vivo localization to kidney tubules was
confirmed in mouse kidney by IF. No localization was observed to other tissues tested. In vivo studies
are also underway to evaluate Treg expansion within the kidney.

F223. Immunomodulatory effects of ranitidine in a phase IV trial of healthy individuals
dihia meghnem’, Sharon Oldford?, lan HaidI3, Lisa Barrett? and Jean Marshall3

"Dalhousie university, halifax, NS, Canada, 2Dalhousie university, Halifax, NS, Canada, 3Dalhousie
University, Halifax, NS, Canada

Histamine receptor 2 (H2R) antagonists, such as Ranitidine, are commonly used in patients with gastric
or duodenal ulcers, dyspepsia or gastroesophageal reflux disease. Ranitidine has been associated with
anti-tumor effects in patients with multiple myeloma and advanced malignant melanoma. Experimental
murine breast cancer models have demonstrated anti-tumor effects of high-dose ranitidine treatment via
the reduction of monocytic myeloid-derived suppressor cells (M-MDSC). Although H2R is expressed by
multiple human immune cells, little is known about the immunomodulatory effects of ranitidine. A phase
IV clinical study was conducted in 29 healthy subjects without a medical requirement for H2R blockade.
Subjects received daily oral ranitidine treatment not exceeding 900 mg/day for 6 weeks. Peripheral
blood was taken at baseline, after 3 and 6 weeks of treatment and 12 weeks after cessation of
treatment for immunophenotyping and assessment of soluble mediators in plasma. Ranitidine treatment
decreased the percentage of circulating polymorphonuclear-myeloid derived suppressor cells (PMN-
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MDSC), but not M-MDSC cells. Ranitidine did not affect the percentage or the absolute number of

monocytes, neutrophils or total NK cell, CD8*, or CD4* T cell numbers. The treatment caused a
substantial decrease in B cell numbers and a modulation of IL-2Ra (CD25) expression on T and NK
lymphocytes as well as IL-2 plasma level. Overall, this study demonstrated substantial in vivo changes
in human peripheral blood immune cells suggesting potential for therapeutic regulation of PMN-MDSC
through H2R receptors and highlighting the impact on B cell and T cell modulation. ClinicalTrials.gov ID:
NCT03145012. This work was supported by CCRSI

F246. Molecular Profiling Reveals Anti-PD-1 Agonist Antibody-Induced Changes to Key Immune
Pathways

Patrick Halvey', Emily Lurier?, Michael Cianci? and Katalin Kis-Toth?
'Pandion Therapeutics, Watertown, MA, 2Pandion Therapeutics, Cambridge, MA

Co-inhibitory receptors play a critical role in the regulation of T cell activity and represent attractive
targets for the restoration of immune tolerance in autoimmune disease. Activation of PD-1-mediated
signaling is a promising therapeutic strategy to reduce T cell activity. We have generated a set of PD-1
agonist antibodies which inhibit T cell function. Here we demonstrate that in vitro gene and protein
expression molecular profiling can be used to identify pharmacodynamic biomarkers for anti-PD-1
agonists.

PD-1 agonist antibodies were evaluated in a human primary cell-based assay. RNA was extracted and
conditioned media was collected. Gene expression changes in proinflammatory cytokines were
measured by gRT-PCR and gene expression profiling on over 700 genes using a Nanostring
autoimmune profiling panel was also carried out. Proinflammatory cytokine production was measured
by ELISA and a set of over 300 proteins was examined in conditioned media samples using O-link
proteomic analysis. Gene set enrichment analysis showed a convergence of molecular adaptations
across protein and gene measurements in response to PD-1 agonism, revealing the modulation of key
immune pathways and offering a viable strategy for understanding mechanisms associated with
agonism of inhibitory receptors and providing a path forward for pharmacodynamic biomarker
discovery.

F255. TIM-3 Dependent Temporal Regulation of Restimulation-Induced Cell Death in Human
CD8+ Effector T Cells

Camille Lake', Kelsey Voss?, Bradly Bauman', Timothy Jiang' and Andrew Snow'

TUniformed Services University of the Health Sciences, Bethesda, MD, 2Vanderbilt University,
Nashville, TN

Effective immunity relies on tightly regulated homeostatic processes to clear pathogens while avoiding
overt immunopathology. Restimulation-induced cell death (RICD) is one such process whereby
activated T cells that receive subsequent antigenic stimulation reach a critical T cell receptor (TCR)
signal threshold and commit to apoptosis, constraining T cell expansion. We hypothesized that the co-
inhibitory receptor T Cell Inmunoglobulin and Mucin domain-containing 3 (TIM-3) attenuates RICD
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sensitivity by modulating proximal TCR signaling. Remarkably, we found that TIM-3 protected early
human CD8+ effector T cells from premature RICD during clonal expansion, but potentiated RICD in
late-stage effectors. This functional switch correlated with TIM-3-dependent attenuation or
enhancement of TCR signaling in early versus late-stage effectors, respectively. TIM-3 required
extracellular ligand(s) to promote RICD resistance in early-stage effectors, but boosted RICD
independently of ligand interaction as effectors aged. Consistent with these data, we observed that
while TIM-3 localized to the plasma membrane in newly activated T cells, it was largely intracellular at
later time points. Preliminary data suggests that differences in TIM-3 localization and function hinge
upon CEACAM-1, a TIM-3 ligand that we found to be preferentially expressed in early expanding T
cells. Collectively, our data illuminate a novel role for TIM-3 in temporal regulation of RICD sensitivity
during a CD8+ effector T cell response. Our findings help to clarify conflicting notions of TIM-3 signaling
in human T cells, with important ramifications for emerging immunotherapeutic strategies that target
TIM-3 as a “checkpoint” for preventing or reversing T cell dysfunction or exhaustion.

F263. Automation and Rapid Preservation Tools Enable FACS Based Signaling Characterization
in Abbvie Clinical Trials

Nicholas Salire!, Andrew Nguyen', Kumar Sancheti2, Christopher Castineyra?, Mary Saltarelli3, Steve
Keller!, James Sheridan' and Merriam McClellan’

"AbbVie Biotherapeutics, Redwood City, CA, 2AbbVie Biotherapeutics, North Chicago, IL, SAbbVie,
Worcester, MA

The stratification of disease treatments combined with the increasing specificity of disease therapies
under evaluation in clinical trials necessitates an ability to routinely monitor cell signaling effects in
biological specimens collected in the trial setting. Low cost, automated, ex-vivo stimulation and
preservation of immune cells present in blood is now possible using electronic systems, such as the
SmartTube™ for example, and these tools can assist in obtaining critical information regarding optimal
dose and dose regimen selection. We have validated assays demonstrating phosphatase inhibition
downstream of IFN-a and IL-23 cell signaling, and, phosphatase enhancement downstream of IFN-a
and IL-6 cell signaling in whole blood using automation. Abbvie’s adoption of these tools in clinical trials
makes it possible to translate into the clinical trial setting nearly identical assays to those that may have
been used by an Abbvie Discovery laboratory scientist when characterizing the effects of their
development stage clinical candidate.

Disclosure statement: All authors are employees of AbbVie and may or may not own AbbVie stock.

AbbVie sponsored and funded the study; contributed to the design; participated in the collection,
analysis, and interpretation of data, and in writing, reviewing, and approval of the final publication.

F284. Salt-sensing by Serum/Glucocorticoid-Regulated Kinase 1 (SGK1) promotes Th17-like
functional adaptation of Foxp3+ regulatory T cells
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Yujian Yang', Roman Istomine?, Fernando Alvarez', Tho-Alfakar Al-Aubodah’, Xiang Qun Shi2,
Tomoko Takano!, Angela Thornton?, Ethan Shevach?®, Ji Zhang? and Ciriaco Piccirillo*

'Research Institute of McGill University Health Centre, Montreal, PQ, Canada, 2McGill University,
Montreal, PQ, Canada, 3NIAID NIH, Bethesda, MD

Foxp3* Regulatory T cell (Treg) cells are central mediators of self-tolerance and peripheral immune
homeostasis. Treg cells must integrate diverse environmental cues to modulate their function for
optimal immune regulation, particularly at sites of inflammation. Translation regulation represents a
favorable mechanism for the control of gene expression, and for Treg cell environmental-sensing and
functional adaptation in situ. Here, we carried out an unbiased screen of Treg cell translatome and
identified that serum/glucocorticoid-regulated kinase (SGK)1, a known salt-sensor in T cells, as being
preferentially translated in activated Treg cells. We show that high salt drives thymic Treg cells to co-
express Th17 master transcription factor RORgt and adopt a Th17-like phenotype all-the-while

maintaining suppressive function. High salt also enhances the generation of TH17-like, suppressive
induced Treg cells. The effect of high salt on promoting Th17-like Treg cell adaptation is abrogated with
either SGK1 inhibition or NKCC1-sodium transporter inhibitor furosemide suggesting a NKCC1-SGK1-
dependent mechanism. High salt-mediated Th17-like differentiation of Treg cells was evident in mice
fed with high salt diet or injected with high salt pre-conditioned T cells, conditions that associated with
increased Th17-driven inflammation in gut and kidney tissues. Overall, our in vitro and in vivo data

show that high salt-promoted RORyt* Treg cells represent functional specialized subsets of Treg cells
that are adapted for regulating Th17-driven inflammation. SGK1 pathway enables Treg cells to integrate
environmental signals and adapt their effector function. By understanding these environmental-sensing
mechanisms, we envision targeted approaches to fine-tune Treg cell function for better control of
inflammation.

F288. Human Mesenchymal Stromal Cells Enhance the Stability of TGF-beta Derived Inducible
Tregs During Ex Vivo Expansion

Jeong-su Do, Daniel Zwick?, Fei Zhong?, Helena Reijonen’ and Mary Laughlin?
'Beckman Research Institute/City of Hope, Duarte, CA, 2Cleveland Cord Blood Center, Cleveland, OH

Inducible regulatory T cells (iTreg) are a promising therapeutic cell source that exhibit Foxp3 expression
and suppressive functions similar to natural regulatory T cells. Nonetheless, their clinical potential is
limited by the instability of Foxp3 expression and T cell exhaustion that occurs during ex vivo
expansion. We postulated that mesenchymal stromal cells (MSCs) could enhance the function and
stability of iTregs due to their diverse immunomodulatory properties. In this study, we report that human
bone marrow mesenchymal stromal cells (BM-MSC) enhanced the stability of Foxp3 expression and
augmented Foxp3* iTreg expansion. In addition, iTreg suppressive function remains more potent during
long term culture for 21 days on an MSC co-culture compared to media culture. BM-MSC expanded
iTreg exhibit higher surface CD25, CTLA-4, and ICOS expression. Furthermore, we demonstrate a
critical role for cell-cell contacts, as Foxp3 expression was not enhanced by BM-MSC conditioned
media or in a trans-well culture system. Intriguingly, optical sectioning microscopy and flow cytometry
revealed that BM-MSC support iTreg function via direct contact-dependent mitochondrial (mt) transfer.
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BM-MSC mt transfer is driven by mitochondrial metabolic function (CD39/CD73 signaling) in
proliferating iTreg and promotes iTreg expression of Foxp3 stabilizing factors BACH2 and SENP3.
These results demonstrate for the first time cellular and molecular mechanisms that underlie human
MSC mt transfer to proliferating cells, thereby enhancing and sustaining their suppressive function in
inflammatory conditions in vitro and in vivo. Notably, our studies indicate a novel role of MSC in
maintaining iTreg functions for use as an immunotherapeutic strategy.

F302. Localized Inmunomodulation of T cells for Treatment of Autoimmune and Inflammatory
Skin Diseases

Purvi Mande', Daniel Rios?, Susmita Borthakur®, Angela Boisvert3, Michael Rowe!, Joanne Viney',
Katalin Kis-Toth', Nathan Higginson-Scott' and Kevin Otipoby"

'Pandion Therapeutics, Cambridge, MA, 2Pandion Therapeuitcs, Cambridge, MA, 3Pandion
Therapeuitcs, cambridge, MA

Concentration of therapeutic molecules to the tissues that are the sites of autoimmune and
inflammatory diseases is a promising approach and may provide improved therapeutic benefit. We have
generated bifunctional molecules made up of two moieties. The first binds to tissue-selective proteins,
which localizes the bispecific to the tissue of interest. The second is an effector end that targets specific
immune pathways to restore homeostasis.

Skin disorders dominated by pathogenic T cells comprise the largest group within the chronic immune-
mediated skin diseases. Novel therapies arising from an understanding of T cell biology in the skin
could be broadly applicable to pathogenic immune states in other tissues. We describe here the
generation and activity of bispecific molecules that target the skin with different immune effectors.
Localizing these immune effectors to the skin could drive the resolution of cutaneous inflammation.

We have evaluated immune effectors that inhibit T cell activation and function, immune effectors that
selectively expand regulatory T cells, and immune effectors that deplete local ATP. These skin-tethered
immune effectors were tested for their target-binding ability and tissue-specific localization. They were
further tested in pathway-relevant mouse models where we observed either tether-dependent or -
independent effects. We believe, these skin-tethered bifunctional molecules will provide an opportunity
for developing new targeted therapies for autoimmune and inflammatory skin diseases.

F384. Serum HBsAg clearance has minimal impact on CD8+ T cell responses in mouse models
of HBV infection

Valeria Fumagalli', Valentina Venzin?, Pietro Di Lucia3, Elisa Bono®, Robert Jordan®, Christian Frey*,
William Delaney?, Francis Chisari®, Luca Guidotti® and Matteo lannacone?

1Vita-Salute San Raffaele University, Milan, Italy, Milan, Lombardia, ltaly, 2Vita-Salute San Raffaele
University, Milan, Italy, milan, Lombardia, Italy, *Division of Immunology, Transplantation and Infectious
Diseases, IRCCS San Raffaele Scientific Institute, Milan, Italy, Milan, Lombardia, Italy, *Gilead
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Sciences, Foster City, CA, USA, Foster City, CA, ®Deparment of Immunology and Microbial Sciences,
The Scripps Research Institute, La Jolla, CA, USA, Lo Jolla, CA

Antibody-mediated clearance of hepatitis B surface antigen (HBsAg) from the circulation of chronically
infected patients (i.e. seroconversion) is usually associated with increased HBV-specific T cell
responsiveness. However, a causative link between serum HBsAg levels and impairment of intrahepatic

CD8* T cells has not been established. Here we addressed this issue by using HBV replication-
competent transgenic mice that are depleted of circulating HBsAg - via either spontaneous

seroconversion or by therapeutic monoclonal antibodies — as recipients of HBV-specific CD8* T cells.
Surprisingly, we found that serum HBsAg clearance has only minimal effect on the expansion of HBV-

specific naive CD8* T cells undergoing intrahepatic priming, it does not alter their propensity to become
dysfunctional, nor does it enhance the capacity of IL-2-based immunotherapeutic strategies to increase
their antiviral function. In summary, our results reveal that circulating HBsAg clearance does not

improve HBV-specific CD8" T cell responses in vivo and may have important implications for the
treatment of chronic HBV infection.

F404. Exogenous delivery of indoleamine 2,3-dioxygenase ameliorates Imiquimod-induced
psoriasis

Sabrina Macias, Gregory Hudalla and Benjamin Keselowsky
University of Florida, Gainesville, FL

Indoleamine 2,3-dioxygenase (IDO) catalyzes the rate limiting step of tryptophan catabolism via the
kynurenine pathway and plays a critical role in promotion of immune tolerance. This enzyme holds
promise as a protein therapy candidate but is limited by quick clearance from sites of administration.
We have addressed this by fusing IDO to galectin-3 (gal3), a carbohydrate binding lectin, to act as an
anchor. Previous work demonstrates anchoring of the fusion up to one week in subcutaneous tissue.
Here we demonstrate that IDO-Gal3 reverses disease severity in an Imiquimod (IMQ)-induced
psoriasis. Female C57BL/6j mice were purchased from Jackson Laboratory. Mice were sedated, their
backs shaved, and treated with depilatory cream. After skin was dried 62.5 mg of 5% IMQ cream was
applied daily for 14 consecutive days. A modified version of the psoriasis area and severity index was
used to quantify the severity of erythema, scaling, and skin thickening on a scale from 0 to 4.
Recombinant IDO-Gal3 was expressed in E. coli. Mice received 5 discrete 10 pL injections of IDO-Gal3
(50 g total) or sterile saline. Clinical scores were compared using Mann-Whitney U Test. Area under
the curve was compared using Student’s t-test. Cumulative clinical scores of mice treated with IDO-
Gal3 were significantly decreased compared to saline treated controls, the same effect was observed
across individual criteria. Comparison of area under the curve was also significantly different. These
results show that IDO-Gal3 is promising for therapeutic use in psoriasis. Further experimentation is
required to determine the mechanism of action.
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F416. Piperlongumine Acts as an Inmunosuppressant by Exerting Prooxidative Effects in
Human T cells Resulting in Diminished TH17 but Enhanced Treg Differentiation

Jie Liang, Yvonne Samstag?, Jacqueline Ziegler', Beate Jahraus', Christian Orlik!, Renata Blatnik?,
Norbert Blank’, Beate Niesler!, Guido Wabnitz!, Thomas Ruppert?, Katrin Hiibner! and Emre Balta®

"Heidelberg University Hospital, Heidelberg, Baden-Wurttemberg, Germany, 2ZMBH, Heidelberg,
Baden-Wurttemberg, Germany

Piperlongumine (PL), a natural small molecule derived from the Piper longum Linn plant, has received
growing interest as a prooxidative drug with promising anticancer properties. Yet, the influence of PL on
primary human T cells remained elusive. Knowledge of this is of crucial importance, however, since T
cells in particular play a critical role in tumor control. Therefore, we investigated the effects of PL on the
survival and function of primary human peripheral blood T cells (PBTs). While PL was not cytotoxic to
PBTs, it interfered with several stages of T cell activation as it inhibited T cell/APC immune synapse
formation, costimulation-induced upregulation of CD69 and CD25, T cell proliferation and the secretion
of proinflammatory cytokines. PL-induced immune suppression was prevented in the presence of thiol-
containing antioxidants. In line with this finding, PL increased the levels of intracellular reactive oxygen
species and decreased glutathione in PBTs. Diminished intracellular glutathione was accompanied by a
decrease in S-glutathionylation on actin suggesting a global alteration of the antioxidant response.
Gene expression analysis demonstrated that TH17-related genes were predominantly inhibited by PL.
Consistently, the polarization of primary human naive CD4* T cells into TH17 subsets was significantly
diminished while differentiation into Treg cells was substantially increased upon PL treatment. This

opposed consequence for TH17 and Treg cells was again abolished by thiol-containing antioxidants.
Taken together, PL may act as a promising agent for therapeutic immunosuppression by exerting

prooxidative effects in human T cells resulting in a diminished TH17 but enhanced Treg cell
differentiation.

F441. MTHFD2 as a metabolic checkpoint in regulating effector and regulatory T cell fate and
function

Ayaka Sugiura', Gabriela Andrejeva?, Kelsey Voss?, Darren Heintzman?, Shailesh Shahi®, Samantha
Freedman3, Melissa Wolf2, Dalton Greenwood?, Ashutosh Mangalam3, Juan Garcia-Cafiaveras?,
Thomas Aune®, Joshua Rabinowitz# and Jeff Rathmell®

"Vanderbilt University School of Medicine, Spring Hill, TN, 2Vanderbilt University, Nashville, TN,

SUniversity of lowa, lowa City, IA, *Princeton University, Princeton, NJ, 3Vanderbilt University Medical
Center, Nashville, TN

The balance of pro- and anti-inflammatory T cells is critical to maintaining immunologic homeostasis.
These T cells subsets are fueled by distinct metabolic programs that provide for their biosynthetic,
bioenergetic, and signaling requirements. Differential dependencies on metabolic pathways, therefore,
may be exploited to selectively impair or augment T cell subsets as a therapeutic approach to
inflammatory diseases. Recently, mitochondrial Methylenetetrahydrofolate Dehydrogenase and
Cyclohydrolase (MTHFD2) has garnered attention as a potential target for anticancer therapy. However,
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its function in T cells have not yet been studied. We found that in primary T cells, MTHFD2 activity in
the one carbon metabolism pathway is essential for purine synthesis and for cell signaling. Specifically,
inhibition of MTHFD2 leads to decreased purine levels and accumulation of the intermediate AICAR, a
known agonist of AMPK. The mTORC1-AMPK axis is established as a critical regulator of T cell fate
and function. Correspondingly, inhibition of MTHFD2 leads to dramatically reduced proliferation in Th17
cells, while promoting aberrant upregulation of FoxP3 and suppressive capacity. In contrast, Treg cells
undergo lineage stabilization in low TGFR conditions. We have further shown that these effects are
MTHFD2 dependent as they can be rescued by addition of downstream product formate. When applied
in vivo to Experimental Autoimmune Encephalomyelitis, MTHFD2 inhibition significantly reduced
disease severity and pathogenic T cell infiltration of the spinal cord. Thus, MTHFD2 serves as a
metabolic checkpoint in the regulation of Th17 and Treg cells, as well as a potential new therapeutic
target within the one carbon metabolism pathway.

F451. Cytomegalovirus Disease Modulates Peripheral Blood Lymphocyte Composition in
Several Autoimmune Diseases: A Real-World Evidence

Navchetan Kaur', Thomas Peterson', Benjamin Glicksberg?, Zicheng Hu2, Sanchita Bhattacharya®
and Atul Butte3

"UCSF, San Francisco, CA, 2University of California San Francisco, San, CA, SUniversity of California
San Francisco, San Francisco, CA

Background: Immunophenotyping plays a pivotal role in diagnosis and management of several
diseases. Using this wealth of clinical flow cytometry data stored in electronic health records (EHRs),
we have developed a tool for Comparing the 10,000 Immunomes to Datasets from EHRs (CIDEHR).
This application was used to elucidate modulatory factors that affect peripheral blood
immunophenotypes in patients with autoimmune diseases.

Methods: CIDEHR compares percentage counts of CD4, CD8, CD19, CD56 cells and ratio of
CD4/CD8 cells in different disease cohorts to healthy controls. Regression analysis reveals if factors
like age, BMI, and any of the 100 diagnosis code present in at least 10% of the cohort being analyzed,
affect the immune phenotypes in the disease. In this study, we have analyzed the factors that influence
peripheral blood lymphocyte composition in patients with different autoimmune diseases.

Results: 5,454 immunophenotyping measurements from patients with autoimmune diseases like
multiple sclerosis, rheumatoid arthritis, psoriasis, autoimmune thyroiditis, discoid lupus erythematous
and systemic lupus erythematous were analyzed. Significant deviations in the CD8, CD56 and CD19
cells were noticed in the broad autoimmune disease category. Regression analysis revealed that
cytomegalovirus disease (ICD10-B25.9) was significantly associated with decrease in CD4, CD19 cell
count and increase in CD56, CD8 cell count in all 6 categories of the autoimmune diseases.
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Conclusion: CIDEHR is useful in evaluating flow cytometric differential in real-world disease
populations. It provides a real world evidence on immune modulatory effect of the cytomegalovirus virus
in chronic diseases as it encodes several immune evasins that alter immune phenotypes.

TH37. Induction of Inmune Tolerance to a Microbiome Epitope Induces Clinical Improvement in
Rheumatoid Arthritis Via Induction of PD-1 Expressing Regulatory T Cells

Salvatore Albani', Theodorus Van Den Broek? and Pavanish Kumar'

"Translational Immunology Institute, Singhealth/Duke-NUS Academic Medical Centre, Singapore,

Singapore, 2Program in Cellular and Molecular Medicine; Boston Children’s Hospital/Harvard Medical
School, Boston, MA

DnaJP1 is a peptide from the HSP dnadJ of Escherichia coli. It shares a homology with HLADRB1 allele
associated with RA. DnaJP1 is an proinflammatory T cell epitope in patients with active RA.

In a double-blind, placebo-controlled, pilot phase Il clinical trial in RA patients, immunotherapy with
dnaJP1 was well-tolerated and resulted in lower disease severity.

To dissect the mechanisms of action, we studied by high dimensionality cytometry PBMC from both the
placebo and treatment groups at the treatment beginning and end. Successful epitope-specific
immunotherapy reshaped the effector T cell compartment to a more tolerogenic and less pro-
inflammatory function and induced PD-1+ Treg. These PD-1+ Treg are more suppressive than PD-1-
Treg and their function is mediated by PD-1 expression and TGF, as blockade of either resulted in a
dampened suppressive function. We sorted PD1+ and PD1- Treg and subjected them to NG RNA Seq.
We then interrogated the dataset for the expression of integrins. PD1+Treg have a significantly higher
expression than their PD1- counterparts express the integrin combination A4B7, which is paramount
identification for immune cells which have transited through the Peyer’s patches.

Hence, treatment with dnaJp1 is, to the best of our knowledge, the first ever therapeutic attempt to
successfully exploit the interface between the microbiome and the immune system by restoring
tolerance to a microbiome peptide, which is the trigger of abnormal inflammatory responses in RA.

TH65. The heparan sulfate mimetic PG545 modulates T cell responses and prevents delayed-
type hypersensitivity

levgen Koliesnik!, Hedwich Kuipers? and Paul Bollyky?

"Stanford University, Palo Alto, CA, 2The Hotchkiss Brain Institute, Palo Alto, CA, 3Stanford University,
Stanford, CA

The heparan sulfate mimetic PG545 (pixatimod) is under evaluation as an inhibitor of angiogenesis and
metastasis including in human clinical trials. We have examined the effects of PG545 on lymphocyte
phenotypes and function. We report that PG545 treatment suppresses effector T cell activation and
polarizes T cells away from Th17 and Th1 and towards Foxp3+ regulatory T cell subsets in vitro and in
vivo. Mechanistically, PG545 inhibits Erk1/2 signaling, a pathway known to effect both T cell activation
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and subset polarization. Interestingly, these effects are also observed in heparanase-deficient T cells,
indicating that PG545 has effects that are independent of its role in heparanase inhibition. Consistent
with these findings, administration of PG545 in a Th1/Th17-dependent mouse model of a delayed-type
hypersensitivity led to reduced footpad inflammation, reduced Th17 memory cells, and an increase in
FoxP3+ Treg proliferation. PG545 also promoted Foxp3+ Treg induction by human T cells. Finally, we
examined the effects of other heparan sulfate mimetics PI-88 and PG562 on lymphocyte polarization
and found that these likewise induced Foxp3+ Treg in vitro but did not reduce Th17 numbers or improve
delayed-type hypersensitivity in this model. Together, these data indicate that PG545 is a potent
inhibitor of Th1/Th17 effector functions and inducer of FoxP3+ Treg. These findings may inform the
adaptation of PG545 for clinical applications including in inflammatory pathologies associated with type
IV hypersensitivity responses.

TH110. Role of Exosomes in the Liver Disease Progression
Havva Kilgoz', Havva Ozcan? and lhsan Gurse!'

'Bilkent University, Ankara, Ankara, Turkey, 2Bozok University, Yozgat, Yozgat, Turkey

Exosomes are a type of extracellular vesicles secreted from a variety of cells and carry numerous
biological molecules such as nucleic acids, protein, and lipids [1,2]. They are involved in many
biological processes including antigen presentation, immune escape and tumor progression [3].
However, their involvement in different disease pathogenesis including liver diseases and
immunotherapeutic applications of exosomes are still not clear. In this study, the role of exosomes in
liver disease progression in the course of HBV infection, Cirrhosis and HCC were investigated.
Furthermore, we also sought to test the anti-tumor activity of ligand-loaded tumor-derived exosomes as
an anti-tumor therapeutics in HCC xenografts.

The data demonstrated that isolated exosomes from patients’ and healthy donors’ peripheral blood
plasma have the characteristics that identify them as exosomes. Notably, PD-L1 expression was
gradually upregulated on patients’ exosomes from HBV carriers to the HCC state. Cytokines that play a
major role in inflammation such as, IL-6, IL-8, IL-12, IFNy, and TNFa showed a slight increase
especially in Cirrhosis and HCC group when compared to controls. Besides, plasma IP-10 levels were
comparable among the groups. Cirrhosis and HCC groups had the highest IP-10 secretion. Overall,
IFNy and IP-10 levels were elevated in response to patient exosome, in a dose-dependent manner.
Similarly, murine splenocyte stimulation showed the gradual increase of IL-6 and IFNy in a dose-
dependent manner regardless of the immunologic background of the mice. Finally, exosome
formulations have enhanced the survival of HCC bearing mice by suppressing the tumor growth.

TH144. Identification of Novel T Regulatory Epitopes in Human Serum Albumin (HSA-Tregitopes)
Sandra Lelias', Patricia Bettinger2, Shah Miah?, Drasti Kanakia®, William Martin' and Anne De Groot'

'EpiVax, Inc., Providence, RI, 2EpiVax Inc., Providence, RI, 3EpiVax, Inc., PROVIDENCE, RI, *EpiVax
inc., Providence, RI
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The discovery of natural regulatory T cell epitopes (Tregitopes) in the Fc and Fab regions of
immunoglobulin G (IgG) has enabled our group to leverage natural tolerance to induce antigen-specific
tolerance in allergy, autoimmunity, and transplantation. We and others have shown that co-incubation of
Tregitopes with antigen in vitro leads to reduced proliferation of effector T cells (Teffs) and expansion of
antigen specific adaptive Tregs (aTregs). In vivo studies demonstrate that treatment with Tregitopes
suppresses T cell and antibody responses to co-administered antigens.

We hypothesized that other prevalent serum proteins such as human serum albumin (HSA) might
contain Tregitope-like sequences as a mechanism for maintaining peripheral tolerance to ubiquitous
proteins. Using our computational analysis tools, we identified multiple candidate HSA-Tregitopes that
are promiscuous HLA DR binders and have highly conserved TCR facing residues (in silico signature of
Tregitopes). Additionally, we have demonstrated that several of these peptides suppress recall
response to Tetanus Toxoid (TT) in an ex vivo bystander assay using human PBMCs, similar to IgG-
derived Tregitopes. Inhibition of CD4+ Teff activation and increased Treg/Teff ratio may result from the

activation of CD4*CD25"FoxP3* natural Tregs (nTregs) and/or the conversion of TT-specific Teffs to
aTregs.

The identification of HSA-derived Tregitopes has implications for use of albumin as a delivery vehicle in
drug development. HSA-Tregitopes could be used to restore peripheral tolerance and address the
underlying cause of many autoimmune disorders. Its ability to induce tolerance to its own cargo may
eventually be added to the already extensive list of albumin functions.

TH160. Can Tolerogenic Food Mitigate Allergy Induction?
Airton Pereira e Silva', Barbara Marmello’, Isabelle Guimaraes? and Gerlinde Teixeira’

"Universidade Federal Fluminense, Niteroi, Rio de Janeiro, Brazil, 2University of Zilina, Niteroi, Rio de
Janeiro, Brazil

INTRODUCTION: Evaluate the kinetics of oral tolerance or allergy induction to new proteins in the
acute phase of intestinal inflammation. METHODS/RESULTS: Adult male C57BL/6 were divided into 10
groups and received two sub epithelial doses of 100mg of peanut protein extract, within 21 days with
adjuvant addition in first and then received peanuts for 40 days (oral challenge-OC) for intestinal
inflammation induction, except negative control (NC), which continued with commercial chow.
Crystallized ovalbumin (OVA) diluted 1:5 v/v in distilled water, depleted by gavage 6h-before, -after and
concomitant the onset of the OC was used. Positive control (PC) and NC received saline per gavage.
All animals were given two intra-epithelial doses of 100ug-OVA, with a 21-day interval, the first with
adjuvant followed by new-OC (OVA-chow) until experiment ending. We evaluated: body weight, food
intake, 1gG (total) anti-peanut and OVA titers, duodenum and jejunum histomorphometry and T and B
lymphocytes profile of mesenteric lymph nodes. No changes in diet intake were observed, except in
new-OC. Anti-OVA total IgG antibody titers showed significant increase in concomitant group. Flow
cytometry revealed significant decrease in CD4+CD25+Foxp3+ lymphocytes and significant increase in
CD8+ T lymphocytes in concomitant group. Histomorphometry, Concomitant and 6h-After groups were
classified as Infiltrative and Partial Destruction stages hybrids. 6h-Before was classified as Infiltrative,
while PC was classified as Partial Destruction stage. NC was classified as Normal. CONCLUSION:
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New protein introduced concomitant to allergenic protein might develop multiple allergies. New food
administration in a physiological context of the gut mucosa generates tolerance.

TH315. Inhibition of human CD38 ecto-hydrolase activity with a biepitopic first-in-class fully
human mAb that lacks effector function prevents acute GvHD in immune humanized NSG mice
Maria Cristina Cuturi', Ghenima Ahmil2, Laure-Helene Ouisse®, Kevin Dang*, Pranjali Dalvi®,
Suhasini lyer*, Roland Buelow?, Ignacio Anegon? and Wim Van Schooten?

"INSERM, Nantes, Pa ys de la Loire, France, 2INSERM TRIP, Nantes, Pa ys de la Loire, France,
3INSERM TRIP, nantes, Pays de la Loire, France, 4Teneobio, Newark, CA

CD38 is a multifunctional ectoenzyme expressed predominantly on immune cells. Increase of CD38
expression results in decline of intracellular NAD+ levels, inversely it’s inhibition boosts intracellular
NAD+ levels. Increased cellular NAD+ levels have been shown to inhibit immune responses. We
hypothesize that the inhibition of CD38 enzymatic activity with a mAb could be an effective therapeutic
approach to inhibit immune responses.

We developed AB181_185 a fully human heavy chain-only bispecific monoclonal anti-CD38 antibody

that inhibits human CD38 enzymatic activity increasing cellular NAD* levels and without killing CD38+
cells. In this study we investigated the effect of AB181_185 administration to control acute GvHD in
immune humanized NSG mice. Mice injected with human PBMCs developed GvHD in 16 days +/- 6
days and were euthanized (n=12), in contrast, all treated mice survived and had stable weight over a 50
days follow up (n=6, p=0.0005). Anti-CD38 mAb-treated mice showed significantly lower clinical score,

liver leukocyte infiltration, numbers of human CD45* cells, T CD4* and T CD8* cells and CD3*CD69* T

cells but higher percentage of T CD4*FOXP3* in spleen. Moreover, we found in treated mice a
significant increase in the ratio of IFNy/IL10.

Our results showed that AB181_185 efficiently prevents acute GvHD controlling T effector cell

activation and preserving Tregs. Studies are on-going to analyze the role of NAD* on this effect. We
propose that inhibition of CD38 enzymatic activity could be a new treatment for acute GVHD and,
possibly, other immune mediated disease.

TH319. Accelerated Germinal Center Reaction by Targeting Vaccine Antigens to Major
Histocompatibility Complex II

Kristian Andersen', Peter C. Huszthy?, Ramakrishna P. Gopalakrishnan?, Johanne t. Jacobsen?,
Marte Fauskanger?, Anders A. Tveita2, Gunnveig Gradeland? and Bjarne Bogen?

TUniversity of Oslo, OSLO, Oslo, Norway, 2University of Oslo, Oslo, Oslo, Norway
Most vaccines induce protection by generating high levels of high affinity antibodies towards vaccine

antigens. High affinity B cell clones emerge from germinal center (GC) reactions and enhancing the GC
reaction is a prime objective in vaccine development. We demonstrate that targeting antigen to MHCII
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on antigen presenting cells (APCs) increased the GC reaction, resulting in augmented levels of high
affinity B cell clones in the GCs and ultimately more long-lived plasma cells in the bone marrow.
Targeting APCs increased presentation of antigenic peptide on MHCII, and numbers of antigen reactive
GC B cells and T follicular helper cells were elevated. Interestingly, the improved responses required
cross-linking of BCR and MHCI! in either cis or trans. B cells could function as efficient APCs when
antigen was targeted to MHCII, and other APCs were redundant in vivo. The enhanced GC reaction
induced by MHCII-targeting of antigen has clear implications for design of more efficient subunit
vaccines, and particularly for influenza and HIV vaccines intended to induce broadly neutralizing
antibodies.

TH361. A MAdCAM-tethered PD-1 Agonist Inhibits T cell Activation and Ameliorates Intestinal
Inflammation

Lindsay Edwards', Bridget Larkin?, Salvatore Alioto?, David Cluckey, Daniel Rios3, Emily Lurier?,
Patrick Halvey!, Katalin Kis-Toth?, Nathan Higginson-Scott?, Joanne Viney? and Kevin Otipoby?

'Pandion Therapeutics, Watertown, MA, 2Pandion Therapeutics, Cambridge, MA, 3Pandion
Therapeuitcs, Cambridge, MA

T cell function is regulated by complex signaling networks of interconnected activators and inhibitors.
Blockade of inhibitory receptors such as PD-1 has emerged as a novel treatment for multiple forms of
cancer. One of the most common adverse events associated with blockade of the endogenous PD-
1/PD-L1 pathway is the induction of autoimmune pathology, including in the intestine, demonstrating
that PD-1 signals are necessary for normal immune homeostasis in humans. Given this body of clinical
data, we sought to generate a PD-1 agonist antibody as a therapeutic target for autoimmune diseases.
Rather than systemically modulating the immune response, we combined our PD-1 agonists with
moieties targeting specific tissues to modulate activated T cells causing localized pathology. Here we
demonstrate that a bifunctional MAdCAM-tethered PD-1 agonist molecule can signal through the PD-1
receptor and inhibit T cell effector functions in vitro. In vivo, the MAdCAM-tethered PD-1 agonist
attenuates intestinal inflammation in a mouse model of xenogeneic graft versus host disease and
provides a significant survival advantage compared with vehicle control animals. This work
demonstrates that targeting PD-1 with an agonist antibody can inhibit undesirable immune responses in
specific tissues.

TH363. PD-1 Protects Newly Activated Effector T Cells from Premature Restimulation-Induced
Cell Death

Camille Lake', Katherine Pohida®, Kelsey Voss? and Andrew Snow’

"Uniformed Services University of the Health Sciences, Bethesda, MD, 2Vanderbilt University,
Nashville, TN

The immune system utilizes tightly regulated homeostasic processes to clear pathogens while avoiding
host immunopathology. Restimulation-Induced Cell Death (RICD) is one such critical process in which
activated T cells that receive subsequent antigenic stimulation reach a critical T Cell Receptor (TCR)
signal threshold and commit to apoptosis, facilitating contraction of the T cell pool following pathogen
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clearance. Programmed Cell Death -1 (PD-1) is a coinhibitory protein expressed in newly activated
effector T cells which dampens TCR signal strength through recruitment of the phosphatase SHP2.
Though its role in regulating exhaustion has been investigated thoroughly and blockade of this protein is
being utilized as a cancer therapeutic, its role in regulating RICD remains unknown. We hypothesized
that PD-1 protects activated, expanding T cells from premature RICD. In line with our hypothesis,
decreased PD-1 presence or signaling increased RICD sensitivity in newly activated cells. In addition,
pharmacological inhibition of SHP2 independently increased RICD, suggesting that PD-1 may protect
newly activated cells from RICD via recruitment of SHP2. Downstream of SHP2, the transcription factor
BATF has been associated with PD-1 activity; we found that knocking down BATF also increased
RICD. We hypothesize that PD-1 recruitment of SHP2 alters BATF expression and ultimately changes
expression patterns of apoptotic proteins that confer resistance to RICD during clonal expansion, which
we are currently investigating through gPCR arrays. This work demonstrates that coinhibitory proteins
like PD-1 are key modulators of immune system balance, helping to explain and potentially rectify
unpleasant side effects of checkpoint blockade therapy.

TH445. Continued Bcl6 expression prevents the transdifferentiation of established Tfh cells into
Th1 cells during acute viral infection

Dirk Baumjohann', Dominik Alterauge?, Johannes Bagnoli2, Frank Dahlstrdm?, Barry Bradford®, Neil
Mabbott3, Thorsten Buch* and Wolfgang Enard?

"University Hospital Bonn, Bonn, Nordrhein-Westfalen, Germany, 2LMU Munich, Planegg-Martinsried,

Bayern, Germany, SUniversity of Edinburgh, Midlothian, Scotland, United Kingdom, 4University of
Zurich, Schlieren, Zurich, Switzerland

T follicular helper (Tfh) cells are crucial for the establishment of germinal centers (GCs) and potent
antibody responses. Nevertheless, the T cell-intrinsic factors that are required for the maintenance of
already established Tth cells and how they could be leveraged to modulate ongoing GCs remain largely

unknown. Here, we used temporally guided gene ablation in CD4* T cells to dissect the contributions of
the Tth-associated chemokine receptor CXCR5 and the transcription factor Bcl6. Induced ablation of
Cxcrb had minor effects on the function of established Tfh cells and Cxcrb-ablated cells still exhibited
most features of CXCR5-positive Tth cells. In contrast, continued Bcl6 expression was critical to
maintain the GC Tth cell phenotype and also the GC reaction. Importantly, T cell-specific Bcl6 ablation
during acute viral infection resulted in transdifferentiation of established Tth into Th1 cells. These
functional insights not only underline the high degree of plasticity of Tfh cells, but they also provide
insights into how ongoing GC reactions may be modulated through boosting or restraining the function
of Tth cells in health and disease.

Immuno-oncology

F162. The Galectin-9/Tim-3 axis is associated with an immune-suppressive microenvironment in
gastric cancer
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The development of immune checkpoint inhibitors (e.g. anti-PD1) has revolutionized cancer treatment.
However, in gastric cancer (GC), only approximately 20% of patients show clinical benefit. An emerging
checkpoint target is Tim-3, a membrane protein that enhances immunosuppression. Despite this, the
expression and the role of its ligand Galectin-9 (Gal-9) in GC is still undeciphered. We hypothesize that
Gal-9 could promote an immune-suppressive tumor microenvironment and that redundancy exists
between checkpoint inhibitors.

We performed a bioinformatic analysis of gastric adenocarcinoma from the TCGA database to evaluate
immune checkpoint expression patterns. Furthermore, in vitro, Gal-9 was transfected into GC cells
(AGS) or recombinant Gal-9 was administrated. Eptihelial to Mesenchymal Transition (EMT) is a key
step in metastasis, thus we evaluated levels of EMT markers by Western Blot. Furthermore, T cells and
endothelial cells (HUVECs) were treated with conditioned media isolated from recombinant Gal-9
treated or Gal-9 transfected cancer cells to determine immune checkpoint expression. Given the
observation that tumor endothelial cells express Gal-9, we evaluated the effect of this protein on
angiogenesis and migration.

Results from TCGA analysis demonstrated a positive correlation between Gal-9, PDL-1 and Tim-3,
which was consistent with in vitro experiments, where increased expression of Gal-9 resulted in
increased PDL-1 and Tim-3 in AGS cell line. Furthermore, positive correlations were present between
Gal-9 and Treg and T cell dysfunction markers. In addition, Gal-9 presence in vitro increased cancer
cell invasion, EMT markers and angiogenesis.

These results suggest an association between Gal-9 and an immune suppressive microenvironment
and GC progression.

F164. BET bromodomain proteins transduce AMPK signaling to regulate expression of multiple
inhibitory receptors on T cell and NK cell subsets

Allison Casey', Kunlin Huang', Anna Belkina? and Gerald Denis?
"Boston University, Boston, MA, 2Boston University Medical Campus, Boston, MA
Co-morbid disorders of metabolism are rising among cancer patients. In Type 2 diabetes (T2D), a

chronic inflammatory disease that associates with progression of several cancers, T cell subsets show
abnormal polarization, metabolic impairment and elevated expression of inhibitory receptors (IR) in both
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periphery and tumor infiltrates. T2D patients lose CD8" tumor surveillance, favoring escape of
micrometastases from primary tumors. Yet existing approaches to immuno-oncology therapies have
been tested in metabolically healthier cancer patients, rather than at safety net hospitals, where T2D
sometimes affects up to half the population. The Bromodomain and Extra-Terminal (BET) proteins,
comprising BRD2, BRD3 and BRD4, are transcriptional co-regulators of metabolism and are targets in
cancer immunotherapy. We previously showed that individual BET proteins control PD-1 and PD-L1
expression, central to immunotherapy. Here we measured expression of PD-1, CTLA4, TIGIT and TIM-
3 expression on human primary CD4+, CD8+, NK and NKT cell subsets, and manipulated metabolic
signaling through 5' adenosine monophosphate-activated protein kinase (AMPK), a metabolically critical
enzyme, dysregulated and routinely targeted by the first line T2D therapies such as metformin. We
hypothesized that AMPK-dependent programs affect multiple immune lineages in a distinct, subset-
specific manner that could explain the diverse actions of metformin in T2D patients. Small molecule
BET inhibitors, including the pan-BET inhibitor JQ1 and the BRD4-selective degrader MZ-1, target
multiple IR genes. We observed TIGIT and TIM3, but not PD1 and CTLA4, become BET-independent
upon AMPK inhibition. Distinctive BET regulation of IRs could have value in cancer immunotherapy
applications, particularly in T2D patients with cancer.

F169. Vd1 T Cells with Cytotoxic Potential are TIGIT+ and Candidates for Adoptive Cell Therapy
Cathriona Foley Foley' and Lydia Lynch?
"Cork Institute of Technology, Cork, Cork, Ireland, 2Trinity College Dublin, Dublin, Dublin, Ireland

yo T cells are MHC unrestricted and thus excellent candidates for ‘off-the-shelf’ pan-cancer adoptive
cell immunotherapy, however, they have yet to demonstrate consistent clinical impact. Nevertheless,
there has been an expansion in the number of companies and clinical trials focused on developing and
testing yo T cell therapy for cancer. Investigations are underway to identify alternative yd T cells
subsets for yd T cell adoptive cell therapy. It is hypothesised that the V&1 subset are less susceptible to
activation-induced exhaustion compared to Vy9Vd2 T cells. Here we characterised expression of
inhibitory receptors on yd T cells from cord blood, peripheral blood and endometrial tumours and
identified TIGIT as a key ‘checkpoint’ on V&1 yd T cells expressed on antigen experienced cells. We
uncoupled the effect of stage of differentiation from TIGIT engagement and demonstrated it reduced
Vo1 proliferation. We showed peripheral blood TIGIT+Vd1 cells have superior cytotoxic potential
relative to TIGIT-Vd1 cells. It has been revealed that the bicinformatic classification of the y6 T cell
signature is indistinguishable from other immune cell signatures. Here, we use the yd T cell specific
gene TRDV1, unique to the V&1 chain of the yo T cell receptor (TCR), to improve the intra-tumoral V&1
T cell signature. Using The Cancer Genome Atlas (TCGA) we demonstrated expression of TIGIT and
TRDV1 was associated a cytotoxic gene signature and enhanced patient survival in some cancer types.
We propose that TIGIT+Vd1 T cells are anti-tumour candidates for adoptive cell immunotherapy, in
combination with anti-TIGIT antibodies.

F198. NLRP3 regulates IL-4 expression in malignant CD4+ T cells of cutaneous T Lymphoma
with an Implication in the disease progression
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Introduction. In cutaneous T cell ymphoma (CTCL), a dominance of Th2 profile related with the

disease progression has been proposed. Aim. To evaluate IL-4 expression by malignant CD4* T cells
in early stage of CTCL patients as well as the regulatory mechanism of IL-4 and its implication in the
disease progression. Material and Methods. Skin biopsies of CTCL patients were collected. Malignant
lymphocytes were identified by TOX expression. Proliferation and IL-4 expression were evaluated by
flow cytometry. IL-4, NLRP3 and Karyopherin a2 expression was evaluated by immunofluorescence.
NLRP3 expression and inflammosome assemble were inhibited using a specific sSiRNA and a
pharmacologic inhibitor respectively. Recombinant IL-4 was added to evaluate IL-4 and TOX
expression and NLRP3 localization. Results. The results show the presence of malignant

TOX*/CD4*/IL-4* T cells in early-stage of CTCL patients. Interestingly, we found that in malignant cells
NLRP3 is located in the nuclei and that reduction of NLRP3 expression or the inhibition of its assemble
have an impact in the IL-4 expression. In addition, we observed that IL-4 amplified this mechanism
increasing the expression of Th2 cytokines. We found that the mechanism of regulation of IL-4
mediated by NLRP3 is increased in tumor stage, which increases the malignant features in the CD4* T
cells. Conclusions. The results suggest that NLRP3 is a key regulator of IL-4 expression in malignant

CD4* T cells present in the skin lesions of CTCL patients and that this mechanism might have an
important implication in the progression of the disease.

F214. Benchmarking of mouse tumor models against Human patterns of tumor-immune
infiltration

Tristan Courau, Lupin-Jimenez Leonard, Gabriella Reeder, Nayvin Chew, Peter Turnbaugh, Matthew
Spitzer and Matthew Krummel

UCSF, San Francisco, CA

Although mouse models have provided unparalleled insights in tumor immunology, there is limited
experimental data establishing robust correlation between the global immune profile of mouse and
human tumors, in which these models often fail to accurately anticipate immunotherapy efficacy for
humans. Such may be due the inability of current mouse models to capture pertinent and complex
genetic and environmental variation contributing to human pathology. Elucidating this biological
complexity will be vital for the generation of novel therapeutics.

To this end, we are benchmarking the immune profile of 14 common and exceptional mouse tumor
models against Human data generated in the ImmunoProfiler Initiative at UCSF. This is done by
performing standardized deep profiling of the immune infiltrate in these models by mass cytometry
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(CyTOF) and single-cell RNA sequencing, and by studying human-relevant conditions including
treatments with antibiotics, high-fat diet feeding and aging.

Once completed, our study will provide a strong rationale to the use of specific mouse models to study
particular subtypes of patients and provide a major resource to deeply understand the biology of tumor-
immune interactions.

F227. Functional Genomic Studies of Cancer Inmune Evasion Using In Vitro and In Vivo
CRISPR/Cas9 Genetic Screens

Dimitrios Garyfallos', George Vaassiliou? and Allan Bradley'

"University of Cambridge, Cambridge, England, United Kingdom, 2Wellcome Trust-MRC Cambridge
Stem Cell Institute, University of Cambridge, Cambridge, England, United Kingdom

Recent advances in cancer immunology have shed light on the interaction of the immune system with
cancer. Expression of immune checkpoints by cancer cells allows their efficient immune evasion. The
great potential of these findings is highlighted by approval of therapeutic antibodies blocking immune
checkpoints. Development of novel immunotherapies constitutes an extremely promising clinical
development, which was limited due to lack of reliable high-throughput technologies. With these in
mind, | have carried out in vitro and in vivo CRISPR/Cas9 genome-wide screens. These, enable the
identification of genes whose knockouts sensitise cancer cells to immune responses, while also
allowing the characterisation of novel cancer immune evasion pathways. | have optimised these
screens and have verified that genome-wide gRNA library coverage in vivo is possible in a model of
colon cancer. Initial results indicate that disruption of antigen presentation pathways, interferon and NF-
kB signalling are lethal to tumour cells in vivo. The identified candidate genes were validated in

vivo and in vitro by designing targeted gRNA libraries. A number of significantly depleted and enriched
genes have been identified, such as Cd274 (PDL1) and Ptpn2, among others. Further work is focusing
on investigating their mechanistic role by characterising the immune responses elicited by specific
mutations. Finally, I'm planning to identify the main effector cells using flow cytometry along with single-
cell RNAseq. | anticipate that these findings have the potential to advance our understanding of cancer
immune evasion, while enabling the development of immunotherapies, by providing a framework for
high-throughput target identification and validation.

F228. Studying the effect of immune checkpoint inhibitors on the human innate immune
response

Maria Bermudez', Sarah E. Ryan?, Wing Wu3, Kathryn Steel', Louisa E. McDonald*, Sundeep
Ghuman?, Andrew P. Cope?, Sophie Papa? and Leonie Taams'

'King's College London, London, England, United Kingdom, 2KCL, London, England, United Kingdom,
3UCL, London, England, United Kingdom, *NHS, London, England, United Kingdom

Introduction: Cancer immune checkpoint inhibitor (CPI) therapy is frequently accompanied by
immune-related adverse events (irAEs). The underlying mechanisms of these events are still poorly
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understood. We set out to investigate serum cytokines/chemokines and innate immune cell frequencies
and phenotypes before and after CPI treatment and whether these differ between patients who develop
irAEs and those who do not.

Methods: The Pathobiology of Adverse Immune Reactions (PAIR) study recruits cancer patients
requiring treatment with CPI therapy. Serum and PBMC were collected from PAIR patients prior to and
during treatment with CPls, including at times of toxicity. Serum cytokines/chemokines were analysed
by 25-analyte bead array; PBMC were immunophenotyped by flow cytometry.

Results: Analysis of serum from 29 patients demonstrated that after a single dose of CPI, levels of IL-
2R, IL-12, IFN-a, CXCL9 and CXCL10 were significantly increased in all patients, while IL-1RA was
only significantly increased in those who developed toxicity. Significantly lower baseline serum levels of
IL-2R were found in patients who developed toxicity compared to those who did not. Preliminary data
suggest that there are alterations in certain innate immune cell populations upon checkpoint blockade
and in relation to toxicity.

Conclusions: We describe an increase in various, mostly innate, cytokines/chemokines following the
first dose of CPI, with differences between patients who develop irAEs. We are currently validating
these findings in a second patient cohort, and investigating the immunophenotype of innate immune cell
populations pre/post therapy.

Supported by Cancer Research UK, John Reece, and the NIHR-BRC at King's/GSTFT.

F233. Risk-Dependent Alterations in T Cell Exhaustion in Childhood Leukemia

Samuel McCachren', Jithendra Kini Bailur2, Katherine Pendleton?, Juan Vasquez3, Hong Seo Lim*,
Alyssa Duffy2, Deon Doxie?, Akhilesh Kaushal?, Connor Foster®, Peng Qiu?, Melissa Kemp*, Madhav
Dhodapkar? and Kavita Dhodapkar?

mory University/Georgia Institute of Technology, Atlanta, GA, “Emory University, Atlanta, GA, °Yale
'Emory University/Georgia Institute of Technology, Atlanta, GA, 2Emory University, Atlanta, GA, 3Yal

University, New Haven, CT, “Georgia Institute of Technology, Atlanta, GA, New York University, New
York City, NY

Risk stratification guiding management of acute leukemias in childhood is based on clinical features,
and whether properties of the host immune system impact disease risk is not known. Here, we used
high-dimensional single-cell analysis (mass cytometry and single-cell RNA sequencing) and functional
studies to investigate the bone marrow immune cell repertoire of B-lineage acute lymphoblastic
leukemia (B-ALL, n=36) patients, acute myelogenous leukemia (AML, n=28) patients, and healthy
donors (n=11). Our studies reveal surprising evidence of chronic activation and exhaustion of bone
marrow T cells in leukemia, with depletion of TCF1+ stem-like memory T cells and accumulation of T
cells with a terminal effector/exhausted phenotype. Properties of immune cells identified distinct
immune-based clusters correlating with disease risk in B-ALL. Analysis of T cell gene expression
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revealed that high-risk individuals had enrichment of exhausted T cells relative to low-risk and healthy.
Examination of the tumor cells revealed an association between tumor gene expression and immune
risk; tumors with enriched stem-associated genes correlated with high-risk T cell phenotype. Our
studies provide a comprehensive analysis of the immune landscape in childhood leukemia. They
demonstrate that hierarchy of T cell exhaustion is established even in pediatric malignancies which are
characterized by a much lower mutation burden relative to adult tumors. This link between the immune
microenvironment and disease risk could be important to informing treatment decisions in the future,
especially regarding immune therapies such as T cell redirection, which rely heavily on the efficacy of a
patient’s own immune repertoire.

F247. Novel Multi-specific Antibodies for Targeted Inmune Modulation of Solid Tumors and
Hematological malignancies

Udaya Rangaswamy', Brian Avanzino!, Aarti Balasubramani®, Starlynn Clarke?, Kevin Dang’, Laura
Davison', Katherine Harris', Priya Ganesan’, Brett Jorgensen', Yuping Li', Kyle Lorentsen?, Harbani K
Malik-Chaudhry’, Harish Medlari!, Duy Pham', Kirthana Prabhakar!, Ute Schellenberger3, Harshad
Ugamraj®, Wim Van Schooten?, Roland Buelow', Nathan Trinklein! and Suhasini lyer

"Teneobio, Newark, CA, 2Caribou Biosciences, Berkeley, CA, 3Teneobio, Inc, Newark, CA

Despite a revolutionary advance in the treatment of multiple cancer types owing to the success of
antibodies targeting immune checkpoint blockade pathways, gaps remain in the understanding of
mechanisms resulting in failure to treat certain cancers. There is an ever-growing need for novel
modalities to harness the immune system to facilitate better cancer treatments.

UniRats™ are novel transgenic rats used to generate human HCAbs (Heavy Chain only antibodies),
termed UniAbs (Clarke S et al, Frontiers in Immunology, Jan 2019). Using a high-throughput discovery
platform, we can rapidly generate a distinct set of antibodies against any antigen. UniAbs serve as
building blocks for development of multi-specific antibodies with desired functional outcomes. The
versatility of the UniAbs enables creation of multi-specific antibody moieties namely T-cell redirecting
antibodies, antibodies against costimulatory molecules or antibodies targeting multimeric cell surface
receptors, in a plug-and-play fashion. As an example, our unique T cell redirection platform utilizes an
anti-CD3 arm which, when combined with an anti-tumor associated antigen arm (anti-TAA), results in
efficient tumor lysis with minimal cytokine release. Using a case study in solid tumors, we will highlight
the modular nature of this platform for rapid therapeutic development.

F264. Immune Profiling of the Tumor Microenvironment Using Multiplexed lon Beam Imaging
(MiIBI)

Jason Ptacek’, Srimoyee Ghosh?, Lourdes Pablo?, Bin Feng?, Hailei Zhang?, Yari Sigal3, Jay Tarolli®,
Murat Aksoy?, Yi Zhang®, Rachel Finck® and Jessica Finn®

'I0ONpath, Inc., Menlo Park, CA, 2GSK, Waltham, MA, 3/ONpath, Inc, Menlo Park, CA
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Traditional imaging platforms are limited in their ability to identify both the cell types present in the tumor
microenvironment and the spatial relationship between immune and cancerous cells. To address this,
MIBI has been developed to image up to 40 markers at single cell resolution.

Staining of 10 non-small-cell lung carcinoma (NSCLC) formalin-fixed paraffin embedded tissue samples
was performed similarly to traditional Immunohistochemistry (IHC) except that a panel of 22 metal
labeled antibodies were applied to the slide simultaneously. The tissue was imaged at subcellular
resolution using an ion beam and time-of-flight secondary ion mass spectrometry (ToF-SIMS). The
masses of detected species were then assigned to target biomolecules given the unique label of each
antibody. Multi-step processing and segmentation utilizing highly expressed nuclear, membrane, and
cytoplasmic markers were performed to accurately determine cell boundaries and enable quantitative
analyses marker expression, cell classification, and the spatial relationships between cells types.
Results comparing the abundance of tumor cells, vascular cells, and immune cell subsets between
samples identified “cold” tumors with few immune cells and inflamed samples that varied in the type of
immune populations present. Immune checkpoint markers (LAG3, PD-1, PD-L1, TIM-3) were also
quantified at single cell resolution. In conclusion, this study shows that MIBI offers high-parameter
capability necessary to (1) identify the wide range of cell types present within the complex tumor
immune landscape, (2) the spatial relationships between these different cell populations, and (3) the
expression status of key immunoregulatory proteins.

F271. Leveraging gene signatures to define immune classes across human tumor
Alexis Combes’, Bushra Samad', Jessica Tsui' and Matthew Krummel?2
TUCSF, SAN FRANCISCO, CA, 2UCSF, San Francisco, CA

In Immunoprofiler Consortium (IP1) at UCSF, and our aim is to understand the immunological basis of
cancer and its effects on the efficacy of treatment. Immunotherapy and especially immune checkpoint
blockade have shown outstanding results in the treatment of cancer but only in 20% of treated patients.
This low efficacy could be due to variability of the TIME between different patients or to the fact that
treatment studies have been solely conducted in mouse models. In order to understand the nature of
the immune response to cancer we have established a pipeline to immunophenotype a broad range of
solid tumors. We combine transcriptomics, single cells analysis, infiltrate composition and to find
patterns that are conserved across many different types of human tumors (e.g. Lung, Bladder, Head
and Neck, Ovarian, Colorectal, etc.) in order to identify disease types and immunological tumor states.

F290. An Engineered Allogeneic Artificial Antigen Presenting Red Cell Therapeutic, RTX-321,
Promotes Antigen-Specific T Cell Expansion and Anti-Tumor Activity

Xuqing Zhang', Mengyao Luo?, shamael Dastagir?, Mellissa Nixon®, Annie Khamhoung?, Andrea
Schmidt3, Albert Lee?, Douglas Mclaughlin®, Viral Amin, Chris Moore®, Timothy Lyford4, Mary gribble®,
Christopher Carpenter*, Thomas Wickham* and Tiffany Chen*
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The wider adoption of antigen-specific therapies, such as CAR-T and cancer vaccines, has been limited
by significant toxicity, limited effectiveness in solid tumors and difficulties in manufacturing at scale. To
address these limitations, Rubius Therapeutics has genetically engineered red cells to create an
allogeneic artificial antigen-presenting cell (aAPC), RTX-321, that presents an HPV E7 peptide on MHC
[, 4-1BBL and IL-12 to mimic the human immunobiology of T cell-APC interactions.

RTX-321 expanded HPV-specific TCR-transduced primary human CD8 T cells with an effector
phenotype. To determine in vivo efficacy, a surrogate murine red cell (MRBC-321) was designed with
surface conjugated murine MHC [-OVA, 4-1BBL and IL-12. mRBC-321 treatment resulted in 15/16
tumor regressions and 11/16 cures of EG7.0VA tumors with OT1 adoptive transfer. mRBC-321
promotes antigen-specific T cells expansion and effector function in addition to favorable non-antigen-
specific immune modulations in the tumor. Cured mice were resistant to re-challenge with EG7.0VA,
which correlated with OT1 and endogenous OVA-specific T cell expansion. Challenge with the parental
EL4 tumors demonstrated 3/7 delays and 3/7 cures, suggesting antigen spreading. Importantly, in mice
without OT1 transfer, mMRBC-321 significantly delayed EG7.0VA tumor growth and extended survival.

These results support the planned IND filing of RTX-321 for the treatment of HPV16+ advanced solid
tumors by the end of 2020. Beyond application to HPV-positive tumors, the allogeneic RCT-aAPC
platform is highly modular and is being developed for application to shared and personal cancer
neoantigens and additionally offers the potential for the treatment of autoimmune and inflammatory
diseases.

F304. Exploration of Inmune Checkpoints Ligands in Exosome-Enriched Fractions During the
Progression of the Cervical Cancer

Alan Guillermo Alejandre-Gonzalez', Fabiola Solorzano', Jesse Haramati2, Jorge Gutierrez-Franco?,
Miriam Ruth Bueno-Topete', Blanca Estela Bastidas-Ramirez', Mary Fafutis-Morris* and Susana del
Toro-Arreola’

'Instituto de Investigacién en Enfermedades Crénico-Degenerativas, Departamento de Biologia
Molecular y Genémica, CUCS, Universidad de Guadalajara, Guadalajara, Jalisco, Mexico, 2Laboratorio
de Inmunobiologia, Departamento de Biologia Celular y Molecular, CUCBA, Universidad de
Guadalajara, Guadalajara, Guadalajara, Jalisco, Mexico, Unidad Académica de Ciencias Quimico
Bioldgicas y Farmacéuticas, Universidad Auténoma de Nayarit, Tepic, Nayarit, Mexico, 4Centro de

Investigacion en Inmunologia y Dermatologia, CUCS, Universidad de Guadalajara, Guadalajara,
Jalisco, Mexico

Background. Cervical cancer represents the third most commonly diagnosed cancer in women
worldwide. Among the most novel therapeutic strategies for the treatment of cancers is the blockade of
important immune checkpoint molecules expressed by T and NK cells, such as PD-L1 or TIGIT. These
receptors negatively regulate the activation upon the interaction with their ligands PD-L1 and
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CD155/Nectin-2, respectively; conversely, NKG2D positively regulates the activation after engagement
to MICA/B. However, tumor cells can release these ligands via exosomes promoting different
physiological consequences. Objective. To determine whether these ligands are released to the
systemic circulation in a soluble form or confined to exosome fractions following the progression of the
cervical cancer. Methods. Exosomes were isolated from serum of patients with intraepithelial lesions or
cervical cancer (a group of healthy women was included as a control). By Western blot, we identified T
and NK cell ligands in total sera, exosome-free fractions and exosome-enriched fractions. Results. Our
results showed different molecular weights of PD-L1, MICA/B, CD155 and Nectin-2, which were found
either in exosomes or in exosome-free fraction, with a similar pattern in all groups. In the case of PD-L1,
the most abundant band was between 25-30 kDa, followed by a 100 kDa band. The 100 kDa band was
absent in the exosome-enriched fraction, though the other bands were present. It is possible that the
presence of the 25-30 kDa bands, which were confined to exosomes, might be a biomarker to identify
patients most likely to respond well to anti-PD-L1 immunotherapy.

F339. Peripheral T cell expansion predicts tumor infiltration and clinical response

Jane Grogan', Thomas Wu?, Shravan Madireddi?, Patricia de Alemeida2, Romain Banchereau?, Ira
Mellman3 and Richard Bourgon?

TARSENALBIO, SAN FRANCISCO, CA, 2Genentech, San Francisco, CA, 3Genentech, South San
Francisco, CA

Despite the resounding clinical success in cancer treatment by antibodies that block the interaction of
PD-1 with its ligand PD-L1 [Mellman 2011], key unknowns remain concerning the mechanisms
responsible. A major limitation to understanding the origin and fate of T cells in tumor immunity is the
lack of quantitative information on the distribution of individual T cell clonotypes in cancer

patients. Here we performed deep single-cell sequencing of RNA and T cell receptors in 14 cancer
patients across four different cancer types, from surgical resections of their tumor and normal adjacent
tissue (NAT), and in 4 patients, from peripheral blood. We obtained 330 million mRNA transcripts
across 141,623 T cells, of which 99,788 had clonotypes. T cells were grouped into 56,975 distinct
clonotypes by matching CDR3 regions, which allowed us to measure clonal expansion and track clonal
lineages across tissues. We find clear evidence of clonotypic expansion of T effector-like cells not only
within the tumor but also in NAT. Patients with gene signatures of such clonotypic expansion respond
best to anti-PD-L1 therapy. Importantly, expanded clonotypes found in the tumor and NAT can also
typically be detected in peripheral blood, suggesting a convenient approach to patient

identification. Analysis of our data along with several external datasets suggests that intratumoral T
cells, especially in responsive patients, are continuously replenished with fresh, non-exhausted
replacement cells from sites outside of the tumor, suggesting continued activity of the cancer immunity
cycle in these patients, the acceleration of which may be associated with clinical response.

F414. The Generation of “Off-the-Shelf” CD19-Chimeric Antigen Receptor (CAR) T Cells Using
Umbilical Cord Blood as Source of T lymphocytes.
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Background: T lymphocytes through the expression of chimeric antigen receptors (CAR) can be
redirected to tumors and showed unprecedented clinical success for pediatric and adult B cell
malignancies. Umbilical cord blood (UCB) represents a promising source of T cells for the generation of
“off-the-shelf” CAR-T cells, replacing the manufacturing in autologous setting. The aim of this study is to
prove that CAR-T cells can be efficiently generated from UCB and perform a deep characterization of
these CAR-T cells. Methods: UCBs samples were obtained from Sidra Medicine. T-Lymphocytes were
negatively enriched by magnetic selection (Miltenyi Biotech) and activated by agonistic anti-CD3 and
anti-CD28 mAb (either beads, Dynabeads or TransAct (Miltenyi Biotech). T cell transduction was
performed in vitro with lentiviral vectors (CD19-CD28z or CD19-4-1BBz CARs), Deep phenotype
analyses and functional characterization of CAR-T cells was performed. Results: T lymphocytes from
either UCB or PBMC showed high efficiency in expressing the CARs (40-70% of positive cells).
Preferential selection of early differentiation/central memory T cells was observed in UCB- vs. PBMC-

CAR-T cells (CD45RA+CCR7+CD28*CD27*CD137*CD62L*). Efficient in vitro expansion of UCB-CAR-
T cells was observed with 26-56-fold increase and the obtained cells can reach up to 4x108cells. Anti-

tumor-specific reactivity was observed following the co-culture of CD19-CAR-T cells with CD19*target
cells. IFN-g, granzyme B and perforin were secreted by T cells and detected through EliSpot and
FluoroSpot assays upon engagement of CD19-CAR. The transcriptomic profile of UCB-CAR-T was
assessed upon antigen-specific stimulation. Conclusions: UCB represent efficient source of T cells for
the generation of “off-the-shelf’ CAR-T cells.

F425. The Single Cell Landscape Defining Checkpoint Inhibitor Colitis Opens a Window Into
Immune Dysregulation in The Human Colon

Molly Thomas', Kamil Slowikowski', Mazen Nasrallah!, Kasidet Manakongtreecheep?, Jessica
Tantivit!, Leyre Zubiri!, Hamed Khalili', Kerry Reynolds’, Michael Dougan®, Nir Hacohen?® and
Alexandra-Chloe Villani*

"Massachusetts General Hospital, Boston, MA, 2Harvard University, Boston, MA, 3Broad Institute,
Cambridge, MA, *Massachusetts General Hospital, Broad Institute, Charlestown, MA

Antibodies against CTLA-4 and PD-1 have revolutionized metastatic solid tumor treatment. However,
their use is limited by immune-related adverse events. The gastrointestinal tract is a frequent target of
this immune attack seen in approximately 45% of patients on dual PD-1 and CTLA-4 blockade. To
better understand these potent immune responses, we analyzed ~180,000 single cells generated from
endoscopic colon biopsies by RNA sequencing (scCRNAseq) of epithelial, stroma, and immune cell
populations paired with T cell receptor (TCR) and B cell receptor profiling. Our cohort comprised 13
patients with checkpoint therapy colitis (irColitis), 10 patients on checkpoint therapy without colitis, and
8 healthy controls. Compared to controls, patients with irColitis displayed a marked expansion of
mucosal T regulatory cells and tissue resident CD8 T cells with multiple features of “dysfunction,”
cytotoxicity, and cell cycling. In addition, resident CD8 T Cells demonstrated increased TCR
diversification. Epithelial cells from patients affected by colitis displayed defects in epithelial stem cells
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accompanied by a strong interferon signature. To better understand the immunologic context of irColitis,
we generated additional sScCRNAseq libraries from 4 patients with microscopic colitis. We then integrated
our data with a published set of 350,000 cells from 18 patients with ulcerative colitis and 12 healthy
controls to generate a dataset of 550,000 cells from which we could infer biological commonalities with
inflammatory bowel disease. Together these data highlight the molecular mechanisms driving irColitis
and shed light on the specific role of CTLA-4 and PD-1 signaling in maintaining gastrointestinal immune
tolerance.

F431. Increased NK cell-mediated lysis of BRAF inhibitor resistant cells.

Louise Rethacker', Alexandra Frazao?, Geraldine Jeudy?, Antoine Toubert*, Héléne Moins-
Teisserenc®, Marie Roelens®, Sophie Dalac3, Eve Maubec’ and Anne Caignard®

'INSERM U1160, Paris, lle-de-France, France, 2INSERM, paris, lle-de-France, France, ®Djjon
University Hospital, Dijon, Bourgogne, France, 4INSERM, Paris, lle-de-France, France, °INSERM.,

PAris, lle-de-France, France, Sinserm, Paris, lle-de-France, France, "AP-HP Hépital Avicenne and
University Paris 13, PAris, lle-de-France, France

Targeted therapies and immunotherapies are first-line treatments for patients with advanced melanoma.
BRAF and MEK inhibition leads to a 70% response rate in patients with advanced melanoma with a

BRAFY600Elk mutation. However, acquired resistance occurs in the majority of patients, leading to
relapse. Immunotherapies activating immune cytotoxic effectors induce long lasting responses in 30%
of patients. In that context, combination of targeted therapies with immunotherapy is a promising
approach. We considered boosting Natural Killer (NK) cell tumor immunosurveillance, as melanoma
cells express stress-induced molecules and activate NK cell-lysis.

We have generated vemurafenib (a BRAF inihibitor) resistant (R) cells from BRAFV690E SK28 and M14
sensitive (S) melanoma cell lines and investigated how resistance interferes with immunogenicity to NK
cells. Vemurafenib resistance was accompanied by modulation of NK ligands binding NKG2D activating
receptor. Resistant melanoma cells lines (SK28R and M14R) induced higher NK degranulation, IFNy
secretion and were more efficiently lyzed by donor and patient NK cells. In addition, SK28R showed
increased TRAIL-RII expression and TRAIL-induced apoptosis.

Soluble NKG2D ligands known to regulate the receptor function have been associated to cancer
progression. Thus, we determined serum levels of several soluble ligands in 61 melanoma patients at
baseline and 6 months M post treatment with targeted therapies or immunotherapies. We found that
levels of soluble NK ligands (MICA, B7H6) were correlated with clinical response and may predict the
response to immune checkpoint in melanoma patients.

F442. A Novel Bioluminescent Inmunoassay Platform for Sensitive and Homogeneous Analyte
Detection Using Labeled Antibodies

lain Ronald, Dan Lazar, Nidhi Nath, Martha O'Brien, Hicham Zegzouti and Byounghoon Brian Hwang
Promega, Madison, WI
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NanoLuc® Binary Technology (NanoBiT®), a two-part complementation system based on NanoLuc
luciferase, is a proven technology for analyzing proteins at a cellular level. NanoBiT is comprised of an
11-amino acid subunit (low-affinity SmBiT or high-affinity HiBiT) that binds to its cognate large subunit
partner (LgBiT) to form a bright luciferase that produces light when furimazine is added. We are building
NanoBiT proximity immunoassays where complementary antibodies (or other affinity reagents) are
labeled with NanoBiIT subunits such that binding to analyte brings SmBIT and LgBiT into proximity,
thereby producing signal proportional to analyte levels. This homogeneous detection chemistry has
several advantages, including simple, add-and-read protocols, no requirement for sample transfer, no
washes, and a broad linear dynamic range mitigating the need for sample dilutions. Moreover, time to
assay completion is < 30 to < 90 minutes, depending on the specific assay. In development are assays
for detection of cytokines (e.g., IL-1B), metabolic targets (e.g., Insulin), FcRn binding, cellular pathway
analyses (total and phospho-protein levels), as well as labeling kits to build your own Lumit
immunoassays.

F443. Cell-based Reporter Bioassays for Development of Fc-functional and Fc-silent
SIRPalpha/CD47 Checkpoint Inhibitors

Kyle Hooper, Frank Fan, Mei Cong, Zhijie Jey Cheng, Jonathan Mitchell, Jamison Grailer and Jim
Hartnett

Promega, Madison, WI

CDA47 interacts with SIRPa on myeloid cells to deliver a “don’t eat me” signal that inhibits phagocytosis.
SIRPa/CDA47 blockade promotes phagocytosis of tumor cells in vitro and anti-tumor activity in vivo. Pre-
clinical data have sparked development of SIRPa/CD47 inhibitors and a need for robust functional
assays to measure the activity of these drug candidates. SIRPa/CD47 inhibitor activity is typically
assessed via in vitro phagocytosis assays using imaging or flow cytometry. These assays use primary
monocyte-derived macrophages and are prone to donor variability, low-throughput, and difficult to
implement in drug development settings. Additionally, many SIRPa/CD47 inhibitors are designed to
minimize Fc function to enhance safety and are thus incapable of driving phagocytosis directly. To
overcome these limitations, we have developed reporter-based bioassays to measure Fc-functional and
Fc-silent SIRPa/CDA47 inhibitor activity. These bioassays utilize a SIRPa-positive monocyte effector
cell-line that expresses multiple Fc gamma receptors (FcyRs) and an FcyR-responsive NanoLuc
luciferase reporter that is inhibited by SIRPa/CD47 interaction upon co-culture of SIRPa effector cells
with CD47-positive target cells. CD47 inhibitors with Fc functional activity simultaneously disrupt the
SIRPa/CD47 interaction and engage FcyRs on the SIRPa effector cells, resulting in NanoLuc reporter
activation. To measure Fc-silent inhibitors, we have engineered a second CD47 target cell-line which
provides a constitutive activating stimulus to SIRPa effector cells that is restricted by SIRPa/CD47
interaction. Addition of Fc-silent SIRPa/CD47 blockers releases inhibition by SIRPa/CD47, resulting in
NanoLuc reporter activation. These reporter bioassays provide a robust, high-throughput platform to
facilitate discovery and development of diverse SIRPa/CD47 checkpoint inhibitors.

TH12. Antigen-cross presentation promotes development of terminally differentiated CD8 T cells
in young individuals
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Ardiana Moustaki, Jeremy Crawford, Shanta Alli, Anthony Zamora, Yiping Fan, Shannon Boi, Natalie
McDonald, Paul Thomas, Alberto Pappo, Michael Dyer, Elizabeth Stewart, Sara Federico and Benjamin
Youngblood

St. Jude Children's Research Hospital, Memphis, TN

Cancer immunotherapeutic approaches that rely on endogenous T cell responses have shown limited
success in children, a pattern attributed to the low mutational burden of pediatric tumors. Here, we
report that CD8 T cells isolated from a diverse set of pediatric solid tumors are enriched for an antigen-
experienced phenotype. The limited ability of immune checkpoint blockade therapy (ICBT) to trigger
anti-tumor responses in children, despite the presence of activated CD8 T cells, prompted us to explore
alternative underlying mechanisms restricting anti-tumor responses. Using a novel mouse tumor model
that expresses a well-characterized epitope coupled to an mCherry marker, we identified antigen cross-
presentation by tumor-infiltrating myeloid cells as a key regulator of CD8 T cell effector function in
tumors. Strikingly, age-related changes in the TME resulted in a skewing of the CD8 T cell effector fate
toward a terminally differentiated state in young tumor-bearing mice. Profiling of tumor-infiltrating
antigen-presenting cells by scRNAseq revealed a proinflammatory M1 macrophage polarization in
young tumors but a predominant M2 “wound healing” response in adult tumors. Consistent with our
mouse findings, analysis of immune infiltrates from human pediatric solid tumors revealed a strong
correlation between the expression of PDL1 on myeloid cells and enrichment of tumor-associated CD8
T cells with an exhaustion phenotype. Collectively, these data indicate that the “young”
microenvironment of an actively developing tissue/individual contributes to the generation of an immune
response skewed towards a terminally differentiated state with limited plasticity, thus narrowing the
window for immunotherapeutic interventions.

TH24. Transcriptional Analysis of Clinical-grade, Allo-antigen Specific Type 1 Regulatory T cells
Reveals An Additional, IL-10-independent Mechanism of Suppression

Alma-Martina Cepika', Molly Uyeda’, Brandon Cieniewicz', Benjamin Craig Thomas?, Everett Meyer?,
Rosa Bacchetta?, Maria Grazia Roncarolo and Pauline Chen'

"Division of Stem Cell Transplantation and Regenerative Medicine, Department of Pediatrics and
Institute of Stem Cell Biology and Regenerative Medicine, Stanford University School of Medicine,

Stanford, CA, 2Division of Stem Cell Transplantation and Regenerative Medicine, Department of
Pediatrics, Stanford University School of Medicine, Stanford, CA, 3Division of Blood and Marrow

Transplantation, Department of Medicine, Stanford University, Stanford, CA, 4Division of Stem Cell
Transplantation and Regenerative Medicine, Department of Pediatrics, Stanford University School of
Medicine, Stanford, CA

Type 1 regulatory T cells (Tr1) are peripherally inducible regulatory T cells crucial for peripheral
tolerance. Alloantigen-specific Tr1 can be used to prevent graft-versus-host disease (GvHD) post allo-
HSCT and improve its successful outcome in hematological malignancies. We have designed an in vitro
method to induce Tr1 by stimulating donor-derived T cells with patient allogeneic tolerogenic dendritic
cells. The resulting cell product, called T-allo10, suppress host-reactive effector T cells (Teff), but not
Teff responses to other antigens, including responses to tumor antigens. Thus, alloantigen-specific Tr1
cells present in the T-allo10 product (Tr1-Tallo10) could prevent GvHD without impairing anti-tumor
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effect or host defense, which is a critical unmet goal in allo-HSCT. The T-allo10 cell product is currently
being tested at Stanford in a phase I/ll clinical trial (NCT03198234).

Tr1 co-express surface LAG3 and CD49b, low or no FOXP3, and secrete of high levels of IL-10, which
is considered key for their suppressive function. We performed a comprehensive molecular

characterization of the TCR repertoires and transcriptomes of alloantigen-specific LAG3*CD49b* Tr1-T-
allo10 and LAG3-CD49b" Teff. Tr1-T-allo10 had a restricted TCR repertoire, and expressed multiple

genes encoding co-inhibitory molecules and other genes ordinarily associated with the FOXP3* thymic-
derived regulatory T cells (nTregs). For some of these genes, we confirmed their functional role in Tr1-
mediated suppression of Teff, indicating that Tr1, besides IL-10 secretion, utilize additional pathways to
suppress immune responses. Altogether, this data suggests that Tr1, although developmentally
different to nTregs, acquire similar transcriptional programs and utilize similar mechanisms of immune
regulation.

TH42. Nanoparticle-enabled In Vivo Innate Inmune Stimulation Breaks Peripheral Tolerance and
Activates Endogenous Tumor Infiltrating T cells with Broad Antigen Specificities

Qian Yin', Wong Yu?, Caitlin Grzeskowiak2, Calvin Kuo3 and Mark M. Davis?

'Stanford Unviersity, Stanford, CA, 2Stanford University, Stanford, CA, 3Stanford University Medical
School, Stanford, CA

Tumors are often infiltrated by T lymphocytes recognizing either self or mutated antigens, but are
generally inactive, although they often show signs of prior clonal expansion. Hypothesizing that their

arrest may be due to peripheral tolerance, we formulated nanoparticles containing innate immune
stimulants that we found were sufficient to activate self-specific CD8* T cells and injected them into two
different mouse tumor models, B16F10 and MC38. This robustly activated and/or expanded antigen-
specific CD8* tumor infiltrating T cells, along with a decrease in regulatory CD4* T cells, and an increase

in IL-17 producers, and resulted in significant tumor growth retardation or elimination and immune
memory in surviving mice. Furthermore, nanoparticles modified to stimulate human T cells enabled the
robust activation of the endogenous T cells in patient-derived tumor organoids. These results indicate
that breaking peripheral tolerance without regard to what specific antigens are involved creates a novel

pathway for cancer immunotherapy.
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TH50. Interleukin-6 Blockade Improves Response to Anti-PD-L1 Therapy by Promoting CD8+ T
Cell Effector Function

Joanna Klementowicz, Nathaniel West, Mahrukh Huseni, Kobe Yuen, Lifen Wang, Li-fen Liu, Christine
Orr, Jing Peng, Yasin Senbabaoglu, Mark Merchant, Sanjeev Mariathasan and Luciana Molinero

Genentech, South San Francisco, CA

Checkpoint immunotherapy (CPI) is an effective therapeutic approach for multiple forms of cancer, but
treatment resistance remains a major challenge. To identify biomarkers of clinical response to blockade
of PD-L1 (programmed death ligand-1), we analyzed plasma from patients treated with atezolizumab
(anti-PD-L1) in clinical trials of advanced urothelial bladder carcinoma (IMvigor210/211), renal cell
carcinoma (IMmotion150), and triple-negative breast cancer (PCD4989g). Remarkably, high plasma IL-
6 (interleukin-6) concentration was significantly associated with poor clinical response in all three
studies. Notably, single-cell RNA-sequencing of peripheral blood mononuclear cells from patients with

bladder cancer revealed reduced CD8* T cell effector function in patients with high plasma IL-6.

Following anti-CD3/CD28 activation of mouse CD8* T cells in vitro, IL-6 inhibited the acquisition of
potent effector function, including reduced cytokine production (e.g. IFN-y and TNF) and impaired
cytotoxicity, without significantly affecting cell proliferation. In syngeneic mouse tumor models (EMT6
mammary carcinoma and CT26 colon carcinoma) blockade of the IL-6 receptor (IL6R) synergized with

anti-PD-L1 therapy to drive potent anti-tumor CD8" T cell responses and superior control of tumor
growth compared to anti-PD-L1 treatment alone. Thus, IL-6 may be a useful biomarker for anti-PD-L1
clinical activity, and may contribute mechanistically to therapeutic resistance. Because IL-6 is a clinically
approved therapeutic target, clinical trials to investigate blockade of IL-6 or IL6R in combination with
CPI could be rapidly implemented, with potential for increased therapeutic benefit in multiple forms of
cancer.

TH75. Optimizing TNFR2 Antagonism for Cancer Inmunotherapy: Antibody Structure and
TNFR2 Density on Target Cells Drive Tumor Microenvironment Specificity

Denise Faustman', Michael Yang?, Katherine Case? and Willem Kiihtreiber?

Massachusetts General Hospital/Harvard Medical School, Charlestown, MA, 2Massachusetts General
Hospital/Harvard Medical School, Boston, MA

Most current immunotherapies lack Treg or tumor specificity. Tumor necrosis factor receptor 2 (TNFR2)
antibody antagonism may be an attractive cancer immunotherapy due to its tumor microenvironment
specificity. Human TNFR2 is massively overexpressed on tumor-residing Tregs, underexpressed on T
effectors (Teffs) and found directly on some cancer cells. We screened 791 human tumor cell lines
from diverse cancer tissues, finding frequent and aberrant TNFR2 expression. Using three cell-based
tumor microenvironment assays, we tested a novel human-directed TNFR2 antagonist placed on
different human isoform frameworks. The TNFR2 antagonist killed Tregs and cancer cells on the
human chimeric 19G2 but not IgG1 isoform, without killing Teffs. The antagonist worked best against
more rapidly proliferating Tregs or tumor cells, providing a reliable test cell line for further antibody
development. Using mutagenesis techniques, we tested different mutations to our novel TNFR2
antagonist on human chimeric structures. Chimeric human IgG2 isoform were functionally superior to
chimeric IgG1 isoform in the assays. The natural variability of the IgG2 TNFR2 antibody hinge had to be
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stabilized with mutations for consistent tumor targeting and antibody purity. Narrowing the distance
between antibody arms diminished activity. These findings suggest that the ideal TNFR2 antagonists
are the human IgG2 isoform, have hinge stabilization, and have wider separation of antibody arms to
bind to newly synthesized TNFR2 on rapidly growing tumor cells. When bound to TNFR2, antagonistic
antibodies with these characteristics form a non-signaling cell surface dimer which functions as an
effective immunotherapy with high tumor microenvironment specificity.

TH80. TCF-1 deficiency recapitulates the enhanced tumor promoting properties of Tregs in
colon cancer

Khashayarsha Khazaie', Abu Osman' and Fotini Gounari2

"Mayo Clinic, Rochester, MN, 2University of Chicago, Chicago, IL

We described earlier that Tregs in colon cancer gain pro-inflammatory properties but maintain their
ability to suppress T-cells. These properties were attributed to increased B-catenin signaling. More
recently TCF-1, the DNA binding partner of §-catenin was reported to be essential for maintaining Treg
immunosuppressive functions. Binding of b-catenin toTcf-1 reverses the function of TCF-1 from a
transcriptional repressor to an activator. Therefore, we argued that genetic ablation of Tcf-1 in Tregs
could activate genes whose expression is enhanced by b-catenin activity in colon cancer and render the
Tregs proinflammatory and tumor promoting. Here we combined bulk RNA-Seq and single cell RNA-
seq with functional assays to establish how Treg suppressive functions are altered by loss of TCF-1. In
WT mice, we identified naive Treg populations, and traced their progression to activated Tregs. Distint
activated Treg clusters were identified, and named based on expression of characteristic genes and
pathways, as IFN, Tgfr, Rorc, Gata3, and Mif. Tcf-1 deficiency enhanced TH17 signaling in nearly all
Treg clusters, but also enhanced TGF signaling, promoted Treg activation and expansion.
Remarkably, TCF-1 deficient Tregs were more potent in suppressing T-cell proliferation and
cytotoxicity, but were at the same time compromised in suppressing inflammation. These combined
attributes enhanced the tumor promoting properties of Tregs in mice genetically predisposed to cancer.
Therefore, TCF-1 deficiency reproduces the enhanced tumor promoting properties of Tregs in colon
cancer, by enhancing Treg suppression of tumor immunosruveillance while compromising the Treg
ability to suppress inflammation.

TH119. Acute loss of Treg function upon stimulation with 4-1BB or TNFR2-encoding CARs

Isaac Rosado-Sanchez', Nicholas AJ Dawson2, Qing Huang', Madeleine Speck!, Majid Mojibian! and
Megan K Levings'

"University of British Columbia / BC Children's Hospital Research Institute, Vancouver, BC, Canada,
2University of British Columbia / BC Children's Hospital, Vancouver, BC, Canada

Introduction: Chimeric Antigen Receptors (CARs) can re-direct T-cell specificity and stimulate via a
combination of co-stimulatory molecules and signalling domains. We previously developed a CAR
specific for HLA-A2 and showed that CAR-Tregs had improved suppressive function when tested in
transplantation models. However, this work employed a CD28-based CAR and it was not known if this
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design was optimal for Tregs. Our aim was to study how CARs encoding alternative costimulatory
domains affected Treg function.

Methods: CARs encoding one of 10 different costimulatory domains were generated. Transduced
Tregs were tested in vitro and in vivo. For in vitro assays, CAR-Tregs were stimulated with HLA-A2-
coated beads then cell expansion, phenotype and methylation of FOXP3 TSDR region were
determined. For in vivo function, a xenogeneic graft-versus-host disease (GVHD) model was used.

Results: Wild-type CD28-CAR was superior to all other CARs in vivo. Surprisingly, 4-1BB- or TNFR2-
CARs Tregs were inferior to antigen-non-specific Treg controls. 4-1BB- or TNFR2-CARs stimulated
rapid proliferation in vitro, whereas the CD28-CAR stimulated an intermediate proliferation. Whereas no
differences were observed in FOXP3 expression, stimulation via 4-1BB- or TNFR2-CARs stimulated
loss of Helios expression. 4-1BB- or TNFR2-CARs Tregs also re-methylated the FOXP3 TSDR region,
which was directly correlated with Helios expression.

Conclusions: This co-receptor domain CAR variants comparison in Tregs revealed key features of
CAR-Treg biology and defined in vitro assays correlated with in vivo function. These data show that
Tregs have distinct requirements for optimal CAR-mediated function and reveal new aspects that can
be used to further optimize CAR design.

TH125. Identification of Pro-inflammatory Gene Variants in Triple Negative Breast Cancer
Patients.

Rispah Torrorey-Sawe' and Maritha Kotze?

"Moi University, Eldoret, Rift Valley, Kenya, 2Stellenbosch University, Cape Town, Western Cape,
South Africa

Upregulation of the IL-4 receptor (IL-4R) is observed in various tumours and tumour associated
macrophages (TAMs). This receptor binds to IL-4, a Th2 cytokine that is secreted by cancer cells and is
responsible for the polarization of TAMs into non-classical (M2) macrophages that are believed to
favour tumour progression. Triple-negative breast cancer (TNBC) is a heterogeneous disease often
characterized by aggressive biology and poor prognosis due to its high capacity for invasion and lack of
targeted therapy. We hypothesised that chronic inflammation may play a role in aggressive forms of
TNBC seen in Kenyan patients. DNA extracted from saliva samples of 5 Kenyan patients with TNBC
were analyzed using whole-exome sequencing (WES) on the lon Proton. Bioinformatics tools (Varsome
and ClinVaR) were used to predict the functional effects for variants of interest. Three out of five
patients carried a missense mutation in IL-4R gene (c.A223G:p.175V). Polymorphism of this receptor
results in increased IgE production by tumour cells in @ manner like an allergic response. Aggressive
nature of TNBC could be associated with an asymptomatic atopic state of the immune response
following IL-4R polymorphism that is known to initiate a less potent Th2 polarised immune

response. Further investigations regarding the immune profiles of asymptomatic atopic individuals may
provide additional clues about the biological mechanisms underlying aggressive forms of breast cancer
in Kenyan patients.
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TH130. Targeting TMEM176A enhances venetoclax-induced apoptosis through inflammasome
activation in leukemic cells.

Marcelo Hill", Florencia Rammauro’, Angimar Uriepero’, Marcela Vilarifio!, Valentina Perez', Daniel
Prieto’, Sofia Russo', Maria Elena Marquez', Gimena dos Santos?, Victoria Remedi®, Mercedes
Segovia' and Pablo Oppezzo'

'INSTITUT PASTEUR DE MONTEVIDEO, Montevideo, Montevideo, Uruguay, 2Hospital de Clinicas,
Montevideo, Montevideo, Uruguay, 3Hospital Maciel, Montevideo, Montevideo, Uruguay

Inhibition of the anti-apoptotic protein Bcl-2 with Venetoclax achieves high rates of durable complete
responses in hematological malignancies. Nevertheless, recurrence is observed over months and
years. Thus, unravelling the death mechanisms triggered by Venetoclax is critical to characterizing the
resistance pathways. Along this line, Bcl-2 is known to inhibit inflammasome/Caspase-1-dependent
cleavage of pore-forming protein Gasdermin D (GSDMD). Moreover, we have previously shown that
inflammasome/Caspase-1 activation is inhibited by the intracellular cation channels TMEM176A/B in
DCs and macrophages through ionic mechanisms. Thus, TMEM176A/B may impair venetoclax-induced
cell death by inhibiting inflammasome/Caspase-1 activation. We first characterized TMEM176A/B as a
molecular target in chronic lymphocytic leukemia (CLL). We found that TMEM176B mRNA expression
in peripheral blood from CLL patients was associated with worse overall survival (n=298; p< 0.0001).
Moreover, leukemic cells in peripheral blood from progressor patients expressed significantly higher
TMEM176A protein levels than indolent patients (n=14; p< 0.01). CLL cells from indolent patients
showed increased activated Caspase-1 versus progressors. Furthermore, TMEM176A expression was
negatively correlated (R=0.78; p= 0.001) with cleaved GSDMD. Accordingly, TMEM176A knock down
as well as pharmacologic inhibition with AP-017 triggered Caspase-1 dependent cell death of primary
CLL cells. On the other hand, Bcl-2 inhibition with Venetoclax also induced GSDMD cleavage.
Importantly, AP-017 reinforced Venetoclax-induced cell death in human primary CLL cells and in murine
TCL1 leukemic cells in vitro. In vivo, AP-017 + Venetoclax therapy significantly controlled TCL1
progression versus monotherapies. In conclusion, TMEM176A arises as a potential resistance factor to
Venetoclax therapy by inhibiting inflammasome activation.

TH133. Limiting Oxidative DNA Damage Reduces Microbe-Induced Colitis Associated Colorectal
Cancer

Alberto Martin and Thergiory Irrazabal
University of Toronto, Toronto, ON, Canada

Patients with inflammatory bowel disease have a greatly increased risk of developing colitis-associated
colon cancer (CAC); however, the basis for inflammation-induced genetic damage requisite for
neoplasia is unclear. Using three models of CAC, we found that sustained inflammation triggers the
DNA lesion 8-oxoguanine. Strikingly, antioxidants or compounds that inhibit iNOS reduce 8-oxoguanine
and polyps in CAC models. Because the mismatch repair (MMR) system repairs 8-oxoguanine and is
frequently defective in colorectal cancer (CRC), we tested whether 8-oxoguanine is an oncogenic
mediator in a Lynch syndrome (MMR-deficient) model. We show that microbiota generates an
accumulation of 8-oxoguanine lesions in MMR-deficient colon tissue. Accordingly, we found that 8-
oxoguanine was elevated in neoplastic tissue of Lynch syndrome patients compared to matched
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untransformed tissue or non-Lynch syndrome neoplastic tissue. While antioxidants reduced 8-
oxoguanine, they did not reduce CRC in Lynch syndrome models. Hence, microbe-induced
oxidative/nitrosative DNA damage play causative roles in inflammatory CRC models, but not in Lynch
syndrome models.

TH136. Isolation of Human CD45+ Leukocytes from Tissues and Human Tumor Xenografts in
Humanized Mice

Catherine Ewen, Vesna Posarac, Frann Antignano, Vida Jovanovic, Alice Liang, Allen Eaves and Andy
Kokaji

STEMCELL Technologies, Vancouver, BC, Canada

The study of immune cell function in non-lymphoid tissue and tumors promises to elucidate novel
strategies to treat immune disorders, infectious diseases, and cancer. To address the challenge of
isolating leukocytes from complex and variable tissues and tumors, we have developed a new protocol
to isolate particle-free, human CD45+ leukocytes. Using the EasySep™ Release Human CD45 Positive
Selection Kit, leukocytes are labeled with antibody complexes linked to magnetic particles and
separated using an EasySep™ magnet. The magnetic particles are then removed from the desired cells
by resuspension in EasySep™ Release Buffer followed by a final magnetic separation.

To assess performance, NRG-3GS mice were engrafted with human CD34+ cells followed by
xenotransplantion with human breast (MDA-MB-231) or ovarian (SKOV3) cancer cell lines. In
humanized mouse lungs, bone marrow and spleen, the starting and isolated human CD45+ frequency
ranges were 6.0 - 57.2% and 90.9 - 99.4%, respectively (n = 3). Starting with human tumor xenografts,
tumor infiltrating leukocytes were enriched from a starting range of 0.4 - 18.0% to 76.6 - 92.7% (n = 4).
The final immune cell frequencies were representative of the starting population, and further separation
of immune subsets can be achieved with additional downstream isolation.

Humanized mouse models of clinical disease are instrumental in furthering our understanding of
complex mechanisms of disease progression and resolution. This new kit for the isolation of human
immune cells from tissues and tumors will facilitate further examination of the roles of immunity in
disease and the evaluation of immune-based treatment strategies.

TH141. Distinct tumor microenvironments determine clinical fate and response to
immunotherapy in Hepatitis B virus-related Hepatocellular carcinoma

Salvatore Albani', ChunJye LIM?, YunHua Lee3, Pan Lu?, Liyun Lai4, Camillus Chua*, Tony Kiat Hon
Lim®, Joe Yeong®, Han Chong Toh8, Ser Yee Lee’, Chung Yip Chan®, Brian Kim Poh Goh®, Alexander
Chung®, Mathias Heikenwalder®, Irene O.L. Ng®, Pierce K.H. Chow® and Valerie Chew?

"Translational Immunology Institute, Singhealth/Duke-NUS Academic Medical Centre, Singapore,
Singapore, 2Translational Immunology Institute, Singapore, Singapore, N/A, Singapore, 3National
University of Singapore, Singapore, N/A, Singapore, *Translational Immunology Institute,
Singhealth/Duke-NUS Academic Medical Centre, Singapore, N/A, Singapore, ®Singapore General
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Hospital, Singapore, Singapore, N/A, Singapore, ®National Cancer Centre, Singapore, Singapore, N/A,
Singapore, ’Singapore General Hospital, Singapore, N/A, Singapore, 8German Cancer Research

Center, Germany., Heidelberg, Baden-Wurttemberg, Germany, 9The University of Hong Kong, Hong
Kong, N/A, Hong Kong

Chronic inflammation induced by chronic hepatitis B virus (HBV) infection increases the risk of
hepatocellular carcinoma (HCC). However, little is known about the immune landscape of HBV-related
HCC and its influence on the design of effective cancer immunotherapeutics.

In-depth interrogation of the immune landscapes by Cytometry by Time-of-Flight (CyTOF) showed that
regulatory T cells (TReG) and CD8" resident memory T cells (TRm) were enriched in HBV-related HCC
whereas Tim-3*CD8" T cells and CD244* natural killer cells were enriched in non-viral-related HCC.

Next-generation sequencing (NGS) of isolated TReg and Trm from HBV-related HCC and non-viral-
related HCC identified distinct functional signatures associated with T-cell receptor signaling, T-cell co-

stimulation, antigen presentation and PD-1 signaling. TReG and Trm from HBV-related HCC expressed
more PD-1 and were functionally more suppressive and exhausted than those from non-virus-related

HCC. Furthermore, immunosuppression by PD-1*Treg could be reversed with anti-PD-L1 blockade.
Using multiplexed tissue immunofluorescence, we further demonstrated that TReG and Trm contributed

to overall patient survival: TReG were associated with a poor prognosis and TRv were associated with a
good prognosis in HCC.

In conclusion, our current study provides a comprehensive immunophenotyping of tumor
microenvironments in HBV-related versus non-viral-related HCCs. This improved deep understanding
of the immune landscapes from HCC with different etiologies will likely contribute to better disease
management for HCC, especially in the context of immunotherapy.

TH148. Amplification of Neoantigen-specific Antitumor Immunity using a Long-lasting IL-2
Fusion Protein

Rosmely Hernandez', Kevin H Toomer?, Janika Poder?, Kathryn M LaPorte? and Thomas R Malek?

"University of Miami, Miller School of Medicine, Cutler Bay, FL, 2University of Miami, Miller School of
Medicine, Miami, FL

Tumor-specific T cells are central mediators of antitumor immunity; however, approaches to harness
their potential have had limited benefit due to the low frequency of these cells in patients. IL-2 is an
agent to boost tumor-specific T cells, but its efficacy has been minimal due to toxicity and off-target
effects. We developed a long-lasting IL-2/CD25 fusion protein that exhibits more favorable
pharmacokinetics than IL-2. Here we show that, a single administration of high dose IL-2/CD25
enhances the in vivo expansion of melanoma-specific CD8* Pmel-1 and CD4* TRP-1 transgenic T cells
after priming with cognate peptide and LPS. This expansion was accompanied by the development of a
high frequency of persistent memory cells for Pmel-1 T cells. In this context, IL-2/CD25 administration
delayed B16.F10 melanoma growth, extended mice survival, and supported an increased frequency of
melanoma-specific T cells in the tumor. We adapted this approach to amplify endogenous polyclonal
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melanoma-reactive T cells, which is more clinically relevant. Optimal expansion of these cells required a
prime/boost regimen with a mixture of neoantigen peptides, Poly (I:C) and administration of IL-2/CD25.
This immunization scheme delayed pre-established B16.F10 and enhanced mice survival.
Characterization of the immune composition within the tumor microenvironment revealed a heightened
immune response in vaccinated mice receiving IL-2/CD25, which was accompanied by increased
frequencies of granzyme B- expressing T cells and decreased expression of Treg survival markers. Our
data indicate the potential utility of long-acting IL-2/CD25 to amplify endogenous tumor-reactive T cell
responses and overcome toxicities seen with IL-2 therapy.

TH149. A New Melanoma Vaccine Enhances Prototypic CD8+ Effector T Cells Tumor Infiltration
Inhibiting Tumor Growth Even in the Absence of Anti-PD1

Flavio Salazar Onfray', Maria Alejandra Gleisner?, Cristian Pereda3, Andrés Tittarelli3 and Mercedes
Lopez?

"Universidad de Chile, SANTIAGO, Region Metropolitana, Chile, 2FACULTY OF MEDICINE,
SANTIAGO, Region Metropolitana, Chile, 3Universidad de Chile, Santiago, Region Metropolitana, Chile

Immune checkpoint blocker (ICB)-immunotherapy has shown survival benefits for cancer patients.
Nevertheless, many individuals remain refractory or acquire resistance to treatment, encouraging
exploration of complementary active immunotherapies. Accordingly, cancer vaccines become an
attractive complementary healing alternative. Until now, experimental melanoma-based vaccines
induced only weak responses, requiring the concomitant use of recombinant cytokines, proinflammatory
factors or ICB to control tumor growth. Optimal delivery of tumor antigens combined with potent
adjuvants seems to be crucial for vaccine effectiveness. Here, a prototype for a generic melanoma
vaccine, named TRIMELVax, was tested in the weakly immunogenic B16F10 model. The vaccine is
made of heat shock-treated tumor cell lysates combined with a mollusk hemocyanin as adjuvant. A
human melanoma lysate (TRIMEL) contributes with danger signals that promotes antigen presentation,
while murine B16F10 lysate provides melanoma-associated antigens, which were effectively cross-
presented in vivo by conventional dendritic cells type 1 (cDC1). TRIMELVax, but not the single vaccine
components, inhibited tumor growth by enhancing prototypic CD8+ effector T cells and cDC1 infiltration,
and preventing accumulation of difunctional CD8+ T cells and immune suppressor cells at tumor site,
even in absence of anti-PD1 concomitant treatments. The strong immunogenicity showed by
TRIMELVax encourage the design of clinical studies in melanoma patients.

TH325. Blockade of PD-L1 Leads to Activation of Myeloid Inflammation in Human Cancer

Alyssa Duffy!, Noffar Bar?, Federica Costa', Rituparna Das', Mehmet Samur3, Scott Gettinger*,
Natalia Neparidze?, Terri Parker?, Jithendra Kini Bailur!, Katherine Pendleton?, Richa Bajpai', Lin
Zhang?, Mina Xu?, Tara Anderson?, Nicola Giuliana®, Mala Shanmugam', Madhav Dhodapkar' and
Kavita Dhodapkar'
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Blockade of PD-1/PD-L1 pathway can lead to tumor regression in several cancers. While PD-1/PD-L1
have different expression patterns and alternate receptors/ligands, blockade of PD-1 /PD-L1 has been
studied interchangeably in the clinic, mostly in the context of T-cell stimulation. Data comparing
genomic signatures of PD1 and PD-L1 blockade in humans in vivo are lacking. In order to evaluate this,
we sort-purified T cells and monocytes at early timepoints from patients undergoing checkpoint
blockade. In contrast to anti-PD-1 therapy, which predominantly led to gene expression changes in T
cells, anti-PD-L1 therapy led to a distinct inflammatory signature in CD14+ monocytes in vivo. PD-L1
blockade also led to an increase in myeloid-derived cytokines (e.g. IL-18) not observed following PD-1
blockade. To further dissect the effect of PD-L1 blockade in early cancer, we analyzed patients enrolled
in a clinical trial of atezolizumab to prevent myeloma. Atezolizumab led to rapid but transient T cell
activation, as well as activation and persistence of inflammatory myeloid cells in the marrow. Blockade
of PD-L1 on monocyte-derived dendritic cells (DCs) synergized with CD40L to enhance DC maturation
as well as antigen specific T cell activation in vitro. These data show that PD-L1 blockade leads to
distinct systemic immunologic effects compared to PD-1 blockade, particularly manifesting as myeloid
activation. These findings also identify an additional underappreciated role for PD-L1 as a checkpoint
for regulating antigen-presentation, which may be harnessed to improve future combination therapies.

TH332. The skin in long-term melanoma survivors maintains durable melanoma-reactive
resident memory CD8 T cells

Jichang Han', Yanding Zhao?, Tyler Searles®, Keisuke Shirai*, Aleksey Molodtsov3, Peisheng Zhang?,
Fred Kolling3, Gui Jiang®, Chao Cheng?, Mary Jo Turk3 and Chrsitina Angeles®

"Norris Cotton Cancer Center, Geisel School of Medicine at Dartmouth, White River Junction, VT,
2Department of Medicine, Epidemiology and Population Sciences, Baylor College of Medicine, Houston,
TX, 3Norris Cotton Cancer Center, Geisel School of Medicine at Dartmouth, Lebanon, NH, Dartmouth-

Hitchcock Medical Center, Lebanon, NH, SUniversity of Michigan Medical School, Rogel Cancer Center,
Ann Anbor, M|

Melanoma patients who develop immunotherapy-related adverse events often have durable responses
to treatment, yet the mechanisms are not well understood. We selected four of these responders/long-
term survivors who had the autoimmune adverse event vitiligo and performed single-cell RNA

sequencing on CD8* T cells sorted from their matched skin, tumor, and blood. We found that tumor-
infiltrating (TIL) and skin-derived CD8 T cells overlapped transcriptionally; both having transcriptional

features of tissue-resident memory T cells (TRm). Three distinct Tru-like clusters were identified with
one expressing high levels of IFNG and TNF transcripts and low levels of inhibitory checkpoint genes

(TRM-IFNG). To infer tumor specificity of T cells in skin and blood, TILs were used as a reference.
Thirty-three expanded TCR clonotypes were present in skin and tumor and fifteen also had a

counterpart in blood, indicating that circulating and Trm cells can share a common clonal precursor.
Triple-tissue matched clonotypes were preferentially found in the TRm-IFNG cluster but were excluded
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from the exhaustion cluster, suggesting that the suppressive tumor microenvironment does not alter the

activation profile of TrRm cells. TCRP sequencing of tumor, skin, and blood collected from seven patients
longitudinally revealed markedly higher TCR clonal overlap between skin and tumor than between
blood and tumor. Some clones from tumors were identified in skin several years later, confirming their
long-term persistence as memory. This study illustrates the similarities between skin-resident and
tumor-resident memory T-cell populations in melanoma patients and underscores the skin as a durable
reservoir of melanoma-reactive T cells.

TH337. Thymic stromal lymphopoietin controls progression of colorectal cancers
Kazushige Obata-Ninomiya, Steven De Jesus Carrion and Steven Ziegler
Benaroya Research Institute, Seattle, WA

Thymic stromal lymphopoietin (TSLP) is well known to be secreted from intestinal epithelial cells and as
a modulator of homeostasis and diseases including various cancers. However, the role of TSLP in
colorectal cancers has not been fully understood. Using the Azoxymethane/Dextran Sodium Sulfate-
treated mouse model of colitis-associated cancer, we found that both TSLP and TSLP receptors
(TSLPR) were expressed on colorectal cancer cells. Deletion of TSLPR on colorectal cancer cells
partially impaired in the generation and growth of colorectal tumors. Of note, we also found that a
subset of Treg cells expressed high levels of the TSLPR and Treg-specific deletion of TSLPR led to
fewer colorectal tumors in compared to that of control mice. Further analysis showed that Treg-specific
deletion of TSLPR led to decreased numbers of Treg cells in the tumors. These data implied that TSLP
controls Treg cell homeostasis and colorectal cancer cell survival to progress colorectal cancers.
Importantly, TSLP blockade following the tumor initiation partially ameliorated to a marked reduction in
tumor growth. Finally, TSLP receptor-expressing Treg cells was enriched in colorectal cancers in
patients. Collectively, our study suggests that TSLP plays an important role in the progression of
colorectal cancers in human and mouse. Thus, TSLP is a potential therapeutic target for colorectal
cancers.

TH350. The CXCR3 Chemokine System Determines the Function of Stem-like CD8+ T cells and
Allows for Treatment Stratification in Solid Tumors

Tino Vollmer!, Stephan Schiickeiser’, Leila Amini2, Petra Reinke?, Ola Winqvist3, Amir Sherif*, Hans-
Dieter Volk? and Michael Schmueck-Henneresse?

TCharité-Universitétsmedizin Berlin, Berlin, Berlin, Germany, 2Charité-Universitaetsmedizin Berlin,

Berlin, Berlin, Germany, *Karolinska University Hospital, Stockholm, Stockholms Lan, Sweden, 4Umea
University, Umea, Vasterbottens Lan, Sweden

The chemokine receptor CXCR3 plays a major role for the tumor infiltration of CD8+ T cells, yet it
remains unclear how the human spliced variants of CXCR3 (CXCR3V: A/B/alt) shape anti-tumor
function. We identify the highest expression of all CXCR3V in human memory stem T cells (TSCM)
among CD8+ T cell subsets, including the CXCL11-specific variant CXCR3alt. TSCM display a stem-
like, early-differentiated T cell state that is crucial for long-lasting immune responses. To elucidate the
functional role of the CXCR3 chemokine system for CD8+ T cells, we conducted migration and
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expansion assays applying the CXCR3-ligands CXCL9/10/11. Intriguingly, stem-like CD8+ TSCM show
the highest chemotactic response to CXCL11 >9 >10 among CD8+ T cells. Surprisingly, CXCL11 was
the only CXCR3-ligand supporting effector function of TSCM in a tumor-specific expansion system. This
sheds light on a potential stimulatory CXCL11-CXCR3V axis relevant for anti-tumor immunity. Human
systems are required for investigation of the CXCR3V, as mice lack the spliced states of CXCR3.
Exemplary, we conducted a study on a cohort of muscle-invasive bladder cancer (MIBC) patients. In
pre-treatment MIBC, we found a synergistic predictive capacity of the CXCL11-CXCR3alt pathway that
completely segregated responder from non-responder (chemotherapy) patients (n=20). Validation was
performed in an independent TCGA cohort comparing chemotherapy treated (n=68) versus chemo-
naive MIBC patients (n=292). In summary, we identified a novel stimulatory pathway based on the
spliced state of CXCR3 (CXCR3alt) expressed in CD8+ TSCM responding to CXCL11. The CXCR3alt-
CXCL11 chemokine system may be of general use for treatment stratification in solid tumors.

TH352. Bridging MOA-based ADCC Reporter Bioassay with an Improved PBMC-based ADCC
Cytotoxicity Assay for Inmunotherapy mAb Development

Brad Swanson, Frank Fan, Mei Cong, Zhijie Jey Cheng, Pete Stecha, Denise Garvin, Jim Hartnett,
Aileen Paguio and Brock Binkowski

Promega, Madison, WI

Measurement of antibody-dependent cellular cytotoxicity (ADCC) is critical for understanding antibody
Fc effector functions during monoclonal antibody development. Classic ADCC assays measure the
short-term cytotoxicity of target cells, typically pre-loaded with radioactive or fluorescent dyes, after
exposure to antibody and primary PBMCs or NK cells. These assays are widely used in antibody
discovery and characterization during early drug development. However, the use of primary effector
cells makes them vulnerable to high assay variability and therefore not suitable for use in a quality-
controlled environment during product manufacture and development.

Previously, we developed an ADCC reporter bioassay using engineered ADCC effector cells and
demonstrated its specificity and ability to measure an ADCC mechanism of action. The assay is
prequalified according to ICH guidelines; demonstrates precision, accuracy, linearity, and robustness;
and is suitable for product release and stability studies in a quality-controlled environment. In order to
enable bridging studies comparing PBMC-based ADCC cytotoxicity assays and ADCC reporter
bioassays, we recently developed an improved ADCC cytotoxicity assay using PBMCs and engineered
HIBIT target cells. When HiBiT-expressing target cells are incubated with an antibody and PBMCs, the
target cells are lysed and release HiBiT peptides, which then bind to LgBiT in the detection reagent to
form a functional Nano-luciferase to generate luminescence. The assay is simple, homogenous, highly
sensitive, and gives a robust assay window. It shows antibody potency comparable with the ADCC
reporter bioassay in ADCC bridging studies.

TH353. Investigation of the Predictive Utility of a Type 1 Diabetes Genetic Risk Score in Inmune
Checkpoint Inhibitor Induced Diabetes Mellitus

Zoe Quandt', Elad Ziv2, Arabella Young', Jee Hye Kang', Jeffrey Bluestone3 and Mark Anderson®
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Immune checkpoint inhibitor diabetes mellitus (CPI-DM) is a rare but morbid immune related adverse
event (irAE) without known predictive biomarkers. Using a previously published type 1 diabetes (T1DM)
genetic risk score (GRS) that differentiates T1DM from type 2 diabetes mellitus (T2DM) through T1DM
associated single nucleotide polymorphism (SNPs) (Oram, Diabetes Care 2016), we investigated
whether this GRS predicts CPI-DM. DNA samples from 15 patients with CPI-DM and 14 patients with
CPI hypophysitis (CPI-HP) were genotyped on lllumina SNP arrays. The median GRS for subjects with
CPI-DM (0.24) was significantly lower than the previously published GRS for T1DM (0.28, Wilcoxon
Rank Sum (WRS) p < 0.01) and not different from the published median score for T2DM (0.235, WRS
p=0.2078). The median GRS for CPI-DM subjects was significantly higher than the median score for
CPI-HP subjects (0.21, WRS p< 0.01). Lower GRS for CPI-DM compared to T1DM patients could be
attributable to differences in race/ethnicity and HLA. CPI-DM subjects below the median T1DM GRS
lacked high risk HLAs. All three Asian CPI-DM subjects had HLAs that confer T1DM risk in Asians
(DR4/DQ4), which is not accounted for in the TIDM GRS. The median GRS for the eight Caucasian
Non-Hispanics was 0.25, which was not significantly different than the median scores for T1DM (p=
0.06) nor T2DM (p=0.31). These results show the limited utility of the existing T1DM GRS score in
predicting development of CPI-DM, but suggests that the GRS may differentiate irAE risk especially if
race/ethnicity is addressed.

TH367. Correlations of immune checkpoints and T cell exhaustion markers with disease stage
and tumor budding in colorectal cancer patients

Eyad Elkord, Reem Saleh, Rowaida Taha, Salman M Toor and Varun Sasidharan Nair
Qatar Biomedical Research Institute, Doha, Ad Dawhah, Qatar

Despite recent advances in colorectal cancer (CRC) treatment, there is a large proportion of patients
showing limited responses to therapies, in particular those with advanced disease stages. Therefore,
there is an urgent need to identify prognostic biomarkers and/or therapeutic targets for CRC advanced
stages aiming to improve the efficacy of current treatments. We aimed to determine prognostic
biomarkers in the tumor tissue and circulation of CRC patients, with a special focus on T cell exhaustion
markers including immune checkpoints (ICs). We investigated correlations between the expression of
several T cell exhaustion markers and clinicopathological parameters, such as disease stage and tumor
budding. We found that increased mRNA levels of TIM-3, CTLA-4, TIGIT, KLRG1, TOX2, TOX3,
SIRT1, Ki-67 and PRDM1 in tumor tissues were positively correlated with disease stages. Additionally,
increased mRNA levels of PD-1, TIM-3, TIGIT, KLRG1, TOX4, Ki-67 and PRDM1 in tumor tissues were
positively correlated with high grades of tumor budding, which is an indicator of poor prognosis and
metastasis. In the circulation of CRC patients, only LAG-3 and VISTA mRNA levels showed positive
correlations with disease stages. The levels of PD-1 in the tumor tissue and circulation of CRC patients
were inversely correlated with staging, suggesting that targeting PD-1 in patients with advanced stages
could be less effective. Collectively, these findings suggest some T cell exhaustion markers that could
be as prognostic biomarkers, and potentially therapeutic targets for CRC. However, further
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investigations and validations in larger cohorts of patients are required to confirm their use as
biomarkers.

TH400. Investigating the Inmunometabolism and Anti-tumor Properties of invariant Natural
Killer T (iNKT) Cells

Priya Khurana and Hamid Bassiri
Children's Hospital of Philadelphia, Philadelphia, PA

Invariant natural killer T (INKT) cells are a CD1d-restricted subset of T cells with potent innate- like anti-
tumor properties. iINKT cells are primed, “poised effector” cells that could be therapeutically exploited
cellular immunotherapy. However, a greater understanding of their basic cellular properties within the
nutrient-poor tumor microenvironment (TME) is still needed. One major challenge faced by conventional

T cell (Tconv)-based solid tumor immunotherapies is their ability to survive and maintain effector

function long-term within the TME, competing with tumor cells for limited nutrients. While Tconv
metabolically reprogram upon activation to preferentially rely on glycolysis to fuel effector functions, the
metabolic profile of INKT cells at baseline, upon stimulation, and within the TME is not known. We
hypothesize that INKT cells display a memory-like metabolic program whereby they are predominantly
oxidative and less reliant on glycolysis for anti-tumor functions. Our studies find that human PBMC-
derived rested and stimulated iNKT cells are less reliant on glucose and glutamine to maintain effector
functions in vitro than Tconv. Transcriptional profiling of these cells for metabolic pathway genes

revealed that stimulated Tconv have greater upregulation of glycolysis and Myc pathway gene
expression than iNKT cells, while iNKT cells display higher expression of fatty acid oxidation (FAO)
genes. Using flow-based dyes, we also find differences in mitochondrial mass and membrane potential
in these cell types. Further studies will elucidate the metabolic activity of INKT cells relative to Tconv
and link metabolism to effector function both in vitro and within the TME.

TH415. Four Cases of Inmune Check Point Inhibitor Diabetes, CPI-DM, after Pembrolizumab
presenting as Fulminant Type 1 Diabetes with Diabetic Ketoacidosis

Runa Nolsoe', Salam Al-Gibouri2 and Ulrik Pedersen-Bjergaard

"Nordsjaellands Hospital Hilleroed, Hilleroed, Hovedstaden, Denmark, 2Hvidovre Hospital, Hvidovre,
Hovedstaden, Denmark

Type 1 diabetes, T1DM, manifesting as Diabetic Ketoacidosis (DKA) is a rare, but severe, immune
related adverse effect of programmed cell death-1, PD-1, inhibitors used in cancer immunotherapy.
Their ligand, PDL-1, is expressed in the pancreatic beta-cells in T1DM. Antibodies against beta-cell
antigens (Insulin, GADG5, IA-2 and Zinc transporter 8) are biomarkers for T1DM prediction. HLA DR-
DQ genotypes largely exert their influence on the risk of islet autoantibodies. In the presence of a family
history of T1DM, HLA DRB1*03 and HLA DRB1*04 confer a high risk for T1DM.
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We report four cases of fulminant T1DM after immunotherapy with Pembrolizumab, a PD-1 inhibitor,
presenting as diabetic ketoacidosis (DKA) caused by severe insulin deficiency in all four patients. Three
out of four patients had normal pre-treatment glycemia before onset of DKA.

Cases:
59-year old female. Malignant Melanoma, 12 cycles. C-peptide 136. GAD65 negative.
HLA-DRB1*03. Nephew T1DM.

76-year old female. Non Small Cell Lung Cancer, NSCLC, 2 cycles. C-peptide 11. GADG5 positive.
HLA-DRB1*04, maternal grandfather T1DM.

67-year old male. NSCLC, 3 cycles, C-peptide < 33, GAD65 positive, no family history of T1DM.

62-year old male with preexisting T2DM. NSCLC, 8 cycles, C-peptide 29, GAD65 positive, daughter
T1DM.

The features of CPI-DM in four cases is presented. The majority have a family history of T1DM and/or
are GADG5 positive. Two carry HLA DRB1*03 or DRB1*04 high risk subgroups.

A characterization of CPI-DM is needed to reduce the overall morbidity and may also lead to
understanding the pathogenesis of spontaneous T1DM.

TH453. Unique Populations of PD-1, TIGIT, and Tim-3 Co-Expressing T Cells and CD56 Bright
and Dim NK Cells Found in Cervical Cancer Patients

Fabiola Solorzano', Susana del Toro-Arreola’, Alan Guillermo Alejandre-Gonzélez', Gloria Gutierrez-
Silerio’, Blanca Estela Bastidas-Ramirez', Martha Cecilia Tellez-Banuelos?, Vidal Delgado-Rizo3,
Maria Elena Sandoval-Pinto?, Martha Eloisa Ramos Marquez' and Jesse Haramati?

'Instituto de Investigacién en Enfermedades Crénico-Degenerativas, Departamento de Biologia
Molecular y Genémica, CUCS, Universidad de Guadalajara, Guadalajara, Jalisco, Mexico, 2Laboratorio
de Inmunobiologia, Departamento de Biologia Celular y Molecular, CUCBA, Universidad de

Guadalajara, Guadalajara, Guadalajara, Jalisco, Mexico, 3Centro de Investigacion en Inmunologia,
CUCS, Universidad de Guadalajara, Guadalajara, Jalisco, Mexico

PD-1/PD-L1 blockade has become an effective tool for treatment of different cancers. Recently, these
therapies have been approved for cervical cancer. However, less than 40% of cervical cancer patients
see clinical benefits from this treatment. If a patient is non-responsive to PD-1 axis blockade, it is
possible that other checkpoint pathways may be implicated.

The aim of this work was to evaluate PD-1, PD-L1, TIGIT and Tim-3 expression in cervical cancer, the
third most prevalent female cancer in Mexico, where this study was performed.
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We found that PD-1, TIGIT and Tim-3 are over-expressed on peripheral blood CD569M and CD560rdht
NK cells and T cells in cervical cancer patients compared to healthy donors. Increases in the following

subpopulations were also found: PD-1*/TIGIT* T and CD56°"8" NK cells, PD-1*/TIGIT*/Tim-3* T and
CD56"9Mt NK cells, PD-1MVTIGIT* T cells and PD-1*/NKG2* T cells. As expected, these significant

increases were not observed in all patients. However, a subset had levels much higher than the healthy
donor median, up to five and six and fold higher in the case of some cell populations.

When soluble PD-L1 was analyzed by ELISA, again only a subset of patients was significantly higher

than the healthy median. These sPD-L1 high patients had the highest percentages of PD-1* T and NK
cells, and were associated with positivity for the other checkpoint markers. Thus, soluble PD-L1
expression and the over-expression of multiple checkpoint markers might define an “exhausted”
phenotype found in a subset of cervical cancer patients particularly amenable to new therapies.

Infectious Diseases

F215. Immunization against Pf bacteriophage prevents Pseudomonas aeruginosa wound
infections

Christiaan de Vries', Michelle Bach', Medeea Popescu®, Jonas Van Belleghem!, Dan Liu', Alana
Persaud?, Gemnot Kaber!, Robert Manasherob', Xiou Cao', Gina Suh?, Patrick Secor3, Paul Bollyky'
and Johanna Sweere'
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Pseudomonas aeruginosa (Pa) is a gram-negative bacterium linked to extensive morbidity and mortality
in the setting of diabetic foot wounds, pressure ulcers, and burns. Pf bacteriophage, a temperate
filamentous phage that infects Pa, has a commensal relationship with Pa whereby Pf promotes
increased surface adhesion and decreased motility of Pseudomonas. Pfis also taken up by immune
cells and triggers type | interferon production, inhibition of tumor necrosis factor production, and
ultimately the suppression of phagocytosis. It is likely through these mechanisms that Pf promotes Pa
wound infection in mice and is associated with chronic Pa wound infections in humans. We identified a
consensus sequence of the predominant coat protein of Pf. The infection rate in full thickness wounds
is decreased in mice that are vaccinated with a peptide version of this epitope, as well as with transfer
of passive humoral immunity in the form of monoclonal antibodies. Furthermore, monoclonal antibodies
directed against Pf promote phagocytic engulfment of Pa in vitro, but this phagocytic activity is
abrogated upon addition of Fc block. It is thus possible that antibody-mediated recognition of Pf phage
facilitates Pa phagocytosis via opsonization of Pf phage adherent to type IV pili on the surface of Pa. In
summary, we have demonstrated that a bacteriophage can be targeted to prevent Pa wound

infections. Given filamentous bacteriophage may play a similar role in other gram-negative organisms,
immunization against phage virions could be a promising strategy for the prevention of other infections.
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F232. Potency and efficacy testing of a human lymphatic filariasis vaccine, rBmHAXT
(LFGuardTM)

Valeria Melendez Hebib', Vishal Khatri', Nikhil Chauhan', Prasanna Kumar Somasundaram Baskar',
Sean Gray?, Darrick Carter? and Ramaswamy Kalyanasundaram

"University of lllinois at Chicago, Rockford, IL, 2PAl Life Sciences, Seattle, WA

The potency and efficacy of a GLP manufactured tag-free multivalent fusion protein vaccine, rBmHAXT
(LFGuardTM) for human lymphatic filariasis (LF) was tested in Mongolian gerbils, CD1 mice and Balb/c
mice. For the potency testing, gerbils were immunized with a low dose (0.5 ug), medium dose (15 ug),
and high dose (40 ug) of the vaccine plus alum adsorbed GLA (AL019) as adjuvant given
subcutaneously at monthly interval. The CD1 mice were immunized with a range of doses from 0.5 to
40 ug/dose. In the gerbil, 40 ug dose resulted in the maximum titer of antigen-specific IgG antibodies
(1:40,000). However, in CD1 mice, 15ug was sufficient to give the maximum titer (1:20,000). Therefore,
we chose 15 ug dose to evaluate the vaccine efficacy following a challenge infection in the Balb/c
mouse model. All vaccinated mice had significantly (p< 0.05) high levels of antigen specific IgG1,
IgG2a, 1gG2b and 1gG3 antibodies compared to control animals. Two weeks after the last dose of the
vaccine, all mice were challenged with 10-15 infective third stage larvae of Brugia malayi using a
micropore chamber method. Our results showed that the rBmHAXT vaccine conferred 81.8% protection
in CD1 mice and 85.36% protection in Balb/c mice. Correlates of vaccine-induced protection showed an
increase in the memory cells in the spleen of vaccinated mice. These findings suggest that LFGuardTM
could be developed as the first human LF vaccine that could benefit about 893 million people who are
at risk of acquiring the infection.

F235. Socioeconomic Position is Associated with Infection Outcome Following latrogenic
Exposure to Hepatitis C Virus.

Jamie Sugrue’, Bruno Charbit?, Darragh Duffy2, Nollaig Bourke', Cliona Ni Cheallaigh® and Cliona
O'Farrelly’

"Trinity College Dublin, Dublin, Dublin, Ireland, 2Institut Pasteur, Paris, lle-de-France, France, 3St
James's Hospital, Dublin & Trinity College Dublin, Dublin, Dublin, Ireland

Health is socially patterned - high socioeconomic position (SEP) is associated with decreased risk of
mortality from cardiovascular disease, cancer and trauma, faster wound healing, and increased
antibody responses to vaccines. Epidemiologically these differences have been well described. From a
biological perspective however, factors that underpin increased susceptibility to premature death in low
SEP groups have yet to be uncovered. We have recruited a unique pilot cohort of Irish women
previously iatrogenically exposed to hepatitis C virus to determine the factors that contribute to
differential health outcomes between low and high SEP. Using education status dichotomised by
attendance/non-attendance at third level as a surrogate marker for SEP we found a significant
association between SEP and infection outcome (p< 0.05; Chi-square test; n=15 per group). Low SEP
had increased risk of acute and chronic HCV infection, while those from high SEP appeared to be
protected, with an increased likelihood of clearing infection in an antibody independent manner.
Examination of the whole blood transcriptomic profile between SEPs showed increased IL7R
expression with low SEP relative to high SEP, independent of cell counts, smoking status and exercise.
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No difference in transcripts of genes in the IL7R STRINGdb network at baseline were observed
between SEPs. Increased IL7R expression has been implicated as a risk factor for several immune
related disorders, including type 2 diabetes and multiple sclerosis. A better understanding of the
interactions between IL7R and increased mortality risk in low SEP may help to identify new preventative
or therapeutic clinical strategies.

F251. Conserved CSF HIV Antibody Response in Patients with Diverse Neurologic Phenotypes

Isobel Hawes', Ryan Schubert!, Akshaya Ramesh', Gavin Sowa', Joanna Hellmuth?, Magnus
Gisslen2, Richard Price! and Michael Wilson3

"University of California San Francisco, San Francisco, CA, 2University of Gothenburg, Gothenburg,
Vastra Gotaland, Sweden, SUCSF Weill Institute for Neurosciences, San Francisco, CA

The CNS is exposed to HIV during primary infection and likely continuously during untreated chronic
infection. Neurosymptomatic (NS) CSF escape is a condition in which CNS HIV infection develops
despite plasma viral suppression. To assess whether NS escape might be triggered by an unidentified
CNS pathogen and/or whether the CSF anti-HIV antibody repertoire might distinguish NS escape, CSF
was collected from 25 HIV-infected participants, some longitudinally, with diverse neurologic
phenotypes. CSF samples were incubated with a VirScan T7 bacteriophage library. Antibody-bound
phage were immunoprecipitated and deep sequenced to quantify enriched viral peptides. Separately,
metagenomic next-generation sequencing (MNGS) of CSF RNA was performed. mNGS was 100%
concordant with HIV RNA PCR for samples with = 530 viral copies (n=15) and 0% concordant from
samples with <113 viral copies (n=8). In addition, mNGS detected the two known infections in the
secondary escape patients. Additionally, the CSF anti-HIV antibody repertoire primarily enriched two
distinct epitopes within the HIV envelope protein, regardless of neurologic or treatment status. These
epitopes mapped to the V3 loop near the binding site for CCR5 and to the C-terminal heptad repeat
domain. CSF mNGS did not identify additional infections in HIV NS escape. Preliminary VirScan data
suggest that immunodominant epitopes in the CNS are highly conserved across patients, regardless of
their neurologic status. Compared to anti-HIV epitopes previously described in sera, we identified CSF
antibodies specific for the R306S mutation in the gp120 V3 region which has been associated with
brain-derived env sequences and increased macrophage tropism.

F272. The interaction between CD43 and Mycobacterium tuberculosis chaperone Cpn60.2
results in different biological outcomes in macrophages and lymphocytes

Den Alvarado-Velazquez', Estefania Aleman-Navarro?, José Ignacio Veytia-Bucheli!, Alvaro Torres-
Huerta2, Cristina Parada Colin®, Angel Flores-Alcantar?, Erika Melchy?, Clara Espitia* and Yvonne
Rosenstein®

TInstituto de Biotecnologia, UNAM, Cuernavaca, Morelos, Mexico, ZInstituto de Biotecnologia, UNAM,
Cuernavaca, MOR., Morelos, Mexico, ®Instituto de Investigaciones Biomédicas, UNAM, Mexico DF,
Distrito Federal, Mexico, “Instituto de Investigaciones Biomédicas, UNAM, Mexico DF, Distrito Federal,
Mexico, ®Instituto de Biotenologia, UNAM, Cuernavaca, Morelos, Mexico
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The lack of an effective anti-tuberculosis vaccine, along with the emergence and persistence of
multidrug-resistant strains of Mycobacterium tuberculosis (Mtb), makes the eradication of tuberculosis
difficult. One critical piece to understand the pathogenesis and outcome of the Mtb infection is the study
of the interactions between Mtb’s PAMPs and their matching PRRs on immune cells. Recently, the
CDA43 sialomucin was reported to interact with Cpn60.2, a chaperone localized in the mycobacterial
capsule.

The fact that CD43-/-macrophages produce less TNF-a in response to M. avium or Mtb, that Cpn60.2
interacts with CD43, facilitating the mycobacteria-cell adhesion, and that Cpn60.2 is a potent stimulator
of leukocytes, led us to investigate how Cpn60.2 impacts macrophages and T cells responses.

Stimulation of human THP-1 cells or mouse BMMs with Cpn60.2 led to TNF production in a CD43-
dependent manner. The expression level of CD43 negatively correlated with bacterial load, as THP-1
cells expressing lower amounts of CD43 had a higher bacterial load. Also, CD43-/- mice produced less
IFN-y and IL-17 when challenged with Mtb than WT mice, underscoring a role for CD43 and T cells in
Mtb containment. Overall, Cpn60.2 lowered the expression level of CD40L and CD25 and the amounts
of pro-inflammatory cytokines in CD4 and CD8 human lymphocytes following TCR-CD28 or TCR-CD43
engagement.

Thus, the Cpn60.2-CD43 interaction results in different biological outcomes in macrophages and T
lymphocytes, suggesting a role for this interaction in shaping the granuloma, where the host defense
elements and the pathogen confront each other.

(Funding: PAPIIT, UNAM; CONACYT, MEXICO

F316. Respiratory Syncytial Virus infection increases susceptibility to mycobacterial
colonization.

Gisela Canedo', pablo Cespedes?, Jorge Soto®, Susan Bueno* and Alexis Kalergis'

'Pontificia Universidad Catdlica de Chile, Santiago, Region Metropolitana, Chile, 2PUC, oxford,
England, United Kingdom, 3Pontificia Universidad Catdlica de Chile., Santiago, Region Metropolitana,
Chile, *Pontificia Universidad Catolica de Chile, Santiago, Region Metropolitana, Chile

The human respiratory syncytial virus (hRSV) is the leading cause of severe lower respiratory tract
infection in infants and elderly. HRSV-infection is associated with an inefficient development of adaptive
immunity, which in part is driven by cytokines secreted by lung epithelial cells, increasing susceptibility
to reinfection. Therefore, hRSV has gained interest as a potential primary pathogen favouring
secondary opportunistic infections. Here, we evaluated whether hRSV changes the host immune
response to subsequent pathogens using intranasal instillation of attenuated Mycobacterium bovis as a
model for secondary infections. Eleven and twenty-one days-post infection we evaluated leukocyte
dynamics in lungs by flow cytometry, the expression of key genes involved in immune response by
quantitative PCR. Our data suggest a primary infection with hRSV significantly increases the bacterial
respiratory pathology, characterized by increased infiltration of neutrophils and high counts of myeloid
cells with an inflammatory macrophage profile and promotes a dormancy state of the mycobacteria in
the host cell. In addition, in vitro experiments showed that lung epithelial cells remained infected with
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hRSV despite being exposed to attenuated M. bovis. On the contrary, primary infection with BCG
impairs hRSV infection and pulmonary pathology in mice due the overproduction of lipid droplets. Our
data suggest that hRSV severely impairs the local pulmonary immune response favouring a secondary
mycobacterial colonization in the lungs.

F326. Infant T cells exhibit enhanced TCR signaling and reduced self-renewal during viral
respiratory infections.

Puspa Thapa, Rebecca Guyer, Alexander Yang, Christopher Parks and Donna Farber
Columbia University, New York, NY

Infants are highly susceptible to recurrent respiratory infections partly due to lack of established
immunological memory and protective T cell-mediated immunity. The mechanisms by which early
adaptive T cell responses develop during infancy remain unclear. Here we show that T cells from both
infant humans and mice exhibit enhanced T cell activation and signaling and reduced self-renewal
potential. Using an in vivo model with co-transferred infant and adult ovalbumin-specific (OTII) CD4 T
cells followed by infection with recombinant PR8-OVA influenza, we found that infant T cells exhibit
increased proliferation and reduced expression of the stem-like transcription factor TCF1, compared to
adult OTII cells in the lungs. In vitro activation further reveals that mouse infant OTII T cells show
increased T cell receptor (TCR)-coupled signaling at a lower antigen dose than adult OTII T cells as
assessed by enhanced upregulation of the early signaling molecules Nur77 and IRF4. Human infant
lymph node T cells also recapitulate the increased TCR signaling and reduced TCF-1 expression
following stimulation compared to adult counterparts. Infant T cells also have increased phosphorylation
of ERK1/2 after stimulation, indicating that the enhanced TCR sensitivity of infant T cells occurs
proximal to TCR triggering. Together, these results show enhanced TCR sensitivity in infant T cells
govern an intrinsic mechanism that enables robust primary responses and pathogen clearance when
immunological memory is absent.

F333. HIV-1 Therapy with Monoclonal Antibody Elicits HIV-1 Specific T Cell Responses in the
Host

Lotta von Boehmer!, Allison Nau?, Vishnu Shankar?, Kristen Cohen3, William Fulp3, Greg Finak?, M.
Juliana McElrath3, Michel Nussenzweig?, Marina Caskey* and Mark M. Davis?

'Stanford University, San Francisco, CA, 2Stanford University, Stanford, CA, 3Fred Hutch, Seattle, WA,
4Rockefeller University, New York City, NY

As an alternative to standard anti-retroviral therapy (ART), anti-HIV-1 antibodies have been successful
at decreasing viral loads in HIV-1 positive individuals. Through the formation of antibody—-HIV-1 immune
complexes, antigen presenting cells and natural killer cells are potentially activated, which would lead
to cross-presentation of HIV-1 antigens to CD8* T cells or antigen dependent cellular cytotoxicity
(ADCC).

To understand the effect of antibody infusion on the human host immune system, we studied peripheral
blood mononuclear cells of HIV-1 positive individuals, who received 3BNC117 and/or 10-1074, two
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broadly HIV-1 neutralizing antibodies. Using mass cytometry and high dimensional analysis, we

identified an NK cell population as well as a CD8+ T effector memory RA* population that increased
after antibody infusion. Mean clonality of T cell receptors increased after infusion and our network
analysis using GLIPH captures a strong shared HIV-1 specific CD8+ T cell response at weeks 3-6, that
is not readily seen before the infusion or at later stages. In addition, the antibody infusion enabled a
more diverse CD8+ T cell response to both Gag and Nef epitopes.

Our data show that “passive” anti-HIV-1 antibody infusion in HIV-1 infected individuals affects the host

NK- and HIV-1 specific CD8" T cell compartment. This finding is relevant as the synergistic effect of the
antibody and host immune response could be exploited in future by combination regimens that further
support the host immune response.

F336. An anti-inflammatory neutrophil subset modulate inflammation during pneumococcal
pneumonia

Susan Bueno', Liliana Gonzalez', Valentina Sebastian', Loreani Noguera', Omar Vallejos', Isidora
Suazo', Claudia Saavedra?, Claudia Riedel? and Alexis Kalergis?

'Pontificia Universidad Catolica de Chile, Santiago, Region Metropolitana, Chile, 2Universidad Andres

Bello, Santiago, Region Metropolitana, Chile, 3Pontificia Universidad Catélica de Chile, Santiago,
Region Metropolitana, Chile

Neutrophils are known for their role in bacterial clearance and implication in pathogenesis of infectious
diseases. However, recent reports have described that neutrophils have the ability to induce an anti-
inflammatory response. Our laboratory has shown that during pneumonia caused by Streptococcus
pneumoniae, neutrophils are able to produce IL-10 but further characterization of these neutrophils is
required. In this study we have characterized neutrophils populations present during the first 48 h post-
infection, providing evidence about the existence of at least two predominant populations, where the
larger is the one producing IL-10. Analysis by transmission electron microscopy revealed that these two
populations exhibit differences in size, granularity and chromatin condensation. Next, we performed

neutrophil transfer assays to C57BL/6 wild type (WT) and IL-10" mice (the latter highly susceptible to
S. pneumoniae infection) to determine the role of IL-10-producing neutrophils during pneumococcal
pneumonia. We transferred WT and IL-10"" neutrophils to each group followed by infection with S.
pneumoniae. A 10-days survival assay was performed. Likewise, we evaluated lung infiltration of pro-
inflammatory cells, as well as bacterial burden in lungs and other organs after 24 h post-

infection. These results showed that transferred IL-107- mice were less susceptible to S. pneumoniae
infection than untreated IL-107" mice. In contrast, we observed that WT mice transferred with WT
neutrophils showed an increased clinical score, decreased survival and a reduced bacterial clearance.

Our results strongly suggest that IL-10-producing neutrophils may modulate lung immune responses,
playing a critical role during the first 48 h of S. pneumoniae infection.

F365. Protective Inmune Response induced by Antigenic Proteins of Mycobacterium
tuberculosis encapsulated in biopolymeric nanoparticles
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Ramendra Pandey', Anitakamra Verma? and Pawan Sharma3

'SRM University Delhi-NCR, Rajiv Gandhi Education City Sonepat - 131 029, Haryana, India, Sonepat,

Haryana, India, 2Kirorimal College, University of Delhi, New Delhi, Delhi, India, 3ICGEB, New Delhi,
India, Gurgaon, Haryana, India

Mycobacterium tuberculosis (M tb) proteins have a significant role in the development of protective
immune responses. The precise mechanism of immune modulation by biopolymeric nanoparticles
remains unclear. The study focuses on whether antigenic proteins encapsulated in biopolymeric
nanoparticles can induce a Th1 immune response, which plays a key role in protection against M. tb
infection. Chitosan nanoparticles were prepared by ionic gelation method and Culture Filtrate Proteins
(CFP) - CFP-10 and CFP-21 of M. tb were encapsulated in ChN. The binding efficiency of nanoparticles
with CFP-10 and CFP-21 proteins was confirmed by UV-Spectrophotometer. The efficacy of
nanoparticles-encapsulated antigenic proteins administered intraperitoneal against M tb aerosol
infection was evaluated in Balb/c mice. Cytokine ELISA was done to assess the immune response and
protection study was done by bacterial counts [CFU]. The size of the nanoparticles was measured by
Dynamic Light Scattering (DLS) ~200 nm and confirmed by the TEM. The surface charge of the
nanoparticles was ~41mV. The characteristic peak of the chitosan nanoparticles was observed at

1564.03cm-" by FT-IR Spectroscopy. The entrapment efficiency of CFP- 10 and CFP- 21 proteins was
~16% and 18% respectively. CFP-10 and CFP-21 proteins primed cells demonstrated a Th1 bias T cell
response in an ex vivo assay. The results suggested that the ChN-CFP10 nanoparticles have both
protective and therapeutic potential against M tb.

F426. An 8-gene model to predict severe dengue progression
Yiran Liu’, Sirle Saul?, Aditya Rao?, Michele Donato?, Shirit Einav® and Purvesh Khatri2
"Stanford University, Los Altos Hills, CA, 2Stanford University, Stanford, CA, 3Stanford, Stanford, CA

Of the estimated 100 million people per year who develop acute dengue fever, approximately 5-20%
progress to severe dengue (SD). Supportive care reduces mortality from SD, but early detection of SD
progressors remains challenging, as warning signs for SD are broad and nonspecific. To this day, there
exists no prognostic assay that can accurately predict which dengue patients will progress to SD. Here,
we identify and validate a host response-based transcriptional signature that predicts SD progression.
We applied a modified version of our lab’s multi-cohort analysis framework to 11 public datasets,
encompassing 7 countries, all ages, and microarray and RNA-seq platforms. Amidst such biological and
technical heterogeneity, we identified genes that were robustly associated with SD progression. To
identify a parsimonious gene set, we used a greedy forward search algorithm that resulted in the 8 most
highly predictive genes. We then trained a gradient boosting decision tree model using these 8 genes
that classified SD progressors and non-progressors in public datasets with an area under the receiver
operating characteristic curve (AUROC) of 0.91. Finally, we validated the 8-gene model in an
independent Colombia cohort consisting of 376 prospectively enrolled dengue patients (all ages). In this
cohort the 8-gene model predicted SD progression with an AUROC of 0.83. Relative to clinical warning
signs, the 8-gene model improved specificity for SD progressors by nearly 4-fold, indicating its utility for
triage of dengue patients, particularly in high-burden and limited-resource settings.
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TH23. “Effect of the Inhibition of p-AKT and p-ERK1/2 on the Expression of Hormonal Receptors
in THP-1 Monocytes and Macrophages Infected with T. gondii and Stimulated with 17-
Estradiol”

Jorge Ramirez de Arellano, Ana Laura Pereira Suarez, Maria de la luz galvan ramirez, Laura Rocio
Rodriguez Pérez and José Francisco Mufioz Valle

Universidad de Guadalajara, Guadalajara, Jalisco, Mexico

Background: Toxoplasma gondii (T. gondlii) is a parasite common in pregnancy. Monocytes and
macrophages are the main immunologic barrier, because they produce proinflammatory cytokines,
reducing the infection susceptibility. This outcome is highly regulated by signaling pathways such as
MAPK (ERK1/2) and PI3K (AKT), important in cell growth and proliferation. 173-estradiol and T. gondii
activate these pathways, and thus, modulate the expression of hormonal receptors (ERa, ERB, GPER,
and PRLR) and proinflammatory cytokines.

Aim: To evaluate the effect of the inhibition of signaling molecules p-AKT and p-ERK1/2 on the
expression of hormonal receptors in THP-1 monocytes and macrophages infected with T. gondii and
stimulated with 173-estradiol.

Methods: THP-1 monocytes were cultured on RPMI medium supplemented with BFS 10% and
antibiotics. PMA was used to differenciate them into macrophages. Cells were kept at 37°C having 5 %
of CO2. Inhibition of AKT and ERK1/2 was performed with Akt inhibitor V Triciribine (20 uM) and
PD0980359 (50 uM) respectively. Stimuli were performed with 173-estradiol (10 nM), T. gondii (20,000
tachyzoites) and mixed with both conditions for 48 hours. Proteins were extracted and quantified, and
Western Blot assays were performed.

Results: After 60 minutes, the inhibition of pAKT and pERK1/2 was complete. ERa and ER(
expression decreased after T. gondii infection on monocytes and macrophages when p-AKT or p-
ERK1/2 were inhibited. Finally, the expression of PRLR increased by mixed stimulus on monocytes
after inhibition of both signaling pathways.

Conclusion: Inhibition of p-AKT and p-ERK1/2 modifies the expression of hormonal receptors in
monocytes and macrophages.

TH43. Analyzing CD4+ T cell responses to M. tuberculosis using GLIPH2 and whole genome
antigen screening

Huang Huang', Chunlin Wang?, Florian Rubelt?, Thomas J. Scriba3 and Mark M. Davis?

TStanford University, Palo Alto, CA, 2Stanford University, Stanford, CA, 3South African Tuberculosis
Vaccine Initiative (SATVI), Cape town, Western Cape, South Africa

Analyzing the ab T cell responses to pathogens in human beings is a daunting task, especially because
of the diversity of HLA alleles ( >20,000), and the complexity of many pathogen genomes which can
encompass thousands of proteins. Here we have adopted a two-pronged strategy to both broadly
analyze the CD4+ T cell response to Mycobacterium tuberculosis (Mtb), and to develop a way to
identify specific CD4+ T cell antigens that emerge from the analysis. The first prong of this strategy is to
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sequence and analyze the T cell receptor beta (TCRD) chains from 58 latently infected individuals using
an improved version of our GLIPH algorithm (GLIPH2) on 19,044 unique TCRs. This clusters TCRs
based on shared motifs in the complementarity-determining region 3 (CDR3) and other similarities. The
second prong of our approach is the development of an efficient method to screen the entire genome of
Mtb for CD4+T cell epitopes of interest. This involves expressing subpools of 3,724 open reading
frames (ORFs) in Mtb and then having these proteins processed and presented by artificial APCs
(aAPC) transfected with the indicated class Il HLA genes, which are then surveyed by reporter T cells
transfected with the TCR heterodimers of interest. We show that this works efficiently and successfully
in discover new T cell specificities. This coupling of TCR repertoire analysis together with a whole
pathogen genome screen to discover novel peptide-MHC specificities represents a powerful new
strategy that can be applied to any well characterized pathogen response, in any organism.

TH102. Trained innate immunity in vaccine protection against intrarectal AIDS viral transmission
Yongjun Sui', Brandon F. Keele2, Christopher Miller3 and Jay Berzofsky'

'NIH, Bethesda, MD, 2Frederick National Laboratory for Cancer Research, frederick, MD, 3University of
California Davis, Davis, CA

Although anti-Envelope antibodies have been viewed as the primary means of protection against AIDS
viral acquisition, we have found in two of AIDS vaccine studies in rhesus macaques that protection
against intrarectal viral transmission can be achieved in the absence of anti-envelope antibodies, but
rather mediated by myeloid cells through trained innate immunity. In the first study, a vaccine involving
an envelope construct and modified vaccinia Ankara encoding SIV antigens was used mucosally, with
TLR ligands, IL-15, and mutant E coli labile toxin as adjuvants. Protection was achieved (VE= 44%)
even though no anti-envelope antibodies could be detected in the blood or colorectal mucosa. T cells
were induced but did not correlate. Rather, protection correlated with CD14+ monocytes. More IL-6,
TNFa and Mip1a was produced from vaccinated animals when re-exposed to virus than those from
control animals. In the second study, animals were vaccinated with a live attenuated SHIV, whose
envelope does not crossreact with SIV envelope. No antibodies to SIV envelope could be detected, yet
the animals had reduced risk of rectal transmission of SIVmac251 (VE = 81%). T cells were induced
but did not correlate with protection. Moreover, CD8 T cell depletion of protected animals did not lead
to re-challenged SIV infections. Transcriptomic studies suggested gene expression changes were
induced in the myeloid cells from the protected animals. We conclude that trained innate immunity was
involved in protection against AIDS virus transmission. This provides new approaches to AIDS vaccine
development.

TH103. Evaluation of Inmune Response to Hepatitis B Vaccine After Primary Immunization in
Sudanese Children Aged 10 Years and less

Mandi Khalil
Sudan Medical Specialization Board, AL Mubarraz, Ash Sharqiyah, Saudi Arabia

Background: Although the long-term protection against HBV infection depends on the persistence of
anti-HBs antibodies and strong immunological memory, the anti-HBs antibodies level declines after
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vaccination.

Objectives: The study conducted to determine the effectiveness of the Hepatitis B vaccine and to
evaluate its long-term protection in Sudanese children aged <10 after primary vaccination.

Methods: This is cross-sectional hospital-based study included 225 subjects aged 10 years and less.
All subjects received the three-dose schedule of hepatitis B vaccine as part of their primary vaccination.
Blood samples collected after approved consent and the sera tested for anti- HBs level using
automated immunoassay technique.

Results: All children with the age group of less than one year have a seroprotective rate of anti-HBs (
>10 [U/L). Compared to 63.3%, 50%, 72.7%, 50%, 43.8% and 33.3% of participants aged 5, 6, 7, 8, 9
and 10 years, respectively. The Geometric Mean Titer (GMTs) of anti-HBs was 419.7 [U/L, 110. 2 IU/L,
71.07 IU/L, 99.2 IU/L, 53.7 IU/L, 48.7 IU/L, and 17.7 IU/L % of participants aged < 1, 5, 6, 7, 8, 9 and 10
year, respectively. In children with the age groups of 5-10 years, 51.5% of them have anti-HBs level
>10 IU/L compared to 48.5% have < 10 IU/L. 17.6% of the participants have an undetectable level of
anti-HBs (< 2 IU/L). Conclusion: Hepatitis B vaccine in Sudan succeeded in provoking the immune
response against HBV for up to 10 years after primary vaccination. The anti-HBs level and its GMTs
decreased with age.

TH138. KIRs modulate the immune response to P. falciparum malaria
Perri Callaway', Jean Digitale?, Lila Farrington?, Grant Dorsey? and Margaret Feeney?

"University of California San Francisco, Berkeley, CA, 2University of California San Francisco, San
Francisco, CA

KIRs (killer immunoglobulin like receptors) are a family of 14 transmembrane receptors that can be
either inhibitory or stimulatory. Nearly all of the known KIR ligands are different MHC-I alleles and
groups of alleles. KIR and compound KIR/HLA genotypes have been associated with outcomes from
HIV, HCV, HPV and other infectious diseases. However, very few studies have assessed the effect of
KIR and their HLA ligands on P. falciparum malaria. In a large Ugandan cohort, we analyzed the effect
of KIR/HLA genotypes on parasite prevalence and clinical malaria outcomes. We found that more
inhibitory KIR/HLA pairs led to higher parasite prevalence but did not affect other outcomes. To
understand the effect of KIR at the cellular level, we have studied KIR expression and function on both
NK cells, the canonical KIR expressing cell type, and gamma delta T cells which also express KIR and
have been show to play an important role in the immune response to P. falciparum infection.
Specifically, we demonstrated that subsets of both NK cells and gamma delta T cells that are more
likely to express KIR increase with repeated P. falciparum episodes. Further, we found that KIR are
able to modulate the response of a subset of gamma delta T cells to their P. falciparum ligand. Taken
together our results show a role for KIRs in modulating the immune response to P. falciparum both via
NK cells and via gamma delta T cells.

TH155. CD137 costimulation enhances the antiviral activity of Vy9Vé2-T cells against influenza
virus

Yinping liu! and Wenwei Tu?
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Tthe university of hong kong, hong kong, N/A, Hong Kong, 2The University of Hong Kong, Hong Kong,
N/A, Hong Kong

Influenza epidemics and pandemics are constant threats to global public health. Although strategies
including vaccine and antiviral drugs have achieved great advance to control influenza virus infection,
the efficacy of these strategies is limited by the highly frequent mutations in the virus and the
emergence of drug-resistance strains. Our previous study indicated that boosting immunity of human
Vy9Va2-T cells by phosphoantigen pamidronate could be a therapeutic strategy to treat seasonal and
avian influenza virus infections. However, one notable drawback of yd-T cell-based immunotherapy is
the rapid exhaustion of proliferation and effector responses due to the repeated treatments with
phosphoantigens. Here, we found that the expression of CD137 is inducible in Vy9Vd2-T cells following

antigenic stimulation. CD137* Vy9Vd2-T cells displayed more potent antiviral activity against influenza

virus than their CD137- counterpart in vitro and Rag2”-yc™ mice. We further demonstrated CD137
costimulation was essential for Vy9Vd2-T cells activation, proliferation, survival and effector functions.
In humanized mice reconstituted with human peripheral mononuclear cells, CD137 costimulation by
recombinant human CD137L protein boosted the therapeutic effects of pamidronate against Influenza
virus. Our study provides a novel strategy by targeting CD137 to improve the efficacy of gammadelta-T
cell-based immunotherapy

TH158. Chlamydia trachomatis drives immunosuppression in macrophages which further
mediates T cell inactivation causing persistent infection

Naveen Challagundla and Reena Agrawal-Rajput
Indian Institute of Advanced Research, Gandhinagar, Gujarat, India

Chlamydia trachomatis repeated/latent infection is responsible for ectopic pregnancies, abortions, pelvic

inflammatory disorders and infertility. IFNy from T cells depletes IDO and activates CD8T cell to clear
Ct. However, low IFNy causes persistent infection. Infected epithelial cells skewed macrophages(mg) to
alternative activated mg(AA-ma) with increased CD163 and arginase levels and decreased iNOS
levels. Infected macrophages express high CD206 and decreased MHC-II indicating polarisation to M2.
On co-culture of infected mg with naive T cells, T cells secreted IFN-y, IL-4, IL-10 and TGF{ in various
levels. IFN-y mediated persistent infection in mg secreted increased IL-10 and differentiated T cells to
high IL-4 and IL-10 producing cells. These mg expresses decreased CD40 and increased PDL-1. AA-
ma on infection displayed higher bacterial load, increased IL-10 secretion, expresses high PD/ and
Ephrin B2 and differentiated T cells to Th2 and Treg. T cell cytokines: IFNy decreases the bacterial
burden; IL-4 did not show any change and IL-10 increased bacterial burden. Acute Ct infection of
BALB/c mice elicits Th1 response and INFy secretion in cervical lavage. While, repeated Ct infection
show Th2 and Treg. Further T cells express high PD-1, Tim3 and CTLA4 indicating T cell inactivation

mechanisms behind decreased T cell proliferation. CD8*T cells from chronic infected animals show
decreased Granzyme B and perforin expression. Chronic and latent infected mice also show decreased
INF-y*CD4* and INF-y*CD8* T cells compared to acute infection. In conclusion, Chlamydia polarises
macrophages to M2 mediating immunosuppression thus decreasing T cell activation resulting in
incomplete clearance leading to persistent infection.
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TH165. Multi-omic profiling of influenza-specific adaptive immune responses at single cell
resolution

Bruce Adams, Wyatt McDonnell, David Jaffe, Alaina Puleo, Javelin Chi, David Sukovich, Daniel
Reyes, Ariel Royall, Denise Cheung, Niranjan Srinavas, Sreenath Krishnan, Natasha Carli, Luz
Montesclaros, Julia Lau, Michael Stubbington and Sarah Taylor

10x Genomics Inc., Pleasanton, CA

The immune system recognizes and eliminates non-self threats through a complex and layered network
of both innate and adaptive immune cells. Robust characterization of this response and discovery of
novel cell types and antigen-specific populations has proven challenging to perform in a high throughput
fashion due to sample availability, the need to enrich for multiple cellular populations, and the single-
modal nature of flow cytometry, CyTOF, and similar assays. Here, we apply multi-modal droplet-based
single cell technologies to pre- and post-vaccination T cells, B cells, and peripheral blood mononuclear
cells from influenza vaccines. Using this framework, we identify vaccine-specific T and B cell
responses, show proof-of-principle for in silico HLA typing via single cell RNA sequencing, and
implement for the first time a single B cell clonotyping algorithm.

By linking gene expression, cell surface protein expression, genotype, and antigen-specificity to each
single cell, we describe a snapshot of the complete circulating immune response to influenza
vaccination at single cell resolution. Single cell lineage analysis revealed post-vaccination expansion
and class-switching of multiple B cell clonotypes, and parallel expansion of influenza-specific T cell
clonotypes. We also observed clonotype-specific gene expression profiles that differed between antigen
species (Epstein-Barr virus, cytomegalovirus, and influenza). We anticipate that these technologies will
comprise a robust and cost-effective multi-omic platform for studying immunology at single cell
resolution.

TH171. Pf Bacteriophage Alters Inmune Profile in Epithelial Cells and Sputum from Patients
with Cystic Fibrosis

Elizabeth Burgener', Johanna Sweere2, Michelle Bach?, Laura Rojas?, Patrick Secor3, Carlos Milla2
and Paul Bollyky?

1Stanford University, Palo Alto, CA, 2Stanford University, Stanford, CA, 3University of Montana,
Missoula, MT

Background: Bacteriophage therapy is re-emerging as a strategy to address raising antibiotic
resistance. However, the effect bacteriophage could have on the human host is not well

understood. We have demonstrated that in cystic fibrosis (CF) co-infection with Pseudomonas
aeruginosa (Pa) and Pf bacteriophage has effects on clinical outcomes. Here we sought to profile the
inflammatory response to Pf bacteriophage in the CF lung.

Methods: We collected sputum from CF patients infected with Pa, 40 also infected with Pf phage and
40 without. Cytokine profiling of the samples was performed by Luminex bead-assay. To validate
findings in vitro, nasal epithelial cells from a CF patient were cultured at air liquid interface and exposed
to 4 conditions: PBS, LPS, Pf phage and Pf phage + LPS, and compared to healthy control cells
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exposed to the same conditions. Fluid samples from cell culture were assayed for cytokine production.
Results: Compared to patients without Pf, sputum from patients with Pf had elevated levels of IL12-p70
(p=0.087) and decreased levels of CXCL5 (p = 0.068), RESISTIN (p = 0.046) and TRAIL (p = 0.025), by
stratified non-parametric rank test. Cell culture revealed drastically different responses to both Pf
phage and LPS in CF vs non-CF cells. Specifically, in CF cells there was elevation of CXCL5 and
GMCSEF in the Pf and LPS condition.

Conclusion: Pf phage affects inflammatory responses in the CF lung. The potential immune effects of
phage need to be further investigated.

TH205. Cetylpyridinium Chloride (CPC) Blocks Herpes Simplex Virus Replication in Gingival
Fibroblasts by Interfering with NF-kB Signaling Early After Infection

Pablo Gonzalez', Diana Alvarez?2, Luisa Duarte?, Nicolas Corrales? and Patricio Smith3

"Millennium Institute on Immunology and Immunotherapy, Departamento de Genética Molecular,
Facultad de Ciencias Biologicas, P. Universidad Catdlica de Chile, Santiago, Region Metropolitana,

Chile, 2Millennium Institute on Immunology and Immunoherapy, Facultad de Ciencias Bioldgicas,

Pontificia Universidad Catélica de Chile, Santiago, Region Metropolitana, Chile, SEscuela de
Odontologia, Faculta de Medicina, Pontificia Universidad Catdlica de Chile, Santiago, Region
Metropolitana, Chile

Herpes simplex viruses (HSVs) are highly prevalent worldwide and infections are lifelong. Individuals
with clinical symptoms elicited by HSV infection may suffer, among others, from occasional or recurrent
herpetic lesions in the orofacial and genital areas, as well as herpetic gingivostomatitis. The antiviral
acyclovir, which inhibits the viral DNA polymerase is commonly used for topical treatment of HSV-
associated pathology. However, it is generally poorly effective in treating lesions, as it only reduces in 1-
2 days the duration of skin lesions from a total of approximately 6-7 days. Cetylpyridinium chloride
(CPC) is a quaternary ammonium compound with bactericidal properties that is frequently found in
mouthwashes, deodorants, aphthae-treating formulations and oral tablets. Previous reports indicate that
CPC negatively modulates NF-kB activity. Because HSV infection is modulated by NF-kB, we sought to
assess whether CPC has antiviral effects against HSV-1 and HSV-2. We found that a short exposure to
CPC after HSV entry into human gingival fibroblasts significantly limited viral replication in these cells by
impairing viral gene expression. Interestingly, our results suggest that CPC blocks HSV replication by
inhibiting the expression of immediate early HSV genes, such as /ICPO by interfering with the
translocation of NF-kB into the nucleus of HSV-infected cells. Taken together, these findings suggest
that formulations containing CPC may help limit HSV replication and consequently reduce viral
shedding.

TH366. Inhibiting PD-1 restores protective T cell response and facilitates bacillary clearance:
Impact on modulation of the Efflux pump expression of Mycobacterium tuberculosis

Dipendra Mitra
All India Institute of Medical Sciences, New Delhi, Delhi, India
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Purpose: Previously, we have shown the critical role of regulatory T (Treg) cells and PD-1 pathway in
causing suppressed state of T cell response against Mycobacterium tuberculosis (M.tb) among TB
patients. In this study, we attempted to understand the status of host immune response among the
multi-drug resistant (MDR) and Drug Sensitive (DS) TB patients. We also checked the contribution of
PD-1 pathway on poly-functional T cells (PFTs) response, critical for protective immunity in TB.

Methods: Polychromatic flowcytometry based immunological assays were performedfor immune
response profiling. PD1 blocking experiments were performed in mice infected with Mtb.

Results: We observed rescue of PFTs in TB patients by blocking PD-1. Blocking PD-1 pathway in in
vitro monocyte derived macrophage (MDM) model and in vivo among Mtb infected mice demonstrated
restoration of PFTs and reduction in bacillary load. Furthermore, we observed modulation of efflux
pump of M.tb by pro-inflammatory (IFN-y, TNF-a) and anti-inflammatory cytokines (IL-10 and TGF-) in
in vitro MDM model. Moreover, PD-1 inhibition also enhanced the effector T cell response to candidate
vaccine-I1D-93 in vitro.

Conclusions: Our results demonstrate elicitation of weaker T cell response in DR TB and rescuing
immune response improves the efficacy of anti-tubercular therapy in TB patients. Additionally, we
demonstrate that immune rescue by PD-1 inhibition improves the efficacy of chemotherapy as well as
therapeutic vaccination in TB. We conclude that blocking PD-1 may be a novel strategy for
immunotherapy and therapeutic vaccination in TB.

TH413. A blood-based flow cytometry assay for the evaluation of Inmune Response in
pulmonary and extra-pulmonary tuberculosis

Mehul Jivrajani', Sumeet Chawla2, Gopinadh Jakka3, Aditya Jarare3, Neha Girish?, Syed Fazil
Ahamed?, Sivanandan R N*, Mary Dias?, Su Bo®, Wei Sha®, Muthya Pragun Acharya®, Vijaya
Satchidanandam® and Monde Muyoyeta’

'Beckman Coulter India Pvt Ltd., Bangalore, Karnataka, India, 2Beckman Coulter, Bangalore,
Karnataka, India, 3Beckman Coulter, bangalore, Karnataka, India, *Division of Infectious Diseases, St.

John’s Research Institute, Koramangala, Bangalore, India, Bangalore, Karnataka, India, °Shanghai
Pulmonary Hospital, No 507, Zhengming road, Yangpu district, Shanghai, PRC, Shanghai, Shanghai,

China (People's Republic), °Department of Microbiology and Cell Biology, Indian Institute of Science Sir

CV Raman Avenue, Bengaluru 560012, Bangalore, Karnataka, India, ’Centre for Infectious Disease
Research in Zambia (CIDRZ), Zambia, Lusaka, Lusaka, Zambia
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Tuberculosis (TB) remains a leading cause of death worldwide from an infectious diseases category,
causing 1.5 million deaths annually. Currently, there are several diagnostic methods available such as
microscopy, culture, PCR-based methods and ELISA, each having their own limitations. Hence, new
diagnostic tools that are sensitive and provide accurate detection of pulmonary tuberculosis (PTB),
Extra pulmonary tuberculosis (EPTB) and pediatric TB, using a sputum independent specimen, is an
unmet need.

Here, we report a rapid, sputum-independent flow cytometry-based assay for the evaluation of immune
response to PTB and EPTB in adult and immunocompromised suspects. This assay evaluates immune
response to Mycobacterium tuberculosis (MTB) by identifying the TB specific effector T cell responses.
This assay incorporates phenotypic T cell characterization; identification of production of Interferon
gamma (IFN-y) on effector T cells to investigate and differentiate between tuberculosis disease and
infection and/or no disease state.

This study reports the outcome of a prospective, multi-site study where the flow cytometry-based assay
was evaluated against multiple reference methods (recommended by WHO). The results and
interpretation from the reference methods (Likely or Unlikely TB) were used to generate a receiver
operating characteristic curve for the flow cytometry test. The Overall the AUC was at 0.831 with a
lower limit of 0.7550 and upper limit of 0.9070.

Inflammation and Host Defense

F5. Early IFNb Secretion Determines Variability in Downstream IL-12p70 Responses upon TLR4
Activation in Health and Disease

Celine Posseme', Alba Llibre!, Bruno Charbit', Vincent Bondet!, Jeremy Boussier!, Vincent Rouilly’,
Aurelie Bisiaux!, Barbara Piasecka®, Thomas J. Scriba?, Stanislas Pol!, Matthew L. Albert3, Lluis
Quintana-Murci' and Darragh Duffy’

!Institut Pasteur, Paris, lle-de-France, France, 2South African Tuberculosis Vaccine Initiative (SATVI),
Cape town, Western Cape, South Africa, 3Insitro, San Francisco, CA

IL-12p70 is a heterodimeric pro-inflammatory cytokine which regulates both innate and adaptive immunity
and has a central role in Th1 responses. Therefore, IL-12p70 holds great potential as a target for new
diagnostic and therapeutic strategies. Despite its essential role in immunity we have observed large
variation in IL-12p70 responses in 1,000 healthy donors of the Milieu Interieur cohort. Furthermore this
perturbed response was observed at significantly higher frequencies in patients chronically infected with
tuberculosis (TB) or chronic hepatitis C (HCV). We have applied a systems biological approach in the
Milieu Interieur cohort to dissect this perturbed pathway in healthy donors, and potentially provide new
insights into disease pathogenesis. Following whole blood LPS stimulation using a highly standardized
approach from 1,000 healthy donors of the cohort, 28% of these donors failed to secrete IL-12p70. Having
identified by flow cytometry that monocytes and dendritic cells are the main IL-12p70 producers in whole

198



blood, we confirmed that cellular differences were not responsible for the observed variability in healthy
donors. In contrast, genetic analysis of the healthy population cohort revealed a novel association with
IL-12p70 levels. Gene set enrichment analysis identified significant differences in both type | and type |I
IFN responses, with a detailed kinetic analysis mapping this upstream to variable IFNb responses, acting
through IFNAR1 signaling. These results will allow us to investigate the intracellular mechanisms by
blocking specific pathways and to potentially restore them in chronically infected HCV or TB patients.

F218. Distinct Inflammatory Ageing Process in People Living with HIV
Liam Townsend', Colm Bergin?, Cliona O'Farrelly?, Nollaig Bourke3 and Cliona Ni Cheallaigh?

"Dept of Clinical Medicine, Trinity Translational Medicine Institute, Trinity College Dublin, Dublin 8,

Dublin, Ireland, 2St James's Hospital, Dublin & Trinity College Dublin, Dublin, Dublin, Ireland, 3 Trinity
College Dublin, Dublin, Dublin, Ireland

People living with HIV (PLWHIV) develop frailty, an ageing-related syndrome that increases the
likelihood of poor healthcare outcomes, at an at an earlier age than HIV-negative individuals. Chronic
inflammation may drive the frailty phenotype in PLWHIV, known as inflammageing. We hypothesise that
ageing PLWHIV develop distinct immune cell populations and inflammatory behaviour compared to
HIV-negative individuals, causing earlier development of the inflammageing phenotype. We recruited 8
young HIV- (median 25y), 7 older HIV- (median 53.5y), 7 young PLWHIV (median 34y) and 10 older
PLWHIV (median 54.5y). We assessed frailty across multiple domains. We measured lymphoid and
myeloid immune cell populations via flow cytometry and production of the inflammatory cytokine
interleukin-6 by ELISA in peripheral blood mononuclear cells (PBMCs)

Ageing in both PLWHIV and HIV-negative populations is associated with longer timed get up and go
(TUG) (PLWHIV p= 0.0015; HIV-negative p= 0.007) and lower MOCA (PLWHIV p=0.0117; HIV-
negative p= 0.0357). Ageing in PLWHIV is also associated with increased systemic C-reactive protein
levels (CRP; p=0.0137). Ageing in HIV-negative individuals is associated with an increased proportion
of CD4+ T cells and reduced proportion of CD8+ T cells. Both older groups had lower proportion of
CD16+ cells in CD45+ HLA DR+ monocyte population compared to their younger counterparts. PBMCs
from older PLWHIV had higher IL-6 production following exposure to the inflammatory agonist LPS
versus older HIV-negative individuals (p= 0.0413).

These results suggest a distinct inflammageing phenotype in ageing PLWHIV versus ageing HIV-
negative individuals.

F234. A valine to leucine substitution in IFNAR1 alters IFN-signaling and is associated with
increased susceptibility to acute hepatitis C virus infection in humans.

Jamie Sugrue', Cliona O'Farrelly!, Darragh Duffy?, Bruno Charbit?, Vincent Bondet?, Nollaig Bourke'
and Cliodhna Congdon’

"Trinity College Dublin, Dublin, Dublin, Ireland, ?Institut Pasteur, Paris, lle-de-France, France
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Type | interferons (IFN) are important in host protection against viral infection. Here we investigated the
impact of a genetic variant (rs2257167) in the IFN receptor subunit, IFNAR1, on outcome following
iatrogenic exposure to highly-infectious batches of hepatitis C virus (HCV) contaminated anti-D
immunoglobulin. A gene candidate approach revealed a valine to leucine substitution in IFNAR1 at
position 141 was associated with increased susceptibility to acute HCV infection, while the wildtype G
allele was associated with innate protection against HCV (p< 0.05; Fisher’s exact test; n=204). 3D
visualisation of the IFNAR1 using PyMOL localised the SNP to the SD2 domain and may impact IFN
binding and signaling. Blood from participants (n=30) was stimulated with a panel of anti-viral agonists
(polyl:C, R848, ODN2216, and IFNa) using the TruCulture system. Transcriptomic analysis revealed
differential responsiveness to stimulation associated with the rs2257167 polymorphism in IFNAR1.
Polyl:C stimulation showed the most striking differences between genotypes; GG individuals showed
increased IFN-stimulated gene regulation compared to those with a C allele. Proteomics on
supernatants from stimulated TruCulture tubes using Luminex and SIMOA revealed enhanced cytokine
responses in the GG group compared to those with a C allele following Polyl:C stimulation only. The
differential responses between donors suggests a difference in regulation of pathogen recognition
receptor (PRR) signaling by IFNAR1 driven by the presence/absence of the C allele. Future work will
shed light on how genetic variation in IFNAR1 shapes PRR responses and contributes to differential
outcome during viral outbreak.

F248. iNKT Cell Inhibitory Receptor Signatures Are Altered with ART-Suppressed HIV Infection
and Aging and Tracks with Plasma Markers of Inflammation and Coagulation

Rachel Yuen', Riley Pihl", Alex Olson2, Nina Lin?, Anna Belkina® and Jennifer Snyder-Cappione’

"Boston University, Boston, MA, 2Boston Medical Center, Boston, MA, 3Boston University Medical
Campus, Boston, MA

Invariant NKT (iNKT) cells are a unique population of innate-like T cells that exert inflammatory or
immunoregulatory functional profiles and can impact chronic disease onset and progression. iNKT cells
are reported to be functionally impaired in viremic HIV infection and with normal aging. Virally-
suppressed HIV-infected individuals have earlier onset and increased risk of age-associated diseases
which are linked with elevated plasma inflammatory cytokine levels. The potential additive impact of
virally-suppressed HIV infection and older age on circulating iNKT cells is unknown. Here, we measured
iNKT surface phenotypes and compared with 16 plasma markers of inflammation, coagulation, and
intestinal permeability from PBMC samples of our HIV and Aging cohort which includes ART-
suppressed HIV+ individuals and matched uninfected controls divided into younger (35yo) and older
(=50y0) groups. iINKT frequencies were similar between the four groups; however, differences in
inhibitory receptor (IR) expression were found, including higher percentages of PD-1+ cells in older
compared with younger uninfected subjects and the highest levels of multi-IR+ cells found in the HIV+
older group. Also, positive correlations were found between iNKT IR signatures and plasma analytes
associated with age-related co-morbidities. Taken together, these data indicate that age and aviremic
HIV infection impact the circulating INKT cells and that in turn, this unique T cell population may
contribute to the ‘inflamm-aging’ found with both aviremic HIV and normal aging. Further investigation
into the diversity and regulation of iNKT subsets may reveal novel therapeutic targets to reduce the
inflammation found with HIV infection, aging, and other inflammatory conditions.
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F262. Interleukin-21 Production Marks an Activated T Helper Population in Cardiovascular
Disease

Charles Smart and Meena S Madhur
Vanderbilt University School of Medicine, Nashville, TN

T cells play a critical role in cardiovascular diseases including hypertension. Interleukin-21 (IL-21) has
been shown to be necessary in initiating immune activation in mouse models of hypertension and
sustaining end-organ damage. CD4+ T cell production of IL-21 is also elevated in hypertensive humans
and correlates with systolic blood pressure. The aim of this study is to define the specific CD4+ T cell
populations that produce IL-21 in hypertension to identify novel cellular targets. At baseline, VFP+
CD4+ T cells express significantly higher levels of the follicle homing receptor CXCR5 and higher levels
of the T cell activation markers LAG3 and PD-1 than VFP- CD4+ T cells. VFP+ cells are high in levels
of the activation marker CD44, in agreement with previous studies. To model hypertension, 10-12
week-old mice heterozygous VFP reporter mice were infused with the vasopressor angiotensin Il or a
vehicle control for four weeks. There was no change in numbers of circulating or splenic VFP+ CD4
cells in animals infused with angiotensin Il compared to controls. Splenic CD4 cells did significantly
increase their expression of LAG3 in hypertensive mice compared to controls, which occurred in both
VFP+ and VFP- T cells. Further studies will examine the ability of VFP+ CD4+ T cells to provide help to
B lymphocytes and other T cell subsets as well as evaluate any changes in VFP+ T cells in the
vasculature during experimental hypertension.

F274. In vitro activation of macrophages by a MHC class Il-restricted Trichomonas vaginalis
TvZIP8-derived synthetic peptide

Victor Arana Argaez', Emanuel Ceballos-Gongora?, Julio Lara-Riegos?, Mario Ramirez-Camacho?,
Maria Alvarez-Sanchez? and Julio Torres-Romero*

TUniversidad Auténoma de Yucatan, Mérida, Yucatan, Mexico, 2Universidad Auténoma de Yucatan,
Merida, Yucatan, Mexico, 3Universidad Autonoma de la Ciudad de Mexico, Ciudad de Mexico, Distrito
Federal, Mexico, *Universidad Autonoma de Yucatan, Merida, Yucatan, Mexico

Macrophages play an important role in the inflammatory response towards pathogens and their effector
functions depend of the mode of activation which is mediated by recognition of pathogen-associated
molecular patterns, as peptides. Trichomonas vaginalis provokes an inflammatory response in the host
in which macrophages are the first line of defense. The aim of this study was to analyze the effect of a
specific peptide derived from the transporter TvZIP8 of T. vaginalis on activation of macrophages. An
immunoinformatics approach was applied to screen potential murine MHC class |l-restricted peptides
from TvZIP8 that can activate macrophages. Based on binding scores one of them, denominated
TvZIP8-pep, was selected for further analysis. In vitro stimulation with synthetic TvZIP8-pep triggered

on murine macrophages the NO and H202 production and an overexpression of iNOS and NOX-

2 genes. Also, a significant increase of pro-inflammatory cytokines: IL-1B, IL-6, and TNF-q, as well as,
overexpression of the TLR4, MyD88 and NF-kB genes and NF-kB activation were observed on
macrophages after stimulation with TvZIP8-pep in vitro. Moreover, higher levels of IFN-y were detected
in co-cultures using CD4+ T cells with TvZIP8-pep-stimulated macrophages. These results supports the
potential of TvZIP8 as a promising antigen to stimulates a specific macrophage response.

201



F312. The Unfolded Protein Response programs T cell effector differentiation
Brendan Barton', Ashley Pietro”, Daniel Popkin? and Stanley Adoro'

'Case Western Reserve University, Cleveland, OH, 2Case Western Reserve University, Nashville, TN

Generation of protective adaptive immunity against pathogens and cancer requires signals from the T-
cell receptor (TCR), costimulation, and cytokines to induce transcriptional, epigenetic, and metabolic
programs that instruct naive T-cells differentiation into various effector and memory subsets. Despite its
intricate role in sensing and integrating cellular metabolism and bioenergetics in differentiation cells, the
specific contribution of the Unfolded Protein Response (UPR) to T-cell differentiation is unclear. The
UPR consists of three arms — IRE1a, PERK, and ATF6 — activated in response to unfolded proteins in
the endoplasmic reticulum (ER) to restore ER proteostasis. The most-studied and evolutionarily
conserved enzyme IRE1a acquires endoribonuclease activity upon activation, splicing cytoplasmic
XBP1 mRNA to encode a potent transcription factor that promotes expression of protein chaperones.
PERK-induced ATF4 and activated ATF6 induce gene networks that enhance ER protein folding and
alleviate proteotoxic stress. Whether UPR enzymes act independently or interdependently during
immunity is also not known. We have found that all three UPR arms are induced during T-cell activation
in vitro and in vivo in a manner dependent on CD28 co-stimulation. Strikingly, while mice with T-cell-
specific deficiency of individual UPR enzymes mounted normal responses to lymphocytic
choriomeningitis virus (LCMV) Armstrong infection, mice containing T-cells devoid of all three UPR
enzymes markedly failed to generate antiviral T-cell responses. Subsequent RNA-seq validation
revealed an exhaustion signature in UPR-deficient T-cells previously only seen in wild-type chronic
LCMV infection. These studies demonstrate a previously unappreciated redundant and essential role of
the UPR during antiviral T-cell responses.

F382. Identification of a Kupffer cell subset capable of reverting the T cell dysfunction induced
by hepatocellular priming

Giorgia De Simone', Andreata Francesco?, Valeria Fumagalli®, Camille Bleriot*, Matteo lannacone®
and Florent Ginhoux®

'Ospedale San Raffaele, Milan, Lombardia, Italy, ?Ospedale S Raffaele, Milan, Lombardia, Italy, 3Vita-
Salute San Raffaele University, Milan, Italy, Milan, Lombardia, Italy, 4Institut Gustave Roussy, Paris,
Centre, France, °Division of Immunology, Transplantation and Infectious Diseases, IRCCS San

Raffaele Scientific Institute, Milan, Italy, Milan, Lombardia, Italy, 6Singapore Immunology Network
(SIgN), A*STAR, Singapore, N/A, Singapore

Kupffer cells (KCs) are highly abundant, intravascular, liver-resident macrophages long known for their

scavenger and phagocytic functions. KCs are also able to present antigens to CD8* T cells and
promote either T cell tolerance or full effector differentiation, but the mechanisms underlying these
discrepant outcomes are poorly understood. Here, we used a mouse model of hepatitis B virus (HBV)
infection — where HBV-specific naive CD8* T cells recognizing hepatocellular antigens are driven into a
state of immune dysfunction — to identify a subset of KCs (referred to as KC2) that improves the
antiviral function of T cells upon IL-2 administration. Mechanistically, KC2 were found to be both
enriched in the IL-2 sensing machinery and poised to cross-present hepatocellular antigens in response
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to this cytokine. Removing MHC-| from all KCs - including KC2 - as well as selectively depleting KC2
impaired the capacity of IL-2 to revert the T cell dysfunction induced by intrahepatic priming. Together,
these findings indicate that, by sensing IL-2 and cross-presenting hepatocellular antigens, KC2
overcome the tolerogenic potential of the hepatic microenvironment and suggest new strategies for
boosting T cell immunity in the liver.

TH68. Effect of Honey and Cigarette Smoke on Lung Inflammation
Minoru Takeuchi', Honami Nakata' and K Pinkerton?

'Kyoto Sangyo University, Kyoto, Kyoto, Japan, 2UCD, Davis, CA

Introduction: Honey is used as a traditional medicine for colds, skin inflammation but not edible.
Cigarette smoke (CS) is a significant risk factor in the pathogenesis of pulmonary diseases. Alveolar
macrophages (AM) are known to play an essential role in lung defense. However, it is unclear that CS
and honey effect on lung inflammation. In this study, we investigated whether CS and honey affect lung
inflammation by Lipopolysaccharide (LPS). Materials & Methods: Mice were exposed to CS for 10
days. Mice inhaled 60ug of LPS by intranasal administration (CS-LPS). Mice inhaled 600ug of
Japanese honey. Mice not exposed to CS inhaled LPS (NS-LPS). Alveolar macrophage (AM) and
neutrophil (Neu) were obtained by broncho-alveolar lavage (BAL). Expression of TLR4, CD14 surface
antigen and production of reactive oxygen species (ROS) were analyzed by FACS. Chemotactic
activity was measured by EZ-TAXIScan. Cytokines and NF-kB mRNA expression were assayed by RT-
PCR. Results: Neu counts were significantly increased with LPS inhalation. Expression of TLR4 in
neutrophils and AM was significantly decreased in CS-LPS. ROS production of Neu was significantly
increased in CS-LPS. IL-18, TNF-a, CXCL1 and NF-kB mRNA expressions of Neu were not different
between NS-LPS and CS-LPS. Honey inhibited chemotactic activity and ROS production of Neu. Honey
inhibited IL-18 and CXCL1 mRNA expression of AM. Honey also inhibited infiltration of neutrophils to
the lung. Conclusions: These results suggest that inhibition by CS may increase pulmonary infection.
Honey may indicate anti-inflammatory activity via the suppression of infiltration of neutrophils.

TH114. The role of alpha beta T cells in the progression of coronary artery disease

Patricia Nguyen', Roshni Chowdhury', Jessica D'addabbo, Xiang Huang', Koki Sasagawa', David
Louis', Charles Chan', Yueh-Hsiu Chien' and Mark M. Davis?

"Stanford, Stanford, CA, 2Stanford University, Stanford, CA
Background: Atherosclerosis-related diseases are a leading cause of death worldwide. Patients with
atherosclerosis are at risk of developing heart attack and stroke, which may result in death. While

previous murine studies have revealed how immune response regulation in T cells may play a crucial
role in the promoting development of atherosclerosis, studies in humans are limited.

Objective: To genotype the CDR3 region of the T cell receptor (TCR), which is the primary binding site
for the MHC-antigen complex, in T cells isolated from coronary atherosclerotic plaque.
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Methods: Plaques were digested in single cell suspension and sorted into CD4+ and CD8+ T-cells in
96-well plates using fluorescence-activated cell sorting (FACS). From there, RT-PCR was performed on
the RNA from the cells and two sets of nested PCR were performed specific for the a or 8 regions of the
TCR. The DNA was barcoded then sequenced using lllumina MiSeq. This data was then used for
clonality and CDR3 motif analysis.

Findings: FACS data analysis revealed significant presence of ap T cells in the plaque of our cohort. T
cells were clonally expanded in plaque, suggesting an antigen specific response. GLIPH analysis of the
sequencing data revealed that patients had T cells with a shared TCR f CDR3 motif, suggesting a
common antigen.

Conclusion: Our data suggests there is an antigen specific response by T cells in coronary
atherosclerotic plaque. Further investigation is required to identify potential disease-causing antigens
that activate these T cells.

TH122. Increased atrial mast cell numbers are associated with reduced fibrosis: a potential role
for IL-33

Stephanie Legere', lan Haidl!, Keith Brunt?, Jean-Frangois Légaré? and Jean Marshall’

'Dalhousie University, Halifax, NS, Canada, 2Dalhousie University, Saint John, NB, Canada

Mast cells (MCs) are immune sentinels that respond to infection and tissue damage via selective
production of granule products, lipid mediators and cytokines. IL-33 is a dual function cytokine that can
be actively secreted or released via damage to structural cells. Human MCs respond to IL-33 via
production of multiple mediators. After tissue injury in the heart, improper resolution of inflammation
leads to fibrosis and heart failure. The role of cardiac MCs in regulating myocardial inflammation
remains to be defined but current evidence suggests that IL-33 may limit fibrosis. We hypothesized that
MCs promote resolution of cardiac inflammation and reduced fibrosis, potentially through IL-33. Atrial
appendage from cardiac surgery patients (n=112) was assessed for collagen and MC density by
histology and MC molecular signatures by droplet digital PCR. Clinical variables and outcomes were
also followed. Human MC responses to IL-33 were examined in vitro. MCs were present in human atrial
tissue at varying densities determined by histology and droplet digital PCR. Patients with high MC
density had less fibrosis (p=0.0073) and lower severity of heart failure classification than patients with
low MC content (p=0.0066). IL-33 activated human MCs produced the anti-fibrotic cytokine VEGF-A in
vitro, among others. Expression of /L33 and VEGFA genes was positively correlated in patient atrial
tissue, suggesting this relationship is active in this cohort. These findings suggest a key role for mast
cells and IL-33 in regulating fibrosis following tissue damage which may be of importance in other mast
cell rich tissues.

TH150. Neurotoxic Effect Of Ipomoea aquatica On The Central Nervous System Of Albino Mice.
Md Sahidur Rahman', Ikhtiar Zahid2, Masud Rana3 and Md Ehteshamul Haque*
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Background: Water spinach ([pomoea aquatica) is most commonly grown in East and Southeast Asia.
It is an indigenous green leafy vegetable and herbaceous aquatic or semi-aquatic perennial plant is
found abundantly in coastal areas of Bangladesh. Extract of [pomoea aquatica exhibited high
antioxidant properties with hydrophilic-oxygen radical absorbance capacity and 2,2-diphenyl-1-
picrylhydrazyl scavenging activity being 341.92 + 1.32 and 37.67 £ 2.63 umol Trolox equivalent/gram
of dry weight respectively. The extract also showed to be neurotoxic to the animal especially on Central
Nervous System.

Methods: Albino mice of the five experimental groups (AF1, AF2, AF3, AF4 and AF5) were treated for
10 days, with an aqueous fraction of lpomoea aqautica leaf extract diluted in normal saline water in
order to obtain doses of 5g/kg, 10g/kg, and 20g/kg and 25g/kg.

Results: Neurotoxic behaviors were observed in the experimental groups such as the behavioral
response of movement, unconsciousness, loss of appetite resulting in weight loss at the high dose
concentration, symmetrical ataxia as compared to control. Dose-dependent cellular vacuolation, a
centric nucleus, edema, spongy degeneration, cellular necrosis, lipodosis, and hyper chromatic nuclei
were observed. Histopathological lesions such as degeneration neurons are more prevalent in the
higher dose groups AF3 and AF4 as compared to AF1, AF2 groups.

Conclusions: The results suggested that [pomoea leaf extract is a potent neurotoxic agent affecting
the nervous system of albino mouse brain. So, this biological agent has drastic effect on brain tissue.
Research implicates that [pomoea aquatica may be considered as bio pesticide for future use.

TH210. Regulation of monocyte function by Epstein-Barr Virus Interleukin-10 (vIL-10)
Neelakshi Jog and Judith James
Oklahoma Medical Research Foundation, Oklahoma City, OK

Epstein-Barr Virus (EBV) is a herpes virus that maintains latency in infected B cells and shows
intermittent reactivation. EBV is associated with certain malignancies and autoimmune diseases such
as systemic lupus erythematosus (SLE). EBV encodes homologs of several human proteins to
overcome host immune response and establish latency. One such Iytic-phase protein, EBV interleukin
10 (vIL-10), is a homolog of human IL-10 (hIL-10). We observe increased vIL-10 in SLE patient sera,
however, the impact of vIL-10 on innate immune cells is unclear. vIL-10 induces significantly lower
STAT3 phosphorylation in human monocytes compared to hIL-10, and is less efficient in
downregulating inflammatory genes. hiL-10, but not vIL-10, downregulated the gene expression of IL-10
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receptor alpha subunit (IL-10R1). We observe a similar pattern with IL-10R1 protein expression,
suggesting reduced receptor internalization and/or degradation with vIL-10 stimulation. vIL-10 signals
through IL-10R1, since a neutralizing antibody to IL-10R1 inhibited STAT3 phosphorylation induced by
either hlL-10 or vIL-10. Interestingly, vIL-10 inhibited upregulation of suppressors of inflammatory
response by hIL-10. hIL-10 stimulation significantly increases IL-10R1 co-localization with late
endosome marker, LAMP2, suggesting internalization and degradation of IL-10R1. However, vIL-10
stimulation increases IL-10R1 co-localization with Rab11, a marker for recycling endosomes. Our data
suggest that vIL-10 alters IL-10R1 internalization and downstream signaling processes. The changes in
receptor processing may allow vIL-10 to compete with hlL-10 and inhibit downregulation of
inflammatory responses. We propose that a resulting increase in inflammation may exacerbate
autoimmune responses in chronic inflammatory diseases such as SLE.

TH217. Emergence of an Inflammageing Phenotype in Older People Living with HIV, and the
Possible Role of HLA-DR+ CD16+ Monocytes

Liam Townsend', Cliona O'Farrelly2, Colm Bergin3, Cliona Ni Cheallaigh® and Nollaig Bourke?

'Dept of Clinical Medicine, Trinity Translational Medicine Institute, Trinity College Dublin, Dublin 8,

Dublin, Ireland, 2 Trinity College Dublin, Dublin, Dublin, Ireland, 3St James's Hospital, Dublin & Trinity
College Dublin, Dublin, Dublin, Ireland

People living with HIV (PLWHIV) develop frailty and ageing-associated comorbidities at an earlier age
than HIV-negative individuals. Two inter-linked cellular processes frequently altered by ageing and
potentially associated with the frailty phenotype are autophagy, which involved removal and/or recycling
of damaged or unnecessary organelles, and inflammation (or “inflammageing”). We hypothesise that
there is altered inflammation and autophagy in immune cells of PLWHIV, leading to the frailty
phenotype developing. We recruited 10 older PLWHIV (median 54.5y) and 6 older HIV-negative
individuals (median 53.5y). We performed a frailty assessment across multiple domains. We assessed
mitochondrial ROS and autophagic flux (through LC3-II co-localisation) in lymphoid and myeloid cells
via flow cytometry.

Older PLWHIV have increased C-reactive protein (CRP; p=0.028) and urea (p= 0.042). Older PLWHIV
have reduced number of CD4+ T cells, and increased number of CD8+ T cells and increased proportion
of CD8+ T cells in the CD45+CD3+ subset. There is no difference in mitochondrial ROS or autophagic
flux amongst lymphoid populations. HLA DR+ CD16+ non-classical monocytes displayed increased
mitochondrial ROS production (p= 0.0496) but no significant change in autophagic flux (p= 0.08) in
older PLWHIV versus older HIV-negative individuals. These results show the emergence of an
inflammageing phenotype in older PLWHIV, as well as distinct immune populations changes in these
groups. They also identify the HLA-DR+ CD16+ monocyte population as a potential contributor to
dysregulated inflammation and autophagy, leading to the increased frailty in this cohort.

TH391. Investigating the Role of Cystathionine Gamma-Lyase in the Myeloid Cell-Driven
Pathogenic Immune Response to H. pylori
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Yvonne Latour’, J. Carolina Sierra?, Jordan Finley?, Mohammad Asim?, Margaret Allaman3, Daniel
Barry2, Alberto Delgado?, Paula Luis', Claus Schneider!, M. Wade Calcutt!, Kevin Schey!, M. Blanca
Piazuelo?, Alain Gobert? and Keith Wilson?

"Vanderbilt University, Nashville, TN, 2\/anderbilt University Medical Center, Nashville, TN, 3Vanderbilt
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Activated gastric macrophages (Gmacs) play a key role in inflammation during Helicobacter pylori
(Hp)infection. We recently determined that macrophages infected with Hp express cystathionine g-lyase
(CTH), an enzyme of the reverse transsulfuration pathway (RTP). The RTP is dependent on the
metabolism of S-adenosylmethionine (SAM), a substrate also required for polyamine synthesis. Our
Aim was to determine if CTH has an in vivo role in gastric inflammation during Hp infection and if this is
related to alterations in polyamine metabolism. CTH expression was increased and localized to gastric
CD68* cells in Hp-infected WT mice compared to uninfected. In Cth™~ vs WT mice, gastritis severity
was reduced in both an acute and chronic Hp infection model, 4- and 8-week PMSS1 and 16-week SS1
respectively. The upregulation of genes encoding pro-inflammatory markers and the Mreg/Treg cytokine
IL-10 that occurred in infected WT mice was completely eliminated in Cth~ mice. Consistent with the

attenuated immune response, Hp colonization was increased in Cth™~ mice with both strains of Hp. We
found that CTH activity in Gmacs alters polyamine synthesis, as deletion of Cth resulted in an increased

ratio of spermidine to putrescine in infected mice. Additionally, Gmacs from Cth~~ mice had significantly
altered expression of metabolic and immune pathways as determined by RNAseq, and modulated
biochemical pathways involving polyamines, methionine, and cysteine, in gastric tissue as determined
by a metabolomics approach. Thus, CTH represents a new therapeutic target to limit gastritis and
potentially, the related risk for carcinogenesis.

Inflammatory Diseases

F47. CyTOF Analysis of Human Colon and Blood Reveals Distinct Inmune Signatures of
Ulcerative Colitis and Crohn’s Disease

Vanessa Mitsialis', Sarah Wall2, Peng Liu3, Jose Ordovas-Montanes?, Tamar Parmet2, Michael
Field2, Collin McCourt*, Athos Bousvaros®, Alex Shalek®, Leslie Kean?, Jeffrey Goldsmith?, George
Tseng?®, Scott Snapper® and Liza Konnikova*

'Brigham and Women's Hospital, Children's Hospital Boston, Boston, MA, 2Children's Hospital Boston,
Boston, MA, 3University of Pittsburgh, Pittsburgh, PA, “University of Pittsburgh Medical Center

Children's Hospital, Pittsburgh, PA, ®Boston Children's Hospital, Boston, MA, ®Massachusetts Institute
of Technologylogy, Boston, MA

Background: The mucosal dysregulation underlying inflammatory bowel disease (IBD), as well as

inflammatory signatures differentiating ulcerative colitis (UC) and Crohn’s disease (CD), are not fully
understood. Considering many IBD patients have disease refractory to available therapies, defining
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these signatures will aid in identifying novel therapeutic targets, improving diagnostic clarity, and
potentially tailoring individual treatment approaches.

Methods: We applied mass cytometry (CyTOF) to colonic mucosa (n=87) and peripheral blood (n=85)
of patients with active(a) or inactive(j) UC/CD and non-IBD controls. CyTOF analysis was supplemented
with scRNAseq, flow cytometry, RNA in-situ hybridization, and application of Random Forest predictive
modeling.

Results: Novel IBD immune signatures were identified. Active IBD mucosa was characterized by
increased abundance of (1) HLA-DR*CD38* T cells, including pro-inflammatory cytokine-expressing
memory Tregs; (2) CXCR3*FoxP3* plasmablasts; (3) IL-1b* macrophages/monocytes. Signatures
specific to UCa mucosa included (1) expansion of IL-17A** MAIT cells, IL-17A* Tregs, and decrease in
IFNg*TNFa* T cells; (2) expansion of HLA-DR*CD56™ granulocytes; (3) reduction in ILC3s. Signatures
specific to CDa mucosa included expansion of (1) IL-1b*HLA-DR*CD38" T cells; (2) IL-1b*TNFa*IFNg*
naive B cells (3) IL-1b* DCs/pDCs. In the periphery, CDa differed from UCa by increased (1) IL-1b*

Tregs; (2) IL-1b* DCs/pDCs; (3) IL-1b* monocytes; and (4) decreased group 1 ILCs. Random Forest
modeling highlighted these findings and additional signatures differentiating subject groups in mucosa
and periphery.

Conclusions: Our results demonstrate the strength of single-cell technology in identifying disease-
specific immune signatures in human colonic tissue and periphery that can be harnessed for targeted
therapeutics and personalized medicine in IBD.

F173. Inhibition of CD38 ecto-hydrolase activity with a biepitopic first-in-class antibody that
lacks effector function: Potential applications in diseases related to aging and metabolism

Pranjali Dalvi', Kevin Dang', Giulia Castello?, Suhasini lyer!, Harshad Ugamraj3, Ute Schellenberger?,
Roland Buelow' and Wim Van Schooten'

"Teneobio, Newark, CA, 2Teneobio, Inc; Radboud University, the Netherlands, Newark, CA, 3Teneobio,
Inc, Newark, CA

CD38 is a multifunctional ectoenzyme expressed on immune cells that hydrolyzes nicotinamide adenine
dinucleotide (NAD+) and its precursors nicotinamide mononucleotide (NMN) and nicotinamide riboside,
thus exhausting this essential co-factor from the fixed cellular pool. NAD+ depletion negatively affects
cellular health, longevity and repair of DNA damage by reducing sirtuin (SIRT) and poly (ADP-ribose)
polymerase (PARP) activities respectively, both requiring NAD+ as a co-substrate. Inhibiting CD38
hydrolase activity without depleting CD38 expressing cells, would provide benefit by increasing NAD+
pool in cells.

We developed TNB-738, a human biepitopic antibody that consists of two CD38 specific heavy chains
paired using knob-in-hole technology. This bivalent antibody is a potent inhibitor of CD38 enzyme
activity. A silenced IgG4 Fc to prevent effector functions is further engineered to prevent arm exchange
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with other IgG4 antibodies. In-vitro treatment of CD38 positive cell lines resulted in markedly increased
intracellular NAD+ levels and higher intracellular SIRT1 and PARP activities. Synergistic effects were
observed in combination with supplemented NMN. Upon binding to CD38-positive cells, the antibody is
not internalized; doesn’t activate T cells; doesn’t result in antibody dependent cellular cytotoxicity or
apoptosis. In addition, an equivalent antibody against mouse CD38 (Ab68) was generated to study
CD38 enzyme inhibition in murine models of human diseases.

In summary, these antibodies TNB-738 and Ab68 are first-in-class potent enzyme blockers that will
elucidate the role of NAD metabolism in inflammatory and metabolic disorders. Teneobio has initiated
development-related activities of its anti-human CD38 for the treatment of metabolic and inflammatory
diseases related to aging.

F180. The Effect of Obesity on the Expression and Secretion of Pro-Inflammatory Pain Mediators
from Synovial Fibroblasts in Patients with Osteoarthritis

Zaid El-Omar’, Mohammed Chisti2, Usman Raja2, Ahmed Kerwan? and Haasan Pathan?

'Kings College London, Altrincham, England, United Kingdom, ?Kings College London, London,
England, United Kingdom

Osteoarthritis (OA) the most common cause of disability in older adults, often co-exists with obesity.
Previous research has established a link between an increase in adipose tissue (AT) and a more
inflammatory OA phenotype, but the exact mechanisms for this remain poorly understood. AT secretes
inflammatory cytokines known as adipokines, which are well known regulators of metabolic
homeostasis This study aimed to investigate the link between adipokines and inflammatory OA
phenotypes in obese patients. We studied the effects of five adipokines, leptin, visfatin, adiponectin,
resistin and IL-1$3, on the expression/secretion of the pro-inflammatory pain mediators, IL-6, IL-8,
CGRP, PTGS2 and BNGF, by synovial fibroblasts (SF) from patients with OA. Confluent primary
osteoarthritic SF were cultured in the presence of adipokines. Real-time quantitative polymerase chain
reaction and an enzyme-linked immunosorbent assay were used to quantify pro-inflammatory pain
mediator expression and secretion, respectively. IL-6 production increased following simulation by
visfatin, IL-1$3, adiponectin and resistin (p< 0.05), but not leptin. No change in IL-6 secretion over time
(6, 72, 96 hours) was observed following visfatin. There was an increase in IL-8, CGRP and PTGS2
expression following visfatin and IL-1[3, compared to unstimulated controls, although this did not reach
statistical significance. IL-1[3 increased PTGS2 expression (p< 0.05), whereas adiponectin did not.
Visfatin increased PNGF expression (p< 0.05), whereas IL-1f had no effect. No change in BNGF
secretion over time (6, 72, 96 hours) was observed following visfatin. These findings support an
aetiological role for adipokines in the more inflammatory OA phenotype of obese patients.

F183. PF-06480605 Anti-TL1A Antibody in Treatment of Ulcerative Colitis: From Bench to
Bedside
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Tumor necrosis factor-like ligand 1A (TL1A), a product of the TNFSF15 gene, binds to the death
receptor 3 (DR3) and enhances secretion of multiple proinflammatory cytokines, including IFN-y, IL-2,
and IL-13. Studies have shown genetic polymorphisms within, or near, the TNFSF15 gene that alter
susceptibility to inflammatory bowel disease (IBD). As TL1A expression is up-regulated in diseased
bowel tissues, neutralizing monoclonal antibodies specific for TL1A have been suggested as targets in
the treatment of IBD.

PF-06480605, is a first-in-class, fully human IgG1 mAb, which neutralizes TL1A with high specificity.
PF-06480605 reduced production of IFN-y, IL-2, IL-13, IL-4, IL-5, IL-17, and TNF-a while enhancing
IL-10 secretion in an in vitro whole blood assay using blood from controls and IBD patients stimulated
with immune complexes, IL-12/IL-18, and anti-CD3-Ab, suggesting a mechanism of action that would
be beneficial in the treatment of IBD.

Following a Phase 1 clinical trial, the safety, tolerability and efficacy of PF-06480605 for the treatment of
moderate-to-severe ulcerative colitis (UC) was evaluated in a Phase 2a, open-label, multicenter, single-
arm study (NCT02840721) with endoscopic improvement (El) at Week 14 as the primary endpoint.
Study participants were 56.0% male, had mean age of 40.0 years and 72.0% had prior experience of
anti-TNF inhibitors. PF-06480605 exhibited an acceptable safety and tolerability profile and at Week 14,
statistically significant efficacy was observed with an estimated 38.2% El out of 45 evaluable
participants.

These experimental findings and clinical studies warrant further, continued evaluation of PF-06480605
in multicenter, randomized and controlled trials.

F194. Mapping the transcriptional programmes regulated by canonical cytokines in human
colonic organoids provides key functional and clinical insights into inflammatory bowel disease
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Immune- epithelial interactions shape the intestinal barrier responses to environmental triggers and are
central in our current understanding of inflammatory bowel disease (IBD) pathogenesis. Cytokines have
been shown to play an integral part in this interaction, with some considered pro-inflammatory (e.g.
IFNy, TNFa) and others protective (e.g. IL22).

We set out to define and compare the transcriptional programmes regulated by the canonical cytokines
IFNy (TH1), IL13 (TH2), IL17A(TH17), IL22 (TH22) and TNFa, as a pro-inflammatory control, in human
colonic organoids and associate them to disease phenotypes and therapeutic trajectories in IBD. Whole
transcriptome profiling of cytokine treated human colonoids (n=4) was performed using the lllumina
platform. Pathway analysis revealed a large functional overlap between IFNy, IL22 and TNFa
transcriptional programmes with key pathogenic pathways upregulated by all three cytokines.
Interrogation of whole biopsy transcriptomic profiles from IBD patients and healthy controls (own cohort
and reposited datasets: GSE59071, GSE16879, GSE23597, GSE109142, n=369) with gene set
variation analysis revealed the simultaneous activation of multiple cytokine regulated transcriptional
modules in both ulcerative colitis (UC) and colonic Crohn’s disease. Intriguingly, patients with the same
inflammatory activity had a gradient of activated cytokine regulated modules. Those with 22 modules
activated had a higher risk of non-response to anti-TNFa therapy. Our findings provide novel insights
into the human gut immune-epithelial interactome and pave the way for a more granular
immunophenotyping of IBD. The simultaneous activation of multiple canonical cytokine regulated
transcriptional programmes may explain the low response rates seen with current therapeutic strategies
targeting single cytokines.

F220. T cell responses to proteoglycan aggrecan peptides in knee OA patients
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Multidisiplinary Program, Graduate School, Chulalongkorn University, Bangkok, Thailand, Bangkok,

Krung Thep, Thailand, “Department of Orthopedics, Faculty of Medicine, Chulalongkorn University,
Bangkok, Thailand, Bangkok, Krung Thep, Thailand

Knee osteoarthritis is accompanied by inflammation and infiltration of immune cells eg. T cells and
macrophages within the joint-surrounding tissues, such as, the infrapatellar fat pad and synovial linings.
Many studies suggest the role of an antigen-driven response in osteoarthritic patients, eg. the presence
of an oligoclonal T cell pattern and Ig-producing B cells in the synovium. Previous studies have shown
that OA patients were responsive to proteoglycan aggrecan peptides especially the p16-31 and p263-
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280 peptide fragment. Here, we show that healthy individuals were capable of eliciting T cell responses
to the p16-31 and p263-280 peptide fragments, suggesting primed T cells specific to these peptides.
Interestingly, these T cells produced the pro-inflammatory cytokine, IL-6. T cells within the infrapatellar
fat pad also elicited responses towards both peptide fragments. We also investigated the cytokines that
were released from T cell responses in response to these peptide stimulations. In the synovial fluid of
knee OA patients, many cytotoxic mediators, including IL-6, were detected at high levels.

F222. Is there evidence for antigen driven expansion of synovial CD8+ T cells in psoriatic
arthritis?

Lucy Durham’, Kathryn Steel, Bruce Kirkham? and Leonie Taams'
'King's College London, London, England, United Kingdom, 2Guy's Hospital, London, England, United
Kingdom

Background:

CD8+ T-cells and the IL-17/IL-23 pathway are implicated in the pathogenesis of psoriatic arthritis
(PsA). We hypothesised that the synovial IL-17+ CD8+ TCRp repertoire contains clonal expansions
suggestive of antigen-driven expansion.

Methods:

TCRp sequencing was performed on memory (CD45RA-CD27+/- and CD45RA+CD27-), IL-17+ and IL-
17-IFNy+ CD8+ T-cells from synovial fluid (n=4) and paired memory CD8+ T-cells from blood (n=2)
from patients with PsA.

Results:

Whilst the TCRp repertoire of all CD8+ T-cell populations was polyclonal (mean clonality scores 0.09-
0.11), the repertoire of synovial memory CD8+ T-cells was very different from paired blood (mean
Morisita Index 0.2). Several clones were significantly expanded in synovial fluid compared to blood
(mean 32 clones/patient). In contrast, the TCRp repertoires of synovial IL-17+ and IL-17-IFNy+ CD8+
T-cells were similar (mean Morisita Index 0.6), suggesting that synovial CD8+ T-cells exhibit plasticity in
terms of cytokine expression.

Grouping of Lymphocyte Interactions by Paratope Hotspots (GLIPH) analysis, which groups T-cells
based on CDR3 similarity and putative shared specificity, identified 20 groups of synovial memory
CD8+ T-cell clones that contained clones from all four patients, suggesting a common antigen(s).

Conclusion:
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The synovial CD8+ T-cell repertoire in PsA is different from blood and shows some commonalities
across patients, suggesting antigen-driven recruitment/expansion of synovial CD8+ T-cells. Current
work is aimed at comparing the CD8+ TCRp repertoire in skin with synovial tissue and the CD8+ TCRB
repertoire across multiple joints from the same patient.

Supported by an MRC clinical research fellowship and NIHR BRC at GSTT and KCL.

F230. Evaluating the Synergistic Therapeutic Potential of Filarial Cystatin and Macrophage
Migration Inhibitory Factor-2 on DSS-Induced Colitis in Mice

Prasanna Kumar Somasundaram Baskar, Vishal Khatri, Nikhil Chauhan, Valeria Melendez Hebib
and Ramaswamy Kalyanasundaram

University of lllinois at Chicago, Rockford, IL

Previous studies from our laboratory demonstrated the therapeutic potential of Brugia malayi cystatin
(rBmaCys) and Wuchereria bancrofti macrophage migration inhibitory factor-2 (riWbaMIF-2) in
ameliorating the clinical symptoms and pathology of colitis in @ mouse model. In this study, we
evaluated the synergistic therapeutic potential of a combination of rBmaCys (25ug) and riWbaMIF-2
(25ug) in suppressing colitis symptoms and pathology following dextran sulfate sodium (DSS)-
administration. Our results showed that combination therapy resulted in reduction in the bodyweight
loss (6.48%); reduced disease activity index (2.8 + 0.91); preservation of the colon length (6.9 £ 0.31
cm), and reduced histopathological changes in the colon tissue. However, these findings were not
significantly different compared to rBmaCys treatment (2.88%; 2.3 £ 1.49; 7.3 £ 0.47 cm respectively).

Similarly, immunohistochemistry studies showed decreased infiltration of LY6G* cells, HMGB1* cells,
and MPO* cells, and decreased frequency of F4/80*PerC macrophages and MPO activity (28.02 +
11.08 U/g) along with increased numbers of GATA6" cells in the colon tissue following combination
therapy similar to the rBmaCys treatment. mRNA levels of IL-10 and NOS-2/Arg-1 ratio were increased
0.02 fold and 1.5 fold respectively in the colon tissue following combination therapy, whereas, levels of
TNF-a was decreased 10 fold compared to the untreated group. These findings show that combination
therapy with rBmaCys and riWbaMIF-2has no added advantage compared to monotherapy. Studies
also suggest that the rBmaCys and riWbaMIF-2 probably induce their anti-inflammatory effect through
pathways that potentially interfere with each other’s function.

F260. Proteomic signature of bacterial-mediated modulation of Th2 differentiation in atopic
dermatitis

Vladimir Gimenez Rivera, Gaurav Isola and Carolyn S. Jack
MUHC, Montreal, PQ, Canada

A wide range of targeted therapies for Th2-mediated diseases is under development. Th2 cell

differentiation is a complex mechanism involving multiple cellular pathways. Gaps exist in our
understanding of the molecular effects of novel therapies on human Th2 immune responses. We
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employed a proteomic approach to probe our in vitro model of Th2 cell differentiation and tested a
bacterial-derived inhibitor. This model employs human PBMCs and atopic dermatitis molecular factors.
We quantified 1790 proteins and key cellular pathways using Orbitrap mass spectrometer.

Exposure to atopic dermatitis molecular factors TSLP and SEB induces Th2 memory cell differentiation
in our model. We found that, relative to control, Th2 differentiation induces significant changes in

multiple cellular pathways; namely, cellular response to external stimuli (p < 5.55 x 10-1%), metabolism
of proteins (p < 1.75 x 10°'1), metabolism of RNA (p < 1.75 x 1011, programmed cell death (p < 1.68 x

10%) and vesicle-mediated transport (p < 1.88 x 10'8), as shown using the clustering engine database
Reactome. A detailed analysis of this proteome data revealed activation of IL-13, IL-12 and IL-1
pathways under Th2 differentiating conditions. Within these pathways, we identified the proteins
SERPINB2 and STAT3 to be significantly modulated following exposure to PGN-SAndi. The
upregulation of STAT3 was confirmed using flow cytometry and ImageStream, with enhanced
expression of pSTAT3 and nuclear colocalization following PGN-SAndi.

This discovery phase proteome study represents a proof of concept that integrates proteome data as a
powerful tool to identify candidate pathways in targeted Th2 drug development.

F305. Clinical use of PSGL-1 agonist antibody in inflammatory diseases
Shih-Yao Lin
AltruBio

Title: Clinical use of PSGL-1 agonist antibody in inflammatory diseases

PSGL-1 is well known adhesion molecule that participates the migration of certain immune cells during
inflammatory conditions. About a decade ago we discovered that PSGL-1 indeed also plays a key role
in negatively regulating late-stage or chronic activated T cells. This novel function has been confirmed
by many other scientists using PSGL-1 knockout mice. For instance, more than 8 days post infection,
normal wild type but not PSGL-1 knockout mice can efficiently eliminate majority of those virus-specific
T cells further indicating the important role of PSGL-1 in maintaining T cell homeostasis of removing
unwanted activated T cells.

We have been testing a humanized PSGL-1 agonist antibody, which does not influence the migration of
immune cells, in various inflammatory diseases in clinics. Based on our clinic experiences with more
than 180 subjects from different clinical trials in US, unlike many other immuno-regulatory antibodies,
PSGL-1 agonist antibody does not influence the protective immune responses at all. Superior safety
profiles and compelling efficacy have been observed. In the current presentation we like to share a few
compelling results of using this novel first-in-class agonist antibody in controlling psoriasis, psoriatic
arthritis and steroid refractory aGvHD. The potential therapeutic use of PSGL-1 agonist antibody for
many T cell-mediated inflammatory diseases will be discussed.
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Background: Systemic juvenile idiopathic arthritis (sJIA) is a rare, chronic inflammatory disease of
unknown etiology. While pleuritis is a well-known manifestation, a novel and often fatal diffuse lung
disease (DLD) has recently emerged. In 2019, we reported on distinctive features of this DLD in sJIA
patients treated with cytokine inhibitors of interleukin (IL)-1 or IL-6. Here, we extend our findings with
additional cases and new analyses.

Methods: Multi-center, international retrospective series of 55 cases of DLD developing in sJIA during
anti-IL-1/IL-6 treatment. 48 physicians provided case details. Childhood Arthritis and Rheumatology
Research Alliance registry investigators provided control data.

Results: Risk factors include trisomy 21 (13%;7/55) and younger median age at sJIA onset (2.5yrs)
compared to controls (n=417) without DLD (0.2%,5.2yrs). Pathology in 87% (20/23) of lung biopsies
was a spectrum of pulmonary alveolar proteinosis/endogenous lipoid pneumonia. Chest CT patterns
were variable and atypical for this pathology. Whole-exome sequencing (20/55) did not identify novel
defects or likely causal variants. Macrophage activation syndrome during anti-IL-1/IL-6 treatment was
noted in 59% (32/55) vs published rate of < 2% without known DLD. Other unusual findings included
acute digital clubbing 76% (42/55), evidence of drug-related eosinophilia with systemic symptoms
(DReSS) 45%(25/55), and anaphylaxis to tocilizumab (IL-6 inhibitor) 46% (17/37). Fatality rate is 29%
(16/5) with median follow-up of 2.0 years.

Conclusions: A rare, life-threatening DLD in sJIA is defined by a constellation of unusual clinical
characteristics occurring in association with anti-IL-1/IL-6 treatment. In some instances, drug
hypersensitivity appears related. Causality and specific mechanisms are unknown.

F379. ‘Pathogenic’ T Cell Responses in the Development of Systemic Sclerosis and Scleroderma

Ninoshka Fernandes, Matthew Perham, Lucy Phillips, Laura Wasserman, Regina Mario, Melanie
Ruzek, Bradford McRae, Meghan Clements, Fei Wu, Robert Stoffel and Matthew Staron

AbbVie Bioresearch Center, Worcester, MA

There is increasing evidence that pathogenic T cells that reside in the tissue play an important role in
chronic inflammatory diseases such as fibrosis. Understanding the molecular pathways regulating
tissue-resident T cell responses could lead to improved targeted therapies with increased therapeutic
index resulting in durable clinical remission. To study pathogenic T cell responses in the skin, we
studied a mouse graft versus host disease model of systemic sclerosis based on differences in the
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minor histocompatibility loci. We observed a significant increase in ear swelling in the diseased mouse
at week 4. This correlated with a significant increase in the number of ICOS+PD-1+ T cells within the
diseased ear and concomitant increase in the expression of a number of genes encoding markers of
immune cell regulation and migration, notably PD-L1, CXCRS and CXCL13, and VCAM-1. Following
the peak of inflammation at week 4, we observed an increase in collagen deposition in the diseased ear
at week 6 that confirmed the development of fibrosis in the ear skin. To further understand the
mechanisms that regulate T-cell:fibroblast interactions in mediating fibrosis, we utilized an in vitro
fibroblast: T-cell co-culture system. Activated T blasts or simply the addition of activated T cell
supernatant was able to significantly increase the expression of PD-L1 on the surface of

fibroblasts. Future studies include dissecting out the role of circulating versus tissue-resident T cells,
PD-1/PD-L1 interaction, and the CXCR5:CXCL13 axis in regulating T cell mediated fibrosis in the skin.

F394. Integration of Heterogeneous Molecular and Clinical Data Identifies an Association
Between Decreased Colectomy Rates and Atorvastatin Exposure in Ulcerative Colitis Patients: A
Retrospective Cohort Study

Lawrence Bai', Aida Habtezion?, Nigam shah?, Purvesh Khatri' and Madeleine Scott'
'Stanford University, Stanford, CA, 2Stanford, Stanford, CA

Ulcerative colitis (UC) is a chronic inflammatory disorder of the gastrointestinal tract with limited
effective therapeutic options for long-term treatment and disease maintenance. We hypothesized that
multi-cohort analysis of independent cohorts, which represent real-world heterogeneity of UC patients,
would identify a robust transcriptomic signature to improve repurposing of FDA-approved. We
performed a multi-cohort analysis of transcriptome profiles of 272 colon biopsies across 11 publicly-
available datasets to identify a robust UC disease gene signature. We compared the gene signature
with in-vitro transcriptomic profiles induced by 781 FDA-approved drugs. We used a retrospective
cohort study design modeled after a target trial to evaluate the protective effect of predicted drugs on
colectomy risk in patients with UC from two independent cohorts, the Stanford Research Repository
(STARR) database and Optum Clinformatics DataMart. The in vitro transcriptome profile of atorvastatin
treatment had the highest inverse-correlation with the UC disease gene signature among any non-
oncolytic FDA-approved therapy. In both the STARR cohort (n=827) and Optum cohort (n=7821), we
found that atorvastatin use was significantly associated with a decreased risk of colectomy compared to
patients who were prescribed a comparator drug (STARR: HR=0.47, p=0.03; Optum: HR=0.66,
p=0.03). These findings suggest that atorvastatin might serve as a novel therapeutic option for
ameliorating disease in patients with UC. Importantly, we provide a systematic framework for integrating
publicly available heterogeneous molecular data with similarly heterogeneous clinical data at a large
scale to repurpose existing FDA-approved drugs for a wide range of human diseases.

F427. Stimulation of Whole Blood from Rheumatoid Arthritis Samples with Lipopolysaccharide
(LPS) and R848 Results in Altered Expression Patterns in the Toll Receptor Pathway

Nathan Schurman' and Shen-An Hwang?
"NanoString, SEATTLE, WA, 2Myriad, Austin, TX
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The challenge of identifying biomarkers for rheumatoid arthritis (RA) that can be utilized to assess
disease severity, predict response to therapy, and/or monitor therapy effectiveness may be overcome

by investigating immune function via targeted stimulation. TruCulture®, a whole blood collection and
culture system, was used to collect and stimulate whole blood from healthy donors and rheumatoid
arthritis subjects at baseline and 3 months post-treatment with methotrexate. After 24 hours incubation

at 37°C, the cell layer was analyzed for differential gene expression changes upon stimulation with Null,

TNFa, LPS, R848, and FSL-1 at the cellular level were analyzed using the NanoString® nCounter®
Human Autoimmune Profiling Panel. The Autoimmune Profiling Panel uses direct, digital detection of
770 mRNA transcripts using nCounter chemistry with oligonucleotide-linked fluorescent barcodes to
profile 35 annotated pathways, and processes involved in autoimmune disease and chronic
inflammatory disorders. Differential analysis of gene expression in pre-treatment RA samples
stimulated with LPS and R848 (an imidazoquinoline agonist of Toll-like receptors (TLRs) 7 and 8) when
compared to healthy controls showed significant changes in TNF family and mTOR signaling.
Moreover, treatment with methotrexate for three months significantly shifted gene expression under
non-stimulated and LPS and R848 stimulated conditions.

F430. Erythroid differentiation regulator 1 (Erdr1) improves wound healing of acne skin, an
inflammatory skin disease.

Sora Lee!, Myun Soo Kim' and Daeho Cho?

KINE SCIENCES Co., Ltd., Seoul, Seoul-tukpyolsi, Republic of Korea, 2KINE SCIENCES Co., Ltd. /
Institute of Convergence Science, Korea University, Seoul, Seoul-tukpyolsi, Republic of Korea

Acne is a chronic skin disease caused by a symbiotic microorganism, Propionibacterium acnes (P.
acnes). There are numerous treatments for acne, but the development of effective therapies is still
necessary. Erythroid differentiation regulator 1 (Erdr1) has been proposed to be advantageous in
inflammatory skin disorders such as rosacea and psoriasis. In this study, we first showed that Erdr1
was lowly expressed at acne skin compared to normal skin, and it indicated that Erdr1 expression was
negatively regulated in acne skin. To further evaluate the effects of Erdr1, it was subcutaneously
injected into a mouse model of acne. The results represented that Erdr1 significantly reduced the
necrotic lesions in acne skin and also decreased the infiltration of inflammatory cells. In addition,
collagen synthesis and fibroblast activation were induced by Erdr1 around acne infected skin. In vitro
experiments had established that Erdr1 accelerated collagen production in P. acnes-treated human
dermal fibroblasts through TGF-B/Smad signaling. Moreover, Erdr1 not only down-regulated the
inflammatory cytokine increased by P. acnes in hDF and HaCaT cells but also diminished the
production of IL-8 in the monocytic cell line THP-1. In conclusion, Erdr1 promoted wound healing of
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acne-infected skin via activating fibroblasts to enhance collagen synthesis and reducing inflammatory
cytokine production, suggesting its potential as an acne treatment.

F437. Role of the Treg cells Induced by Excreted/Secreted Molecules of Taenia crassiceps in the
Development of Experimental Colitis

Yadira Ledesma-Soto', Alejandra Meza-Alcala”, nimsi Parra-Sanchez2, lise Chavez-Soto? and Luis
Ignacio Terrazas-Valdés?

TUNAM FES Iztacala, Ciudad de México, Distrito Federal, Mexico, 2UNAM FES Iztacala, Mexico city,
Distrito Federal, Mexico

Inflammatory bowel diseases (IBD) are attributed to dysregulated immune response against intestinal
bacteria in susceptible individuals. A deficiency in regulatory T cells (Tregs) has been reported to be
associated with being prone to IBD. Helminths and their antigens have important immunomodulatory
activities such as Taenia crassiceps and its excreted / secreted molecules (TCES) however, it is
unknown if TCES generate Treg, which modulate colitis. Therefore, the aim of this study was to evaluate
whether TcES alter the recruitment and activation of Treg in experimental colitis. We induced colitis with
4% DSS and daily inoculation of TcES in female C.Cg-FoxP3tm1Tch / j mice, the severity of colitis was

evaluated by weight loss, DAI and histopathological damage. Flow cytometry of CD4*, CD25*, FoxP3",

PD1*, Tim3*, CD103* in peritoneum, spleen, mesenteric nodules and lamina propria were evaluated.
We found that TcES increases the percentage of CD4+Foxp3+ T cells in mitogen stimulated splenocyte
culture. We demostrated that mice with colitis lose weight quickly and had greater histological damage
with neutrophil infiltrate compared to those treated with TcES. Interestingly, the TcES increased the
percentage and absolute number of Treg cells in the peritoneal cavity, also it increases the expression
of CD103, PD1 and Tim3 in Treg cells, indicating that the Treg cells generated by the TcES have a
greater suppressive capacity. On the other hand, the TcES modulated the CD8 population by
increasing the expression of CD103. Our results demonstrated the ability of TCES to generate and
modulate Treg and CD8 activation in colitis.

TH19. BCR signaling in lymphoid tissues regulated by the long isoform of Ceacam1

Takashi Nagaishi', Naoya Tsugawa', Daiki Yamada', Yudai Kojima', Michio Onizawa', Taro
Watabe', Richard Blumberg? and Mamoru Watanabe'

"Tokyo Medical and Dental University, Tokyo, Tokyo, Japan, 2Brigham and Women'’s Hospital, Harvard
Medical School, Boston, MA

Background & Aim: It has been shown that the long isoform of carcinoembryonic antigen-related cell
adhesion molecule 1 (Ceacam1) expressed in T cells regulates intestinal mucosal homeostasis. We
have observed higher Ceacam1 expression on B cells than T cells, but the specific Ceacam1 isoform in
B cells of the gut-associated lymphoid tissues (GALT) is unknown. We analyzed expressions of each
isoform in B cells in GALT and determine whether such Ceacam1 expression regulates immune
responses.
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Methods & Results: Semi-quantitative PCR of B cells isolated from spleen, mesenteric lymph nodes
and Peyer’s patches of C57BL6 revealed that the expression of the long isoform of Ceacam1 containing
ITIM was dominant rather than the short form, which lacks ITIM. Confocal microscopy revealed
Ceacam1 aggregation and co-localization with the B cell receptor (BCR) when B cells were activated
with anti-u antibody (Ab). When isolated B cells were stimulated with anti-y in the presence or absence
of agonistic anti-Ceacam1 Ab, BCR signal-induced cytokine productions, such as IL-4 and IL-5, were
specifically suppressed by Ceacam1 signaling. Inducible overexpression of Ceacam1 in a murine B cell
line, A20, showed decreased expressions of activation surface markers such as CD69 and

CD80/86. This was associated with less Ca2* influx and suppressed cytokine production by the
overexpression of Ceacam1 after BCR signal activation.

Conclusion: These results imply that Ceacam1 regulates both B cells and T cells in GALT, and it can
potentially be a therapeutic target in the management of inflammatory bowel diseases.

TH25. Increased Circulating Oncostatin M Serum Levels in Crohn's Disease Subjects Have
Minimal Correlation to Disease Severity (CDAI or SES-CD) as Measured by a Newly Developed
Electrochemiluminescent Assay

Sean Sissons', Jonathan Sims2, Sarah Engle3, Zhe Sun? and Jochen Schmitz?

'Eli Lilly and Company, Bargersville, IN, 2Eli Lilly and Company, indianapolis, IN, 3Eli Lilly and
Company, indianapoilis, IN

Oncostatin M (OSM) is a secreted, pleiotropic, interleukin-6 family cytokine member which plays key
roles in biological homeostasis and chronic ailments such as IBD. Recently, tissue gene expression
levels of OSM have been predictive of disease severity and treatment outcome for TNF-neutralizing
therapy in Crohn Disease (CD). Such observations suggest its potential use as a biomarker or
therapeutic target. Less invasive methods than gene expression evaluation in tissue biopsies are
warranted, thus we evaluated circulating levels of OSM in CD serum and its association to disease
severity.

In our hands, commercial ELISAs failed traditional characterization in several human matrices,
prompting in-house development of an OSM electrochemiluminescent assay. Best methodology
practices required the identification of suitable antibody partners, diluents, and blocking conditions.
Following completion, we assessed spike recoveries, dilution linearity, and analyte specificity.
Sensitivity of the assay was in the low pg/ml range (LLOQ 16pg/ml and LOD 1.7pg/ml). We applied this
new assay to a set of healthy volunteer and CD sample sets with corresponding disease activity
indices. We demonstrated that OSM levels in CD subjects were significantly elevated compared to
healthy volunteers (p = 4.4e-09, Mann-Whitney Test), supporting the hypothesis that OSM is
dysregulated in autoimmune disorders of the gastrointestinal tract. However, OSM levels had only weak
correlation with disease severity, indicated by CDAI or SES-CD scores (Spearman’s rho = 0.11 and
0.28).

In conclusion, serum OSM levels, measured by this new robust assay, showed a statistically significant
increase in CD subjects over healthy, with minimal correlation to disease severity.
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TH29. Validation of a CRISPR/cas9-based technology platform for examining specific immune
gene functions in an experimental murine model of IBD

Rui Wang
Abbvie, Cambridge, MA

Inflammatory bowel diseases (IBD) are complex, multifactorial disorders characterized by chronic
relapsing intestinal inflammation. Association studies have identified hundreds of genes that are linked
to IBD and potentially regulate its pathology. The further dissection of the genetic network underlining
IBD pathogenesis and pathophysiology is hindered by the limited capacity to investigate the role of
each GWAS association through functional studies, including the generation of knockout animal models
for each of the associated genes. The CRISPR/Cas9 system represents a cutting edge technology
which has the potential to transform the field of IBD research by facilitating the introduction of genetic
alterations in an efficient and effective manner. Using the CD40-mediated-colitis model, our results
demonstrate the validity of a CRISPR/Cas9-based platform as a tool for the validation of target genes or
interference strategies in experimental IBD. The utilization of this discovery strategy will allow for the
timely in vivo validation of therapeutic targets as the rapidly emerge from current genetic and genomics
efforts with human disease tissue. As such, the CRISPR/Cas9-based platform can significantly shorten
the time span between target identification and generation of proof of principle experiments for drug
discovery.

TH56. Pharmacological Inhibition of PARP Ameliorates Acute Lung Injury Associated Cognitive
Function

Amarjit Naura and Bijayani Sahu
Panjab University, Chandigarh, Chandigarh, India

Acute lung injury (ALI) survivors have been reported to present chronic cognitive deterioration. We have
recently shown that ‘two hit' (HCI + LPS) induced ALI in mice results in cognitive dysfunction through
the induction of systemic inflammation. The present study was designed to explore the potential anti-
inflammatory effects of Olaparib, a pharmacological inhibitor of poly (ADP-ribose) polymerase on ALI
mediated cognitive impairment. Olaparib was administered at dose of 5mg/kg body weight (i.p.) 30 min
before each hit. Data show that olaparib pre-treatment resulted in marked reduction in the neutrophil
infiltration, alveolar capillary damage and production of inflammatory cytokines (TNF-a/IL-1B/IL-6) in
lungs at 24 h post ALI. Further, reduction in lung inflammation by the drug was associated with
amelioration of ALl associated cognitive impairment as assessed by Morris water maze test on weekly
basis. Further, restoration of cognitive function was associated with normalization of serum levels of
TNF-ao/IL-1B and improved the BBB function, as reflected by data on expression of occludin/claudin-5
and extravasation of Evans-blue/FITC dextran in hippocampus at 1 week post injury. Next,

apparent NF-kB activation along with enhanced expression of VCAM-1, TNF-a and IL-1P

in hippocampus suggests existence of neuro-inflammation, which was found to be resolved upon
olaparib administration. Further, olaparib treatment 1 week after ALI induction blunted the systemic
inflammation which was associated with improved BBB and cognitive function. Altogether, our results
showed that olaparib protects against ALI and associated cognitive deficits in mice, and thus may offer
a new treatment avenue in the area.
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TH70. Pediatric Acute-onset Neuropsychiatric Syndrome (PANS) Is Characterized By a Novel
Subset Of Monocytes With Markers Associated With Crossing The Blood Brain Barrier (BBB)

Shamma Rahman', Jessica Houghton', Fabian Gaertner!, Claudia Macaubas', Avis Chan?, Laurie
Columbo', Bahare Farhadian', Theresa Willett2, Margo Thienemann?, Jennifer Frankovich? and
Elizabeth Mellins?

'Stanford University, Stanford, CA, 2Division of Allergy, Immunology and Rheumatology, Department of

Pediatrics, Stanford University School of Medicine, California, USA, Stanford, CA, 3Division of Child and
Adolescent Psychiatry and Child Development, Department of Psychiatry and Behavioral Sciences,
Stanford University School of Medicine, California, USA, Stanford, CA

Pediatric Acute-onset Neuropsychiatric Syndrome (PANS) is characterized by abrupt onset of
obsessive-compulsive disorder (OCD) and/or food restriction with other specified neuropsychiatric
symptoms. 65% of PANS patients undergo repeated episodes of flare and remission and 20% develop
a chronic-static illness. In 2015, Frankovich reported monocytosis during PANS. We have followed up
this observation by characterizing monocytes in active and inactive PANS. Human monocytes in blood
can be divided into 3 subsets, the largest (~85%) being CD14*CD16" “classical” monocytes. We found
that CD14* monocytes were increased in all PANS flare samples and reduced during remission. We
found a lower frequency of CD14*CCR2*CX3CR1*VLA-4*CD166" cells during PANS flare versus

remission. CSF from new acute-onset PANS contained CD14* monocytes with these markers,
suggesting an increased extravasation of these monocytes across the BBB. These monocytes were
increased in frequency in blood samples from PANS remission, suggesting they may have an
immunosuppressive function. In chronic-static PANS patients, the frequency of these monocytes in the
circulation was low, and they were undetectable in CSF, suggesting low production during chronic
PANS patients. Incubation of healthy PBMC with plasma from PANS flare led to an increase in the
expression of CCR2, CX3CR1, VLA-4, Iba1, and HLA-DR, suggesting soluble mediators drive this
phenotype. Additionally, we found an increase in circulating, inflammatory monocytic DC
(CD14*CD11¢*CD209*) in PANS flare, suggesting this myeloid cell type contributes to inflammation.
Together, our data support a model in which myeloid cell subsets contribute to persistence and
suppression of PANS brain inflammation.

TH99. Adalimumab Induces Wound Healing Profile in Patients with Hidradenitis Suppurativa by
Regulating Macrophage Differentiation and Matrix Metalloproteinase Expression

Yonghao Cao', Bohdan P. Harvey!, Feng Hong', Melanie Ruzek?, Jing Wang? and Zehra
Kaymakcalan?

" Abbvie Bioresearch Center, Worcester, MA, 2AbbVie Bioresearch Center, Worcester, MA, SAbbVie
Bioresearch Center, Cambridge, MA

BACKGROUND: Adalimumab (ADA) is the first FDA-approved treatment for moderate-to-severe
hidradenitis suppurativa (HS). Etanercept (ETN) has been shown to be ineffective for treating HS,
suggesting that the mechanism of action (MOA) of ADA is distinct in HS.
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METHODS: A macrophage differentiation assay was carried out to assess the role of TNF-anti-TNF
complexes in macrophage differentiation. To investigate if a systemic wound healing phenotype
correlates with adalimumab response, circulating matrix metalloproteases (MMP) expression was
examined for HS patients in PIONEER clinical trials.

RESULTS: TNF-ADA complexes were significantly more effective in preventing the TNF-induced
effects than TNF-ETN complexes in vitro. TNF-ADA complexes also exhibited stronger inhibitory effects
on inflammatory macrophage differentiation by diverting these cells towards a wound healing
phenotype. Moreover, RNA sequencing and Ingenuity pathway analysis revealed unique regulatory
profiles for TNF-ADA-treated inflammatory macrophages, which were not observed for those treated
with either TNF-ETN or TNF-CZP, including inhibition of MMP pathway. In addition, adalimumab inhibits
inflammatory MMP expression while promoting would healing MMPs in the circulation of HS patients
who respond to ADA treatment.

CONCLUSIONS: Our in-vitro findings demonstrate that a distinct wound healing profile may be present
in TNF-ADA-treated inflammatory macrophages, suggesting a possible MOA of ADA in HS wound
healing. Moreover, ADA not only differentially regulates MMP expression in HS patients responding to
the therapy but potentially induces a transition to a wound healing profile. Additional evaluation of
wound healing parameters will be performed to validate the effects of adalimumab in the SHARPS
clinical trial.

TH115. Identification and Characterization of Flagellin-reactive CD4 T cells among Crohn's
Disease Patients

Nadine Morgan', Peter Mannon? and Jiongru Wu3

"University of Alabama at Birmingham, omaha, NE, 2UNMC, Omaha, NE, 3University of Alabama at
Birmingham, Birmingham, AL

CDA4 T cells display aberrant reactivity to certain flagellin antigens (CBir1, Fla-2, and Fla-X) in Crohn’s
patients not similarly seen in healthy controls. Yet, little is known about the frequency, functionality, and
phenotype of flagellin-reactive T cells in Crohn’s patients. This study aims to identify flagellin-reactive
CD4* T cells in Crohn’s patients’ peripheral blood and to test the hypothesis that there is decrease CD4
T cell responses to flagellin antigens during Crohn’s disease remission. To detect antigen-reactive cells

we magnetically enriched surface CD154 on CD4* T cells and assessed intracellular CD154 and
cytokine production by flow cytometry. In Crohn’s patients (N=40) we found 0.001-0.008% of the total

CD4* T cells post-enrichment for CD154 expression are specifically reactive to flagellin antigens. These

CBir1-, Fla-2-, and Fla-X-specific-CD154*CD4* T cells produced significantly higher TNF-a, IFN-y and
IL-17A as compared to healthy controls. However, assessment of CD4 T cell responses to flagellin
antigens among active (N=20) and remission (N=20) Crohn’s patients showed no significant difference
in CD154 expression profiles and cytokine production. We next examine whether flagellin-reactive
CD4* T cells from remission and active patients similarly disrupt epithelial barrier function. We cultured
HT-29 cells with supernatants from flagellin-treated cell cultures and measured Claudin-2 expression by
qPCR. Interestingly, supernatants from flagellin-treated cultures induced higher Claudin-2 expression
using cells from active versus remission Crohn’s patients. Overall our data demonstrate that flagellin-
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activated CD4 T cells in Crohn’s remission fail to induce epithelial barrier changes despite similar
activation profiles and frequency to CD4 T cells from active patients.

TH153. Retrospective Polymyositis Case Series
Zaurez Khan, Victor Montalvan and John Pixley
TTUHSC, Lubbock, TX

A Retrospective Polymyositis Case Series

The inflammatory myopathies represent a rare group of muscle disorders. Herein we report our
experience in 14 patients diagnosed with polymyositis over the past 4 years. Autoantibody
determinations revealed 7 with positive antinuclear antibody (ANA), 4 with Jo-1 antibody (3 also ANA+),
1 with signal recognition particle antibody (SRP+), 1 positive for 3-hydroxy-3-methylglutaryl-coenzyme
A reductase antibody and 5 were autoantibody negative. Severe interstitial lung disease (ILD) was seen
in 2 ANA + patients. Three of four patients with Jo-1 positivity exhibited mild or equivocal ILD. Severity
of disease was defined as 1: bedridden/wheelchair bound/swallowing impairment/respiratory
compromise) #6, 2: required hospitalization but became ambulatory #4 and 3: ambulatory #3. One
patient could not be characterized. 11 patients required hospital admission. One required
intubation.Treatment: Steroid therapy in excess of the recommended 3 day high dose bolus tapered to
1 mg/kg/day (methylprednisolone or prednisone) was required for 4 patients with disease severity 1.
Twelve patients were co-treated with mycophenolate, 2 were treated with azathioprine. 8 patients were
treated with rituximab and 3 received at least one course of intravenous immunoglobulin. Two patients
with severe ILD came under control easily with 3 monthly cyclophosphamide infusions (1
gram/m2).Outcome: Three patients were lost to follow-up. The SRP+ patient continues with active
debilitating disease. Ten patients were in complete remission or low disease activity. One patient
suffered a pulmonary infection during hospitalization.Conclusion: Our experience suggests aggressive
use of steroid sparing agents limits adverse steroid side effects and offers good prognosis.

TH172. Anti-GM-CSF Autoantibodies: Predictors of Crohn’s Disease Severity and a Novel
Therapeutic Approach

Siu Ling Tai', Romain Remark?, llaria Laface®, Diane Del Valle3, Joana Torres*, Adeeb Rahman®,
Renee Laird®, Chad Porter®, Mark Riddle®, Joseph Murray’, Rok-Seon Choung’, Takahiro Sato8, Scott
Plevy®, Miriam Merad®, Jean-Frederic Colombel3, Sacha Gnjatic® and Arthur Mortha'

"University of Toronto, Toronto, ON, Canada, 2Innate Pharma, Marseille, Provence-Alpes-Cote d'Azur,
France, 3Icahn School of Medicine Mount Sinai, New York, NY, 4Hospital Beatriz Angelo, Loures,
Lisboa, Portugal, ®lmmunomonitoring Core at Mount Sinai, New York, NY, ®Naval Medical Research

Center, Silver Spring, MD, "Mayo Clinic, Rochester, MN, 8Janssen, Spring House, PA, Mount Sinai,
New York, NY
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Crohn’s disease (CD) is a severe inflammatory disorder of the gastrointestinal tract, and is currently not
curable. CD is multifactorial, suspected to result from a combination of genetic and environmental risk
factors leading to dysregulated intestinal immune homeostasis. Mononuclear phagocytes (MNP) are
key innate immune cells that support intestinal homeostasis through facilitating immune tolerance,
antimicrobial activity, and barrier integrity. A crucial cytokine that promotes the survival and function of
intestinal MNP is Granulocyte-Macrophage Colony Stimulating Factor (GM-CSF). Interestingly, anti-
GM-CSF autoantibodies can be detected in the serum of almost 1 in every 5 CD patients and correlates
with severe and complicated disease manifestation. Our data demonstrates that anti-GM-CSF
autoantibodies precede the onset of CD up to 3000 days. Further characterization revealed a unique
isotype and epitope profile of these antibodies compared to anti-GM-CSF autoantibodies described in
patients suffering from pulmonary alveolar proteinosis (PAP). Moreover, we demonstrated that these
anti-GM-CSF autoantibodies neutralize the bioactivity of GM-CSF on MNP by binding to post-
translational modifications, suggesting a role for these autoantibodies in promoting intestinal immune
dysregulation. Here, we provide a strategy to generate recombinant human GM-CSF variants that
selectively escape recognition by CD-specific anti-GM-CSF autoantibodies. Our results could enable a
predictive assay and a novel therapeutic approach to prevent the onset of severe and complicated
disease manifestation in a subgroup of CD patients.

TH369. Beneficial effects of Gallic acid in amelioration of COPD associated Exacerbation in mice
Esha Singla' and Amariit Naura?

'Panjab University, CHANDIGARH, Chandigarh, India, 2Panjab University, Chandigarh, Chandigarh,
India

Chronic Obstructive Pulmonary Disorder (COPD) is an inflammatory lung disease, which is often
exacerbated with microbial infections resulting in worsening of respiratory symptoms. Gallic acid (GA), a
naturally occurring phenolic compound is known to possess anti-oxidant and anti-inflammatory
activities. Additionally, we have recently reported that GA protects against the elastase (ET) and
cigarette smoke (CS) induced inflammation and emphysema and the present work was designed to
investigate the beneficial effects of GA against ET+LPS induced COPD exacerbation like condition in
mice model. Our data showed that LPS administration at 21 days after ET instillation resulted in
significant infiltration of inflammatory cells particularly neutrophils and elevated levels of pro-
inflammatory cytokines (TNF-a/IL-1B/IL-6) in the lungs. Interestingly, daily administration of GA (200
mg/Kg b. wt.) starting 7 days before ET instillation, blunted the ET+LPS induced inflammation as
indicated by reduced number of BALF inflammatory cells particularly neutrophils along with suppression
of myeloperoxidase activity and production of pro-inflammatory cytokines. Further, GA also restored the
redox imbalance in the lungs towards normal. Protection conferred by GA was accompanied by marked
increase in protein levels of Nrf2 with concomitant increase in transcription of its downstream targets
HO-1/Prdx-1. Conversely, phosphorylation of p65-NF-kB was found to be reduced, which was
associated with down-regulation in the gene expression of IL-1B/TNF-a. Overall, our data show that GA
effectively modulates COPD exacerbation manifestations in mice.

TH372. RPT193, A Small Molecule CCR4 Antagonist, Effectively Inhibits Chemokine Ligand-
Binding On Th2 Cells In A First-In-Human Healthy Volunteer Study
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Atopic dermatitis (AD) is an inflammatory skin disease characterized by dysregulation of the T helper
type 2 (Th2) cell response. The chemokine receptor CCR4 is highly expressed on Th2 cells and
initiates CCL17- and CCL22-mediated chemotaxis to inflamed tissues. We developed an oral, small
molecule CCR4 antagonist, RPT193, to treat AD and other allergic inflammatory diseases. To quantify
CCRA4 target engagement on human Th2 cells, we developed a CCR4 receptor occupancy assay for ex
vivo analysis of human whole blood. We demonstrate that the assay meets intra-assay and inter-assay
reproducibility. Target engagement of CCR4 on Th2 cells was assessed in healthy volunteers as part of
an ongoing, double-blind, placebo-controlled healthy volunteer Phase 1 study. Four hours following a
single 100mg dose of RPT193, all subjects achieved a loss of CCL22 binding that is concordant with
the pre-clinically determined CCR4 inhibition necessary to prevent human Th2 chemotaxis in

vitro. Twenty-four hours after the 100mg dose of RPT193, 5 of 6 subjects maintained the targeted loss
of CCL22 binding. In summary, we have demonstrated that all healthy volunteers receiving a single
100mg dose of RPT193 achieved the targeted decrease in CCL22 binding. We hypothesize that this
level of CCR4 inhibition will effectively reduce Th2 migration into inflamed tissues and ameliorate Th2-
driven allergic diseases such as AD. RPT193 is currently being evaluated in a dose-expansion cohort of
this ongoing Phase 1 study for safety, tolerability and early clinical activity in patients with moderate to
severe atopic dermatitis (Clinicaltrials.gov ID: NCT04271514).

TH373. Plasma-derived extracellular vesicles as novel biomarkers of disease activity and clues
to pathogenesis in systemic juvenile idiopathic arthritis

Justine Maller', Claudia Macaubas?, Katrin Svensson, Terry Morgan? and Elizabeth Mellins*

' Stanford University School of Medicine, San Francisco, CA, 2Stanford University, Stanford, CA,

30regon Health & Science University, Portland, OR, “Division of Allergy, Immunology and
Rheumatology, Department of Pediatrics, Stanford University School of Medicine, California, USA,
Stanford, CA

Background: Systemic juvenile idiopathic arthritis (sJIA) is a chronic pediatric inflammatory disease of
unknown cause. The biologic mechanisms driving sJIA are incompletely characterized. We hypothesize
that the number and cellular sources of extracellular vesicles (EVs) differ between inactive and active
states of sJIA and relative to healthy controls.

Methods: We evaluated plasma from healthy pediatric controls (n=13) and sJIA patients with active
systemic flare (n=15) or inactive disease (n=12). We determined total EV abundance and size
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distribution using microfluidic resistive pulse sensing following EV isolation by size-exclusion
chromatography. Cell-specific EV subpopulations were measured by high-resolution flow cytometry.

Results: Total EV concentration did not significantly differ between controls and sJIA patients. EVs with
diameters < 200 nm were the most abundant and the majority of cell-specific EV subpopulations were
within this smaller size range. Relative to controls, sJIA patients had significantly higher levels of EVs
from platelets, monocytes, myeloid and endothelial cells. Differences were most pronounced in doubly
stained EV populations from activated platelets, intermediate monocytes, and chronically activated
endothelial cells, latter two of which were significantly more elevated in sJIA flare relative to inactive
disease and controls.

Conclusions: The observation of elevated EV's from specific cellular sources and activation states
suggest that EVs play a role in modulating immune activity in sJIA. Our findings indicate that multiple
cell types contribute to altered circulating EV profiles in sJIA. The EV differences between sJIA disease
states and healthy controls implicate EV-mediated cellular crosstalk as possibly driving sJIA activity.

TH376. An IL2RA enhancer polymorphism determines responsiveness to IL2 signalling and the
balance between pathogenic and protective T cell immunity in Crohn's disease

Jennie Clough', Rimma Goldberg?, Luke Roberts®, Peter Irving® and Graham Lord*

NIHR Biomedical Research Centre Guy's Hospital, London, England, United Kingdom, 2Monash
University, Melbourne, Victoria, Australia, 3King's College London, London, England, United Kingdom,
“King's College London, Manchester University, London, England, United Kingdom

Introduction:

Differential responsiveness to interleukin (IL)-2 between effector CD4* T cells (Teff) and regulatory T

cells (Treg) is a fundamental mechanism of immunoregulation, with Treg an order of magnitude more
sensitive to IL-2 signalling. The single nucleotide polymorphism (SNP) rs61839660 lies within an IL2RA
intronic enhancer bound by the transcription factor T-bet, and is causal in Crohn’s disease (CD).

Method:

Blood samples from CD patients and healthy controls homozygous minor allele (TT), homozygous
major allele (CC), or heterozygous (CT) were obtained from the National Institute of Health Research

Inflammatory Bowel Disease Bioresource. Treg and Teff were sorted by flow cytometry and mean

fluorescence intensity of IL2-R (CD25) analysed. We assessed the extent of Teff and Treg STATS
phosphorylation (pSTAT5) in the three groups following IL-2 exposure.

Results:

There were no significant differences in disease phenotype/behaviour between patient groups. TT Teff
demonstrated increased CD25 expression, with a reduced ratio of Treg/Teff CD25 expression in these
subjects. Both CT and TT subjects exhibited enhanced Teff pSTATS activation on stimulation with IL-2.
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There was no difference in CD25 expression or pSTAT5 response between patients and controls of
each genotype.

Conclusion:

Minor allele homozygosity of rs61839660 confers a functional ‘hyper-responsiveness’ to IL-2 signalling
due to increased Teff CD25 expression. Reduced fold-difference in CD25 expression between Treg and
Teff impedes the ability of Tregs to preferentially respond to low doses of IL-2 in these subjects, meaning

activated Teff drive inflammation. This work paves the way for therapeutic trials of CD25 blockade in
genetically stratified individuals.

TH385. Estimation of IL-18 levels in newly diagnosed type 2 diabetes mellitus

Abhilasha Abhilasha', Prasenijit Mitra2, Smrriti Suri’, Ravindra KG Shukla’, Indu Saxena®, Kamla kant
Shukla’ and Praveen Sharma*

"AIIMS, Jodhpur, Jodhpur, Rajasthan, India, 2DEPARTMENT OF BIOCHEMISTRY, ALL INDIA
INSTITUTE OF MEDICAL SCIENCES, JODHPUR, Jodhpur, Rajasthan, India, SAIIMS, Gorakhpur,
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MEDICAL SCIENCES, JODHPUR, JODHPUR, Rajasthan, India

Type 2 diabetes mellitus (T2DM) is a multifactorial disorder in which genetic, lifestyle changes and
environmental factors are involved, in the development of insulin resistance, leading to hyperglycemia.
Previous studies have reported the role of inflammation in the pathogenesis of type 2 diabetes mellitus.
This has increased the significance of inflammatory markers as prognostic biomarkers of early
diagnosis and progression of the disease. Several cytokines, such as IL-2, IL-6, and IL-18 are observed
to be associated with type 2 diabetes mellitus. Some studies have reported a plausible association of
IL-18 with type 2 diabetes, but the data is unclear and inconsistent. The present study aimed to
compare IL-18 levels in newly diagnosed type 2 diabetes mellitus patients with non-diabetic controls. 35
newly diagnosed diabetic cases and 35 non-diabetic controls were recruited after obtaining due
informed consent. Venous whole blood was collected under aseptic conditions. Biochemical parameters
were analyzed using the autoanalyzer. Serum levels of IL-18 were performed using a commercially
available ELISA kit. The fasting blood sugar levels and glycated hemoglobin were significantly higher in
T2DM patients than controls (p< 0.001). The mean + SD of IL-18 was significantly higher (p=0.0068)
among cases when compared to controls (696.9 + 282.1 pg/ml and 524.4 + 171.9 pg/ml respectively).
Findings from the present study suggest the pro-inflammatory role of IL-18 in newly diagnosed Type 2
Diabetes Mellitus.

TH444. Anti-angiogenic effect of an antimicrobial and anti-inflammatory peptide isolated from
the skin of the Mexican tree frog, Pachymedusa dacnicolor

Constance Auvynet', Veronica Martinez Osorio?, Sandra rodriguez2, Erika Melchy®, Angel Flores-
Alcantar® and Yvonne Rosenstein*
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Psoriasis is considered a chronic inflammatory skin disease, which affects between 0.09% and 11.4%
of the global population, and constitutes a problem for public health. In psoriasis and other similar
inflammatory skin diseases, biological processes such as inflammation and infection play a major role in
skin lesion's progress. Particularly, pathogenic angiogenesis is a significant part of the inflammatory
process, with fibroblasts and inflammatory cells as critical components of the development of this
pathogenic angiogenesis.

We isolated a peptide from the Mexican tree frog Pachymedusa dacnicolor that presents antimicrobial
properties and modulates the pool of inflammatory cells at micromolar concentrations.

Here we demonstrate, in the ex vivo aortic ring model and in vitro, that this peptide inhibited neo-
vessels formation by inducing the death of endothelial cells and fibroblasts. However, the peptide did
not affect the vessels already established. Moreover, in the in vivo mouse model of psoriasis induced by
Imiquimod, the peptide inhibited the formation of neo-vessels locally. Interestingly, our peptide was
much more efficient in inhibiting angiogenesis than clobetasol propionate, a corticosteroid used in
psoriasis treatment.

Innate immunity

F113. Autophagy-related protein VPS34 controls the homeostasis and function of macrophages

Guan Yang', Wengiang Song', Joshua L Postoak, Jennifer Martinez2, Jianhua Zhang?, Lan Wu' and
Luc Van Kaer'

"Vanderbilt University Medical Center, Nashville, TN, 2National Institute of Environmental Health
Sciences, Research Triangle Park, NC, 3University of Alabama at Birmingham, Birmingham, AL

Vacuolar protein sorting 34 (VPS34; also known as PIK3C3) plays a role in both canonical and
noncanonical autophagy, key processes that control immune cell responsiveness to a variety of stimuli.
Our previous studies found that VPS34 is a critical regulator that controls the development,
homeostasis, and function of dendritic cells and T cells. In this study, we investigated the role of VPS34
in macrophage biology using myeloid cell-specific Vps34-deficient mice. We found that Vps34-deficient
macrophages express increased surface levels of MHC class | and class Il molecules. Interestingly,

Vps34 ablation in macrophages caused a partial impairment in the homeostatic maintenance of TIM-4*
macrophages and defective uptake of apoptotic cells. In addition, myeloid cell-specific Vps34-deficient
animals showed significantly reduced severity of experimental autoimmune encephalomyelitis (EAE), a

primarily CD4* T cell-mediated mouse model of multiple sclerosis. Importantly, peritoneal macrophages
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from mice deficient in the VPS34-associated protein RUBICON, which is critical for a noncanonical form
of autophagy called light chain (LC) 3-associated phagocytosis (LAP), showed normal MHC class |,

MHC class I, and TIM-4 expression and Rubicon” mice developed signs of EAE similar to wild-type
control mice. These results suggested that the canonical autophagy-dependent activities of VPS34 play
a critical role in controlling macrophage homeostasis and function. Collectively, our studies establish
VPS34 as an important regulator of macrophage functions and macrophage-mediated regulation of
EAE. Our findings also have important implications for the development of small-molecule inhibitors of
VPS34 for therapeutic purposes.

F199. Integrated Cross-species Analysis ldentifies a Conserved Transitional Dendritic Cell
Population

Marcela Alcantara-Hernandez', Rebecca Leylek!, Zachary Lanzar!, Anja Liidtke', Perez Oriana?,
Reizis Boris? and Juliana Idoyaga’

'Stanford University, Stanford, CA, 2New York University, New York, NY

Plasmacytoid dendritic cells (pDCs) are sensor cells with diverse immune functions, from type-|
interferon (IFN-1) production to antigen presentation, T cell activation, and tolerance. . Regulation of
these functions remains poorly understood but could be mediated by functionally specialized pDC
subpopulations. Recently, we and others described a novel population of human DCs contained within
previous pDC descriptions. We called these cells transitional DCs (tDCs) given their heterogeneous
expression of pDC and classical DC (cDC) features. To identify the mouse homolog of this population,
we now performed an integrated cross-species analysis using CyTOF, transcriptomics and functional
assays. Our analysis shows that, similar to humans, mice harbor a population of DCs with a pDC-like to
cDC-like phenotype, i.e., mouse tDCs. Mouse and human tDCs express transcription factors essential
for both pDC (Tcf4) and ¢DC (Irf8, Irf4) development. However, similar to pDCs, tDC development is
dependent on Tcf4 and not Irf8. Additionally, tDCs express features that are characteristic of pDCs and
absent from cDCs. In vitro assays demonstrated that tDCs are specialized in antigen presentation and
have limited capacity for IFN-I production. Finally, in a model of murine respiratory viral infection, tDCs
and pDCs showed similar recruitment dynamics to the lung. Altogether, we conclude that tDCs are an
evolutionarily conserved DC population that is closely related to pDCs. Our identification of mouse tDCs
provides a framework for deciphering the function of pDCs and tDCs during diseases, which has the
potential to open new avenues for therapeutic design.

F270. Impact of Exposure to Ambient Particulate Matter 2.5 on Frequency and Function of
Circulating Monocyte Subsets in Children

Hesam Movassagh', Mary Prunicki’, Diane Dunham’, Xiaoying Zhou' and Kari Nadeau?
'Stanford University, Stanford, CA, 2Stanford University School of Medicine, Stanford, CA
The impact of exposure to air pollution on immune system is unclear. In particular, association between

particulate matter with a diameter of less than 2.5 micrometers (PM2.5) and circulating monocytes in
children has not been reported. We aim to investigate whether living in an area with increased PM2.5 is
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associated with alteration of circulating monocytes. We further study whether pollution-dysregulated
monocytes are associated with clinical measures of asthma.

We recruited healthy and asthmatic children from Fresno, California, an area with elevated air pollution.
Using cytometry time-of-flight (CyTOF), we characterized phenotypic and functional markers specific to
monocyte subsets in PBMC. CyTOF data were analyzed by R programming and further validated by
manual gating. Furthermore, we measured markers of inflammation in the plasma using Luminex 63-
plex assay.

Increased exposure to PM2.5 was associated with elevation of classical monocytes (CM) in children
(p=0.03). CM from high PM2.5 exposed children upregulate nuclear expression of aryl hydrocarbon
receptor, AhR (p=0.05). Decline in FEV1/FVC was associated with increased accumulation of CM in
children. A significantly negative correlation between FEV1/FVC and frequency of CM was observed
(p=0.01, r=-0.72). Individual marker clustering demonstrated that increase in plasma level of IL-1b is
associated with elevation of AhR in CM (p=0.01).

Increased frequency of CM as well as upregulation of IL-1b and AhR upon air pollution exposure
suggest a potential inflammasome-mediated mechanism by which monocyte functions could be
dysregulated. Increased accumulation of CM in asthmatic children may represent a novel immune
signature as a prognostic biomarker in highly polluted areas.

F393. Endothelial Costimulatory Phenotype is Durably Altered following IFNy or TNFa exposure
Nicole Valenzuela
UCLA, Los Angeles, CA

We characterized the repertoire of cytokines, antigen presentation and costimulatory molecules produced by inflamed
vascular endothelial cells (EC), under chronic stimulation and after cytokine withdrawal.

EC were stimulation with TNFa or IFNy for 1-24hr. mRNA were measured by Nanostring; cell surface and secreted
protein were measured by flow cytometry, ELISA and Luminex.

TNFa triggered IL6, IL6ST, IL15, TRAIL and BAFF production from EC as a late phase ( >6hr) response, while IFNy
stimulated only TRAIL, BAFF and IL15. Constitutively expressed CXCL12 and IL32 were downregulated. EC
upregulated CD40, ICOSL, HVEM, PD-L1, PD-L2 and 4-1BB, and down-regulated B7-H3, in response to TNFa; while
IFNy increased HVEM, PD-L1 and PD-L2. TNFa augmented expression of HLA I, TAP1 and proteasome components;
while IFNy also increased HLA II, CIITA, and CD74.

After short (3hr) cytokine priming and extended withdrawal from cytokine exposure, TNFa-induced HLA |, IL6ST and
PD-L2 were enhanced at 24hr. Other TNFa-induced costimulatory molecules and cytokines rapidly contracted. In
contrast, HLA | and proteasome induction at 18hr and 24hr was equal whether IFNy was chronic or withdrawn. HLA ||
expression was also elevated, albeit lower than with continuous IFNy. In addition, nearly all IFNy-induced
costimulatory molecules and cytokines persisted at intermediate levels after IFNy withdrawal.

In summary, our data suggest that chronic stimulation of EC with TNFa is needed to promote a late phase

costimulatory phenotype, while only 3hr exposure to IFNy provoked a prolonged endothelial phenotype change, with
markedly sustained HLA | more than one day after IFNy was last present.
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F446. Features of Mast Cell Activation in patients with mannose binding lectin deficiency
Anne Maitland', Gigia Roizen? and Isabelle Brock3

'Icahn School of Medicine at Mount Sinai, Tarrytown, NY, 2Comprehensive Allergy & Asthma Care,
New York, NY, 33 Pillars Therapeutics, LLC, New York, NY

Mast cell activation (MCA) disorders have been described, including rhinitis, asthma, urticaria and
anaphylaxis. Mast cell activation syndrome (MCAS) is defined by the combination of 1) typical
symptoms, 2) response to treatment, and 3) and laboratory values.

Mannose-binding lectin (MBL) is a component of the innate system, with 7% of the population deemed
MBL deficient. An association with between MBL deficiency and MCA disorders has never been
studied.

Methods: This is a retrospective study of patients, seen in a single Immunology practice, using
published criteria for MCAS diagnosis: typical symptoms, response to anti-MC agents, and validated
MCA markers. Medical histories were analyzed for MCA and PID associated illnesses. Immunological
tests included measurements of MBL, complement, immunoglobulin, and immune cell

populations. Validated markers of MCA, included the following: serum tryptase and histamine; urine N-
methylhistamine and prostaglandin metabolites.

Results: 25 patients with MBL deficiency was identified, with most presenting with classic MCA
symptoms, including asthma, urticaria, and hypersensitivity gastroenteritis. 2/3 MBL deficient patients
reported relief of these symptoms to MC targeted medications, including anti-histamines. 1/3 of patients
had a positive test of validated MCA marker. 14/25 had past medical histories worrisome for possible
PID, including recurrent sinopulmonary infections. Pneumococcal immunity was depressed in 60% of
patients.

Conclusions: Recent studies suggest that PID can present with hypersensitivity syndromes, including
autoimmune cytopenias and endocrinopathies. This study highlights features of MCA in MBL deficient
patients, indicating the need to expand the list of warning signs of PID, to include symptoms of MCA.

TH15. Long-Term Outcomes and Treatment Efficacy in Patients with TNF Receptor-Associated
Autoinflammatory Syndrome (TRAPS) from the Eurofever International Registry
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University School of Medicine, Zagreb, Grad Zagreb, Croatia, "*Radboud UMC, Niimegen, Overijssel,
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Nasonova Research Institute of Rheumatology, Moscow, Moskva, Russia, 77Ospeda/e dei Bambini,
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Genova, Liguria, Italy, University College London, London (UCL), London, England, United Kingdom,
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Objectives. To define best treatment approach in patients with Tumour necrosis factor Receptor-
Associated Periodic Syndrome (TRAPS) and effect on long-term outcomes. Methods. We reviewed all
data on patients with TRAPS enrolled in the Eurofever international registry according the new INSAID
gene variant classification and the new Eurofever/PRINTO classification criteria (EPCC). Results. Data
on 226 patients were available. Patients not fulfilling the EPCC carrying likely benign/benign variants
(21 patients, 9%) or VOUS/not classified variants (40 patients, 18%) displayed a milder disease than
the patients fulfilling the EPCC with VOUS/not classified variants (38 patients, 17%) or pathogenic/likely
pathogenic variants (127 patients, 56%). In particular, less frequent abdominal pain and skin rashes,
higher efficacy rate of colchicine as maintenance therapy and no development of AA amyloidosis have
been reported in patients not fulfilling the EPCC. Almost 90% of patients fulfilling the EPCC required
maintenance therapy. Anti-interleukin (IL)-1 drugs were the most frequently used, with the highest
efficacy rate ( >85% complete response), while Etanercept was less effectively used and discontinued
in 65% of patients. No patients on anti-IL-1 treatment developed amyloidosis and seven women with
history of failure to conceive had successful pregnancies following complete disease control with anti-
IL-1 drugs. Conclusions. Anti-IL-1 drugs are the best maintenance treatment in TRAPS with potential
to reverse the most serious disease complications of AA amyloidosis and infertility. The diagnosis of
TRAPS should be considered very carefully in patients carrying VOUS/not classified variants not
fulfilling the EPCC.

232



TH20. Complement component C5 is present on normal human kidney microvascular
endothelial cells

Kimberly Muczynski' and Maria Elena Danoviz2

"University of Washington, Renton, WA, 2Univeristy of Washington, Seattle, WA

The traditional view of complement is as an innate immune system composed of an extracellular
cascade of proteins made by the liver, which when activated function in opsonization, chemotaxis and
cell lysis. More recently it has been suggested that complement proteins may be made locally by cells,
particularly leukocytes, and function in physiologic processes.

We used eculizumab, a monoclonal antibody to intact C5, with flow cytometry to investigate localization
of C5 within native and transplanted human kidneys. To our surprise, eculizumab bound to
microvascular endothelial cells at a level 1-2 logs above a control IgG4 antibody even in normal
kidneys. Binding was higher in transplanted kidneys with rejection. In transplanted kidneys with
antibody mediated rejection, eculizumab and anti-lambda and —kappa were present on the same
endothelial cells. Our technique also identified intact C5 on the surface of intra-renal and peripheral
blood leukocytes.

Finding eculizumab binding to kidney microvascular endothelial cells under conditions without
inflammation, we then assessed the binding of complement inhibitory proteins. CD59 and CD55
(decay-accelerating factor) were present at levels higher than on leukocytes.

Our results suggest human kidney microvascular endothelial cells produce their own C5 which is
available for activation when C5 convertases are present, but that damage is controlled by complement
inhibitory proteins on the same cells. This differs from current views of immune kidney disease in which
complement activation is thought to occur by extracellular C5 attaching to endothelial cells only after C5
convertases are bound.

TH106. Interleukin-27 gene therapy inhibits lethal autoimmunity in Scurfy mice

Xue-Feng Bai', Jin-Qing Liu!, Jianmin Zhu2, Rulong Shen', Wendy Frankel!, Pan Zheng® and Yang
Liu3

"The Ohio State University, Columbus, OH, 2Shanghai Jiao Tong University School of Medicine,
Shanghai, Shanghai, China (People's Republic), *University of Maryland, Baltimore, MD

We previously reported that injection of IL-27-expressing recombinant adeno-associated virus (AAV-IL-
27) induced systemic depletion of regulatory T cells (Treg). However, AAV-IL-27 treatment did not lead
to obvious autoimmune inflammation in mice. To test if AAV-IL-27 therapy can protect mice against
Treg deficiency-caused autoimmunity, we used it to treat the Foxp3 mutated Scurfy mice that develop
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autoimmune diseases similar to immune dysregulation, polyendocrinopathy and enteropathy X-linked
syndrome (IPEX) in human. We found that a single dose of AAV-IL-27 treatment given on day 8-10 post
birth, when signs of Scurfy phenotype appeared, dramatically extended the survival of the Scurfy mice
and ameliorated immune pathology in various tissues. In the spleen and lymph nodes of AAV-IL-27
treated mice, AAV-IL-27 gene therapy significantly prevented naive T cell activation as reflected by
downregulation of CD62L and upregulation of CD44. AAV-IL-27 therapy promoted both IFN-g and IL-10
production in T cells, and genetic deletion of IL-10 in Scurfy mice resulted in mice less responsive to
AAV-IL-27 therapy. Our study suggests that IL-27 gene therapy inhibits lethal autoimmunity in Scurfy
mice and IL-27 gene therapy may be a potentially new treatment for IPEX.

TH440. Identification of a New Early Neutrophil Progenitor in Human Bone Marrow That
Contributes to Neutrophil Heterogeneity in Cancer

CATHERINE HEDRICK', Huy Dinh?, Tobias Eggert? and Melissa Meyer2
"La Jolla Institute for Immunology, LA JOLLA, CA, 2La Jolla Institute for Immunology, La Jolla, CA

An expansion of neutrophils often marks cancer. Neutrophils are the most abundant peripheral immune
cells and thus, are continually replenished by bone marrow-derived progenitors. Neutrophils have been
shown to display both pro- and anti-tumoral functions in the tumor microenvironment. However,
neutrophil production and heterogeneity remains ill-defined. We used CyTOF mass cytometry to identify
a homogeneous unipotent neutrophil progenitor subset we term ‘early neutrophil progenitor (eNeP)’

(Lin-CD86b*CD117*CD71*) in human bone marrow. RNA-expression analyses, together with in

vivo adoptive humanized mouse transfers, indicate that eNeP are the earliest human unipotent
neutrophil progenitors. Furthermore, we identified CD71 as a marker associated with this earliest
neutrophil developmental stage. Importantly, eNeP were expanded in the blood of melanoma patients
and were detectable in both blood and tumors from lung cancer patients. Functionally, we find that
these cells not only function as stem cells, but also function as bona fide neutrophils. They generate
NETs, secrete IL1b, contain granules, and express myeloperoxidase. Thus, these cells functionally
contribute to the tumor microenvironment, and likely play a key role in regulating tumor growth and
progression. Emerging immunotherapies that can regulate the numbers and/or function of eNeP could
change tumor dynamics and cancer outcomes.

Leukocyte Migration

F236. GPR56 inhibits chemotaxis of human Natural Killer and TEMRA lymphocytes
Laura Janks', David Habiel2, Vladimir Litvak?, Lih-Ling Lin? and Hakju Kwon?
1Sanofi, Boston, MA, 2Sanofi, Cambridge, MA
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Within the human immune system, the expression of GPR56, an adhesion G-protein couple receptor, is
restricted to cytotoxic Natural Killer (NK) and T lymphocytes, including T effector memory re-expressing
CD45RA (TEMRA) cells. In primary NK cells, GPR56 acts as an inhibitory receptor, as it diminishes
their ability to eliminate target cells. Overexpression of GPR56 in immortal NK-92 cells leads to robust
inhibition of cell chemotaxis. GPR56 is speculated to promote retention of cytotoxic lymphocytes in
inflamed peripheral tissues. Thus, GPR56 has the potential to regulate immune responses that may
lead to excessive inflammation and autoimmunity. The aim of the present study was, therefore, to
examine whether GPR56 mediates cytotoxic immune cell functions and whether GPR56 expression is
altered in autoimmune diseases. To tackle these questions, we first compared expression of GPR56 in
healthy and autoimmune disease patient tissues using SCRNA-seq datasets. Next, we tested whether

stimulation of GPR56 with a monoclonal antibody modulated the migratory capacity of NK and CD8*
TEMRA cells. We found that chemotaxis toward CXCL12, IL-8, and CX3CL1, was strikingly inhibited by
GPR56. Using bulk RNA-seq, we found GPR56-stimulation impacted a multitude of signaling cascades
that regulate cell chemotaxis. Taken together, our results confirm that GPR56 is a marker for NK and
TEMRA cells in healthy and autoimmune patient tissues and establish GPR56 as a key regulator of
lymphocyte chemotaxis.

Metabolism and Microbiome

F54. Alterations of the Gut Ecological and Functional Microenvironment in Different Stages of
Multiple Sclerosis

Daiki Takewaki', Wakiro Sato!, Wataru Suda?, Lena Takayasu®, Naveen Kumar?, Sachiko Miyake?,
Masahira Hattori® and Takashi Yamamura®

"National Center of Neurology and Psychiatry, Kodaira, Tokyo, Japan, 2RIKEN, Tsurumi, Kanagawa,
Japan, 3Tokyo University, Tokyo, Tokyo, Japan, 4Juntendo University, Tokyo, Tokyo, Japan, *Waseda
University, Tokyo, Tokyo, Japan, SNational Institute of Neuroscience, NCNP, Kodaira, Tokyo, Japan

[Objective] To reveal the characteristics of the gut microbiomes in patients with different stages of
multiple sclerosis (MS). [Methods] We analyzed gut microbiomes of 62 relapsing-remitting MS (RRMS),
15 secondary progressive MS (SPMS), 21 atypical MS, 20 neuromyelitis optica spectrum disorder
(NMOSD) patients and 55 healthy controls (HC) by 16S rRNA gene, shotgun metagenomic sequencing,
and metabolite analysis of fecal samples. [Results] UniFrac distance analysis revealed significant
dysbiosis in RRMS, SPMS, and NMOSD based on 16S data (adjusted p = 0.0099, 0.029, 0,0099,
respectively). The analysis found a total of 30 species having significant changes in abundance and
significant correlation with clinical severity in the four distinctive patient groups. Metagenomic gene and
metabolite analysis revealed marked reduction in butyrate biosynthesis and level in RRMS compared to
HC (p = 0.0007), concurrently with a significant decrease in Eubacterium rectale in RRMS compared to
HC (adjusted p = 0.0053). Notably, our data also revealed an enhanced capacity for DNA mismatch
repair in SPMS than in RRMS and a reduced capacity for carbohydrate metabolism in SPMS than in
HC (adjusted p = 0.0009), suggesting excessive oxidative stress in the gut with SPMS, which was
confirmed by increased ratio of cysteine and glutathione persulfide to their non-persulfide forms in
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SPMS compared to HC in sulfur metabolite analysis (p = 0.0152, 0.0432, respectively). [Conclusions]
The present study revealed ecological and biological alterations of the gut microenvironment in different
stages of MS.

F76. Reticular Dysgenesis-Associated Adenylate Kinase 2 Maintains Energy Homeostasis and
Redox Balance Indispensable for Hematopoietic Stem and Progenitor Cell Development
Wenqing Wang', Andrew DeVilbiss2, Thomas Mathews?, Misty Martin?, Zhiyu Zhao?, Avni Awani',
Wenqing Wang', Daniel Dever?, Matthew Porteus’, Sean Morrison? and Katja Weinacht'

'Stanford University, Stanford, CA, 2University of Texas Southwestern Medical Center, Dallas, TX,
3Stanford, Stanford, CA

Cellular metabolism plays an intricate role in directing cell fate decisions during hematopoiesis. Biallelic
mutations in the mitochondrial enzyme adenylate kinase 2 (AK2), cause Reticular Dysgenesis (RD),
one of the most profound forms of severe combined immunodeficiency (SCID). RD patients also suffer
from severe congenital neutropenia. AK2 catalyzes the interconversion between adenine nucleotides
and controls the availability of ADP for oxidative phosphorylation. The developmental arrest across
multiple lineages suggests that AK2 deficiency causes a metabolic defect with global impact on cellular
functions. Using a cell-traceable CRISPR model of AK2 biallelic knock-out in human HSPCs, we

recapitulated the RD granulocytic maturation arrest in vitro. A metabolomics analysis showed that AK2

I HSPCs exhibit decreased TCA cycle activities and ATP level, and an increase in AMP. In addition,
ribosome biogenesis and protein translation, the most energy demanding aspects of cellular

proteostasis, are compromised. Intriguingly, AK2"- HSPCs also exhibit a decreased NAD*/NADH ratio,
possibly caused by reduced electron flux through the electron transport chain, where NADH is oxidized

to NAD*. This NAD* deficiency could explain our observation that B-oxidation is severely defective in
AK2- cells, which further limits the substrate for TCA cycle and curtails ATP production. In conclusion,
our data showed that the defective mitochondrial respiration in AK27- HSPCs leads to a metabolic

failure in B-oxidation through sequestration of the NAD* pool, which ultimately causes a cellular ATP
crisis with ensuing demise in ribosome and protein synthesis. Defining the molecular mechanism
between energy metabolism and protein homeostasis is subject of further investigation.

F137. Correction of Underlying Lymphoid Glucose Utilization Defects with the BCG
Microorganism: Implications for Type 1 and Type 2 Diabetes through Quantitative Method
Development

Denise Faustman', Gabriella Shpilsky?, Yaerin Song?, Willem Kiihtreiber2, Trevor Luck? and Michelle
Weil2

"Massachusetts General Hospital/Harvard Medical School, Charlestown, MA, 2Massachusetts General
Hospital/Harvard Medical School, Boston, MA
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Human clinical trial data with 8-years of follow up shows long-lasting blood sugar control in type 1
diabetes (T1D) after BCG vaccinations. BCG-vaccinated subjects experienced lymphoid restoration of
glucose metabolism through a shift from oxidative phosphorylation to aerobic glycolysis, correcting the
defective glucose metabolism. We sought to determine whether individuals with type 2 diabetes (T2D)
have similar underlying lymphoid defects in sugar utilization. We investigated i. baseline defects in
aerobic glycolysis in T1D and T2D versus non-diabetic controls (NDC), and ii. the impact of BCG on
glucose utilization in vitro and in vivo. At baseline, T1D lymphocytes showed defects in 2-NBDG uptake
(indicating underactive aerobic glycolysis) and high baseline oxygen consumption (indicating overactive
oxidative phosphorylation). After 24-hour exposure to BCG, both T1D and NDC lymphocytes increased
sugar utilization; T1D restoration was close to normal. This was also observed in vivo with 3-year
clinical trial monitoring of BCG-treated T1D subjects. BCG treatment of cultured T1D lymphocytes
decreased oxygen consumption and increased the extracellular acidification rate (indicating increased
aerobic glycolysis) in OCR and ECAR assays. In T2D lymphocytes, baseline blood sugar utilization was
higher than in T1D and NDC. BCG treatment of T2D lymphocytes accelerated sugar transport to levels
above NDC levels. We conclude that T1D and T2D have different levels of basal lymphoid sugar
utilization compared to NDC: T1D lymphocytes have lower levels and T2D lymphocytes have higher
levels. Additionally, BCG-treated T2D lymphocytes were responsive to BCG. BCG in vitro or in vivo
appears to increase glucose uptake in diabetes.

TH197. GDF15 Is Not Required For Normal Osteoclast Function in Steady-State Nor in Context
Of Osteoporosis

Renée Van der Cruyssen, Julie Coudenys, Tine Decruy, Joram Elias, Djoere Gaublomme and Dirk
Elewaut

VIB-UGent center for inflammation research, Ghent, Oost-Vlaanderen, Belgium

Growth differentiation factor 15 (GDF15) is an emerging regulator of energy homeostasis. Upon binding
its receptor GFRAL in the hindbrain, it gets involved in body weight regulation. GDF15 also mediates
tissue tolerance against inflammation via the sympathetic output on the liver. Bone marrow derived cells
can make GDF15 but how it influences their function is unclear. For example, while GDF15 was shown
to stimulate osteoclast differentiation in vitro in both mouse- and human-derived cells, in vivo mouse
models suggest a role in hypoxia-induced bone loss. Our goal was therefore to study role of GDF15 in
bone homeostasis using loss of function approaches as opposed to earlier studies in which GDF15 was
exogenously administered or overexpressed.

First, we cultured bone marrow-derived osteoclasts from GDF15-KO mice and wild-type (WT). Using
TRAP staining and a bone resorption assay, we found that the absence of GDF15 does not affect
normal osteoclast differentiation nor function respectively. Next, we determined bone density of WT and
KO mice tibiae using uCT. Similarly, there was no in vivo bone density phenotype in steady-state
conditions. We also evaluated its putative role in in post-menopausal osteoporosis: we found no
difference in bone density between KO and WT mice that underwent ovariectomy.

In sum, contrary to what the literature suggests, GDF15 is not required for a normal bone homeostasis
in vitro nor in vivo. Lack of GDF15 also does not affect bone loss in post-menopausal osteoporosis.
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TH249. Changes in dietary iron alter the gut microbiome and disease progression in non-obese
diabetic mice

Linda Yip, Reem Alkhataybeh, Wenyu Zhou, Daniel Wang and C. Garrison Fathman
Stanford University, Stanford, CA

High iron diets are associated with an increased risk of type 1 diabetes (T1D). This may occur through
changes in the gut microbiome. Gut bacteria play a role in immune system development and is critical
for the onset of hyperglycemia in the non-obese diabetic (NOD) mouse. Here, we examined if dietary
iron affects the gut microbiome and disease progression in NOD mice. Mice were maintained on diets
containing different amounts of iron starting at 4 weeks of age and blood glucose was measured
weekly. The gut microbiome was studied at 8 and 12 weeks of age. We initially compared 2 standard
rodent diets, Labdiet 5P04 (~400 ppm iron) and Teklad 2018 (~200 ppm iron), and showed that disease
progressed more rapidly in mice maintained on the higher iron diet (77% vs. 45% hyperglycemic by 25
weeks of age). Using custom diets, that differed only by the iron content, we confirmed that higher iron
levels exacerbate disease, with 33%, 60%, and 73% of mice developing hyperglycemia by 25 weeks of
age when fed diets containing ~200, ~400 and ~1000 ppm iron, respectively. 16S rRNA sequencing
showed significant differences in the gut microbiome. In particular, a loss of bacterial diversity was seen
as dietary iron levels increased, and significant differences in bacterial strains were observed at
different ages. Overall, these data demonstrate that increased dietary iron can exacerbate NOD
disease, possibly through a change in the gut microbiome, and that limiting the intake of iron may delay
the onset of hyperglycemia.

TH321. Blimp-1 in adipose resident Tregs controls adipocyte browning and obesity

Lisa Beppu', Xiaoyao Qu?, Giovanni Marrero?, Allen Fooks?, Adolfo Frias?, Katherine Helfrich2, lan
Sipula2, Bingxian Xie?, Simon Watkins?, Amanda Poholek?, Michael Jurczak? and Louise D'Cruz?

"Department of Immunology University of Pittsburgh School of Medicine, Pittsburgh, PA, 2University of
Pittsburgh, Pittsburgh, PA

Visceral adipose tissue regulatory T cells (VAT Tregs) protect against systemic inflammation and
metabolic disease by limiting expansion of pro-inflammatory Th1 cells and M1 macrophages, and by
preserving insulin sensitivity and glucose tolerance. Although their basic markers and roles have been
studied, less is known about the transcriptional machinery regulating their differentiation and function.

B lymphocyte-induced maturation protein-1 (Blimp-1) is a transcriptional regulator known to be involved
in the development, polarization, and maintenance of various immune cells including CD4+ T cells.
Using Blimp-1 reporter mice, we discovered that Blimp-1 is constitutively expressed in a subset of VAT
Tregs compared to lymphoid Tregs, and that Blimp-1+ VAT Tregs are phenotypically distinct from their
Blimp-1- counterparts. Blimp-1 is not required for VAT Treg development, however Treg-specific
deletion of Blimp-1 led to unique changes in VAT Treg markers in lean versus obese adipose tissue. In
addition, Blimp-1 knockout mice fed high fat diet had fewer adipose-resident NK cells and increased
CD8 T cells. Surprisingly, loss of Blimp-1+ Tregs led to less adipose tissue IL-10, increased expression
of thermogenic genes, reduced body fat, decreased weight, and improved insulin sensitivity.
Furthermore, Treg specific deletion of IL-10 led to reduced body weight. Finally, in humans,
subcutaneous adipose IL-10 mRNA correlated positively with BMI. Based on these data, we
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hypothesize that Blimp-1+ Treg dependent IL-10 production suppresses adipocyte beiging, and that
loss of these cells results in increased thermogenesis, greater weight loss and improved insulin
sensitivity in obese mice.

TH438. PD-1-expressing Conventional CD4 T Cells are Impaired in the Visceral Fat of Obese
Patients with Dysglycemia and exhibit a Proinflammatory Profile

Anna Giovenzana', Carlo Socci2, Massimiliano Bissolati2, Sara Cardellini2, Alessandro Saibene? and
Alessandra Petrelli®

'San Raffaele Diabetes Research Institute, Milano, Lombardia, Italy, 2IRCCS Ospedale San Raffaele,
Milano, Lombardia, Italy, 3San Raffaele Diabetes Research Institute, Milan, Lombardia, ltaly

Insulin-resistance (IR) is often present in obese patients to varying degrees and culminates in type 2
diabetes (T2D) only in a fraction of obese individuals. Adaptive immune cells, including CD4 T cells, are
normally present at the target site of inflammation of obesity, i.e. the visceral adipose tissue (VAT).
However, if and how they regulate adipocyte metabolism in humans is still largely unexplored. Here we
explored the profile of PD1+ CD4 conventional T cells (Tconv) infiltrating the VAT of obese patients with
dysglycemia (OBD) compared to normoglycemic obese (OBND). Shortage of PD1+ CD4 Tconv was
evident in the VAT of OBD accompanied by elevated production of TNFa upon in vitro non-specific
stimulation. Whole-transcriptome sequencing of VAT-derived PD1+ CD4 Tconv showed upregulation of
genes involved in T cell differentiation and immune response, and downregulation of genes related to
ER stress and lipid metabolism in OBD individuals. Moreover, elevated frequency of VAT resident
CD69+PD1+ CD4 Tconv was associated with weight loss after bariatric surgery. Collectively, these data
show that PD1+ CD4 Tconv are reduced and shifted toward a pro-inflammatory profile when glucose
tolerance is disrupted in obesity. PD1+ CD4 Tconv have the potential to be endowed with metabolic
capacity and to represent a possible target to restore insulin-sensitivity and prevent T2D.

NK Cells and Innate Lymphocytes

F311. Delineating the role of human innate lymphoid cells in kidney homeostasis

Julia Szusz', Caitriona McEvoy?, James An®, Sergi Clotet-Freixas?, Shenghui Su?, Ana Konvalinka?
and Sarah Crome?

"University of Toronto, North York, ON, Canada, University Health Network, Toronto, ON, Canada,
SUniversity of Toronto, Toronto, ON, Canada

Innate lymphoid cells (ILCs) are a family of innate lymphocytes that orchestrate immune responses in
cooperation with other immune and non-immune cells to direct tissue homeostasis and respond to
perturbations. NK cells are cytotoxic and produce IFN-g, while other ILCs are non-cytotoxic and
produce cytokines and other cellular mediators; ILC1s produce IFN-g, ILC2s produce IL-4, IL-5, IL-9
and/or IL-13 and ILC3s produce IL-22 alone or combined with IL-17 or GM-CSF. Recently, regulatory
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ILCs that inhibit immune responses have been discovered in the kidney and elsewhere, while conflicting
reports suggest that NK cells can exhibit immunoregulatory functions or contribute to tissue destruction.
To delineate the role of human ILCs in kidney homeostasis and map their interactions with other
immune and non-immune cells, we performed single-cell RNA sequencing of 20 healthy kidney
samples from living kidney donors. Parenchymal populations from glomerular (podocytes, endothelial
cells) and tubulointerstitial compartments (Loop of Henle, distal convoluted tubule, principal cells and
intercalated cells) are featured on our map. Immune infiltrates include distinct T cells, monocytes,
macrophages, B cells, and populations of ILCs. Using computational approaches, we are able to predict
cellular interactions between ILC subsets and immune and parenchymal cells at homeostasis. Ongoing
studies are functionally characterizing kidney-resident ILCs and validating potential interactions with
other immune cells. To date, this is the most comprehensive map of healthy human kidney, providing
important insights into the functions of ILCs and other immune cells at homeostasis, and is an important
reference to map changes that occur with various kidney pathologies.

F329. Epstein-Barr virus peptides derived from latent proteins prevent NKG2A+ NK cell
inhibition

Berenice Mbiribindi, Josselyn Pena, Matthew Arvedson, Carlos Esquivel, Olivia Martinez and Sheri
Krams

Stanford University - School of Medicine, Stanford, CA

Epstein—Barr virus (EBV) infects more than 90% of adults worldwide and is associated with several
malignancies. Reports suggest that innate immune responses including Natural Killer (NK) cells are
critical in host defense to EBV. Previously, we demonstrated that a NK cell subset expressing
NKG2A/CD94, an inhibitory receptor that recognizes HLA-E, responds to autologous B cells latently
infected with EBV.

In silico analysis generated a peptide library derived from EBV latent cycle proteins (LMPs and EBNAs).
A peptide stabilization assay confirmed that a subset of the peptides bound to HLA-E. Degranulation
assays, using CD107a, demonstrated that some peptides that bound to HLA-E were able to prevent
NKG2A+ NK cell inhibition. Peptides derived from LMPs were associated with NK cell degranulation
while peptides from EBNAs inhibited effector function. The LMP1 C-terminal domain (192-386aa) was
amplified and sequenced from DNA isolated from whole blood of 79 pediatric transplant recipients. A
ninemer corresponding to one peptide (GGDPHLPTL) was found in 82% of patient samples while
variations of this peptide were detected in the remaining patients (18%). Two sequence variations (4%
of patients) demonstrated comparable stabilization of HLA-E as the original peptide, while three other
variations, detected in 14% of patient samples, did not stabilize HLA-E.

We demonstrated that peptides from EBV latent cycle proteins can bind to HLA-E and promote NK cell
degranulation. Some transplant recipients have variations in the sequence of the LMP1 protein that
may prevent NK-cell mediated killing of EBV-infected cells and increase the risk of developing EBV
related diseases.

240



TH51. Effector Memory T Cells in Psoriatic Arthritis: Th17 Cell Predominance With Both
Invariant and Conventional af T cell Inmune Response

Siba Raychaudhuri' and Smriti Kana Raychaudhuri2

UC Davis, School of Medicine, Davis, CA, USA; VA Sacramento Medical Center, CA, Davis, CA, 2UC
Davis and VA Sacramento Medical Center, Davis, CA

Effector memory T cell (TEM cells) response in autoimmune diseases are of various T cell
subpopulations- Th1, Th2, TH17, NKT, MAIT, etc. In psoriatic arthritis (PsA) contributing role of Th17
cells have been observed and success of IL17/IL-23 targeted therapies further substantiated this. Here
we will share our cumulative data on Th17 cells in PsA collected over last 2 decades. PBMCs and
synovial fluid mononuclear cells (SFMCs) were collected from age/sex matched with active PsA,
rheumatoid arthritis (RA) and osteoarthritis patients (OA,n=50,each). Magnetically sorted CD3+ T cells

were isolated from PBMCs and SFMCs; were activated (108 cells/ml) with anti-human CD3/CD28
cocktail and cultured in RPMI medium for 5 days. Hi-D FACS studies were performed to: (i) identify
activated memory cells (CD3+CD45R0O+) T cells (ii) identify phenotypes of IL-17A+ T cells such as
apTCR+, yd TCR+ T cells, iINKT and MAIT cells. We noticed a marked polyfunctionality in PBMC/SFMC
T cells both in PsA and RA. In OA activated TEM cells were < 1%. In PsA SFMC, memory T cells
(CD3+CD4+CD45R0+) had IL-17A+ (18+0.5%), IL-22+(7+0.3%) and IL-23R+ (8.5+0.5%) T cells
compared to SFMC memory T cells of RA (6.8+0.3%, 2.5+0.5%, 2.1+0.7%, respectively; p< 0.001). IL-
17A+ TEM phenotypes in SFMC of PsA demonstrated both invariant and conventional afT cell Immune
response: aBTCR+ (79.8+0.9%), yd TCR+ (1.5+0.2%), INKT (15.5+1.1%) and MAIT (4.5+0.8%) cells.
Majority of the aBTCR+ T cells were CD4+ ( >85%) whereas MAIT were predominantly CD8+ (~ 90%).
In PsA TEM cells were polyfunctional, skewed towards conventional activated memory afTh17 cells.

TH189. NK Cell-Mediated Lysis of TIGIT+ Cells and Adenosine Impairment of NK Cell Function

Nell Namitha Narasappa, Susan Lee, Hema Singh, Amy Anderson, Kelsey Gauthier, Matthew Walters,
Joanne Tan and Nigel Walker

Arcus Biosciences, Hayward, CA

Natural Killer (NK) cells, being part of the innate lymphoid system, are endowed with cytolytic
capabilities that can be harnessed as a potent cancer immunotherapy. These cells express function-
inhibiting receptors such as TIGIT (T-cell immunoreceptor with Ig and ITIM domains) and A2aR
(adenosine 2a receptor) that cancer cells utilize to evade immune invasion. Tumor infiltrating
lymphocytes such as CD8+ T cells and NK cells express high levels of TIGIT. Additionally, adenosine, a
product of ATP/NAD hydrolysis, is abundant in the tumor microenvironment, where it exerts
suppressive effects on these immune cells via A2aR, leading to impaired activation and proliferation.
Antigen-experienced CD8+ T cells isolated from human tumor samples (n=5) express high levels of
TIGIT and PD-1; thus, antibodies against these proteins that engage Fc-receptors can result in NK-
mediated target cell lysis. AB154, a fully humanized a-TIGIT antibody, blocks TIGIT/CD155 interactions
at concentrations < 1nM. AB154 and various Fc variants were tested in antibody-dependent cell
cytotoxicity (ADCC) studies. Co-culture of activated CD8+ T cells (expressing high TIGIT levels) and
NK cells with the non-fucosylated version of AB154 resulted in a 55% * 5.9% increase in NK-mediated
lysis, relative to the Fc-silent version (n=4). NK-mediated cytotoxicity is significantly impaired upon
activation of A2aR (70.4% + 5.9% vs. control; p< 0.01). AB928, a selective and potent small-molecule
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antagonist, significantly rescued this impairment (n=2; p< 0.01). Targeting multiple immune checkpoint
proteins on NK cells can relieve tumor-induced immunosuppressive effects, allowing for efficient lysis of
cancer cells. AB154 and AB928 are currently in clinical development.

TH383. Group 1 innate lymphoid cells (ILCs) reduce liver inmunopathology by limiting local IL-2
availability

Valeria Fumagalli', Federica Moalli2, Valentina Venzin3, Pietro Di Lucia?, Gioia Ambrosi?, Elisa Bono?,
Leonardo Giustini2, Luca Guidotti? and Matteo lannacone?

1Vita-Salute San Raffaele University, Milan, Italy, Milan, Lombardia, Italy, Division of Immunology,
Transplantation and Infectious Diseases, IRCCS San Raffaele Scientific Institute, Milan, Italy, Milan,

Lombardia, Italy, *Vita-Salute San Raffaele University, Milan, ltaly, milan, Lombardia, Italy

Group1ILCs (NK cells and ILC1s) are innate lymphoid cells (ILCs) which have a crucial role in bridge
the innate and adaptive immune responses. Nevertheless, the precise cellular and molecular
mechanisms underlying their capacity to module T cell-mediated liver immunopathology in the context
of HBV pathogenesis are not fully defined.

Adoptive transfer of HBV-specific effector CD8*T cells (HBV-TE) into HBV replication-competent
transgenic mice resulted in a 15-fold expansion of ILC1s and a 30-fold expansion of NK cells. Depletion

of Group1ILCs considerably increased the number of intrahepatic HBV-Te and the attending
immunopathology, which is consistent with a previously described role of NK cells in regulating T cell
responses. To investigate the mechanism underlying this observation, we generated Group1ILC
reporter mice and performed intravital microscopy of their livers. We observed that Group1ILCs engage

in prolonged, stable interactions with CD8*TE cells undergoing hepatocellular antigen recognition;
however, we did not find any evidence to support the wide-held belief that Group1ILCs control T cell
responses by direct cell killing. Moreover, Group1ILCs that lacked perforin or NKp46 (two molecules
that were proposed to mediate NK cell killing of T cells) still restrained liver immunopathology. Rather,
we found that in the absence of the a-subunit of the IL-2 receptor, Group1ILCs failed to reduce T cell-
mediated liver immunopathology.

Taken together, these results reveal a new potential role for Group1ILCs in controlling liver
immunopathology by limiting the local availability of IL-2 and have important implications for the
treatment of chronic hepatitis B virus infection.

Stem Cell and Organ Transplantation

F33. CMV Responsive TCR Repertoire Evolution Following Solid Organ Transplant

Lauren Higdon', Steven Schaffert?, Huang Huang", Naresha Saligrama®, Mark M. Davis?, Purvesh
Khatri2 and Jonathan Maltzman'
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Medicine, Stanford, CA

Cytomegalovirus (CMV) reactivation decreases allograft survival after solid organ transplantation. CMV
establishes lifelong latency in infected hosts. Control of CMV reactivation by immune memory is
impaired by graft-protective immunosuppressive treatment. Our preliminary study of CMV-responsive
memory CD8 T cells demonstrated that these cells expand over the first year after heart or kidney
transplantation, despite no clinically detected CMV viremia. This led to the hypothesis that the function
of individual T cells or clones is altered, and potentially less protective, after transplantation. To address
this hypothesis, we completed single cell sequencing of paired TCRaB and a panel of functional genes
in CMV-responsive T cells from 6 patients pre- and 3 and 12 months post-transplant. Diversity of CMV-
responsive TCR clones decreased during the time course. In the majority of patients, this change in
diversity was driven by expansion of a single pre-existing clone, independent of the pre-transplant size
of the clone. Several shared CMV-responsive TCR motifs were detected despite partial or complete
MHC mismatch, suggesting shared CMV specificity. Across patients, the relative size of a clone
correlated with its degree of polyfunctionality, or number of cytotoxic functions expressed. The number
of functions expressed per cell also increases over the time course, both within clone and across all
CMV-responsive T cells. These findings suggest that the post-transplant expansion of CMV-responsive
T cells is directed against the virus and represents an ongoing protective, cytotoxic response.

F156. Imunomodulatory effect of Mesenchymal Stromal Cells in Kidney Transplant Patients in an
Autologus and Allogeneic setting.

Aruna Rakha Arora’, Urvashi Kaundal?, Raja Ramachandran’, Amit Arora3, Deepesh B.Kenwar?,
Ratti Ram Sharma?3, Ritambhra Nada', Mukut Minz# and Vivekanand Jha®

7Postgraduate Institute of Medical Education and Research, Chandigarh, Chandigarh, India, 2National
Institutes of Health, Bethesda, MD, 3Postgraduate Institute of Medical Education and Research,,

Chandigarh, Chandigarh, India, Fortis Hospital, Mohali, Punjab, India, °8The George Institute for
Global Health, Delhi, Delhi, India

Aim

Mesenchymal stromal cells (MSCs) have emerged as a promising approach for solid organ
transplantation (SOTXx) due to their immunomodulatory properties. In view of this, we studied the effect
of bone-marrow-derived MSCs (BM-MSCs) on Immune cell profile of kidney transplant (KTx) patients.
MSCs used for infusion were either autologous (auto-MSCs) or allogeneic- from respective kidney
donor (allo-MSCs).

Methods

For this study, we recruited 17 patients undergoing KTx with living-related donors. These patients were
divided into 3 groups: auto (n=6), allo (n=6) and control (n=5). One patient, each from auto and allo
group was lost to follow-up. Auto and allo group patients received an intravenous infusion of 1.5X106
BM-MSCs/kg body weight, one day prior to KTx (D-0) and 30 days after KTx (D-30).
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Results

Flow cytometric analysis revealed an increase in B regulatory cells, non-conventional T regulatory cells
and a decrease in T effector cells corresponding to alteration in cytokine profile in auto-MSC treated
patients.

Conclusion

Ours is the first report to compare the effect of auto-MSCs and allo-MSCs on Immune-cell profile of KTx
patients. Notably, our findings imply that auto-MSCs in combination with IS drugs induce regulatory B
and T cell subsets, which are known to play crucial role in regulating allo-immune responses.

Our results stress upon the novel trend of change in immune cell subsets that will help us to conduct
more targeted clinical trials to eventually improve long-term graft survival by selecting therapies
appropriate to immune response involved.

F187. Evaluation of a Novel Conditioning Regimen: Post-Transplant Cyclophosphamide,
Sirolimus and CTLA4-lg in MHC-Mismatched Murine Allotransplantation

Corbin McElrath', Arunakumar Gangaplara?, Katherine Almengo?, Ahmad Shaikh?, Ankit Saxena?,
Maria Lopez-Ocasio?, John McCoy? and Courtney Fitzhugh?

'National Institutes of Health - National Heart, Lung, and Blood Institute, Rockville, MD, 2National
Institutes of Health, Bethesda, MD

Allogeneic hematopoietic stem cell transplantation (allo-HSCT) offers a curative option for sickle cell
disease patients. Post-transplantation cyclophosphamide (PT-Cy) and sirolimus (Sir) synergistically
induce stable mixed chimerism. Further, Sir and CTLA-4 Immunoglobulin (Ig) promote immune
tolerance and allograft survival. Our prior conditioning regimen consists of PT-Cy (200mg/kg), and Sir

(3mglkg). Here, in major histocompatibility complex-mismatched allo-HSCT model (Balb/C: H2K¢ to B6:

H2KP), we attempted to lower the dose of Cy, and added CTLA-4 Ig with or without the T cell depleting
agent, anti-Thy1.2. Low dose PT-Cy (50 mg/kg) with Sir and CTLA-4 Ig (2.5mg/kg), referred to as Tri-
drug, induced similar donor chimerism levels compared to high dose PT-Cy. Conversely, mice that
received low dose PT-Cy and Sir rejected their grafts. In addition, donor chimerism did not increase
with Tri-drug and T cell depletion. Compared to low dose PT-Cy and Sir alone, Tri-drug significantly

reduced the frequencies of H2KP-specific IFN-g producing CD4* and CD8"* T cells and NK cells,
diminished the frequencies of B cells and DCs, and increased the frequencies of Tregs. Besides, Tri-
drug treated mice splenocytes showed no proliferation upon restimulation with Balb/c mice stimulators
in an in vitro mixed lymphocyte reaction, suggesting donor unresponsiveness. Our data indicate that
low dose PT-Cy, Sir and CTLA-4 Ig induce stable mixed chimerism, and immune tolerance is mediated
by higher Tregs and lower inflammatory T cells, NK cells and DCs. CTLA-4 Ig may be considered to
reduce graft rejection in patients with SCD who undergo HSCT and receive PT-Cy and sirolimus.
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F219. A Human Ex Vivo Model Of Antibody Mediated Rejection In The Kidney Using
Normothermic Machine Perfusion with HLA & ABO Antibodies

Pankaj Chandak', Benedict Phillips?, Raphael Uwechue?, Olivia Shaw?, Tim Maggs*, Luke
Woodford®, Daniel Veniard®, Ranmith Perera’, Kiran ParmarS, Beverley Hunt?, Danothy Bennett'?,
Nicos Kessaris'", Chris Callaghan'2, Anthony Dorling'3 and Nizam Mamode'2

'Guy's Hospital and King's College London, London, England, United Kingdom, 2King's College
London, London, England, United Kingdom, 3Guy's Hospital and Viipath, London, England, United
Kingdom, 4St Thomas' Hospital, Pankaj, England, United Kingdom, 5St Thoma's Hospital, London,
England, United Kingdom, 8Viapath, London, England, United Kingdom, 7St Thomas' Hospital, London,
England, United Kingdom, 8St Thomas' and King's College London, London, England, United Kingdom,
9King's College London and St Thomas' Hospital, London, England, United Kingdom, "%Interface
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College London, London, England, United Kingdom, '3King's College and London and Guy's Hospital,
London, England, United Kingdom

Background

Currently, no human experimental model of antibody mediated rejection (AMR) exists. Such a model
would be vital to investigate therapeutic interventions in organ transplantation. The aim of our work was
to establish the first human kidney model of AMR using ex-vivo normothermic perfusion (EVNP).

Methods

We developed AMR models using HLA incompatible (HLAi) and ABO antibodies (ABOi) in 10 discarded
human kidneys (including 3 pairs). All kidneys underwent standard pre-experimental EVNP stabilization.
For each experiment, we injected fresh frozen plasma as a source of complement/coagulation factors &
either 600 micrograms of W6/32 anti-class 1 HLA antibody (for HLAi model) or (pre-tested) high blood
group antibody-titre FFP alone (for ABOi model). EVNP renal blood flow (RBFi ml/min/100g), C3
desArg and biopsies were taken. Endpoints included: haemodynamic changes, thrombosis and
complement fixation.

Results

A total of 3 HLAI, 5 controls and 2 ABOi experiments were performed. Between 30-45 minutes post-
antibody injection, all 3 HLAi and 1 high-titre ABQOi kidney showed catastrophic collapse in RBFi
(change ranging from 0 to -122 mi/min/100g and 0 to -93.6 mi/min/100g for HLAi and ABQi kidneys,
respectively) compared to controls. All HLAI kidneys fixed C4d. Histological microvascular thrombi were
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present in one HLAi and one ABOi kidney. There was evidence of complement activation: mean C3
desArg % change from baseline = +115 % HLAI; +199 % controls; +103% ABOi, kidneys.

Conclusion

We have established the first human ex-vivo model of AMR using warm machine perfusion. This model
offers a unique platform for testing localised cytoprotective agents.

F221. Mismatched Family Donor Haematopoietic Stem Cell Transplantation (HSCT) in Primary
Immune Deficiency (PID)-Single Centre Experience.

Rajat Bhattacharyya', Michaela Seng?, Prasad lyer?, K Vijayakumari2, Mei Yoke Chan?®, Bianca
Chan?, Natalie Tan?, Woei Kang Liew2, Ah moy Tan? and Wing Leung?

KK Women's and Children's Hospital, singapore, Singapore, Singapore, 2KK Women's and Children's
Hospital, Singapore, Singapore, N/A, Singapore, 3KK Women's and Children's Hospital, Singapore,
N/A, Singapore

Background-

PID patients receiving HSCT from mismatched family donor (MMFD) are at risk for graft-versus-host
disease (GVHD), graft rejection, and progressive pre-existing infection. We report our recent experience
with these HSCTs.

Methods

HSCTs were performed from January 2018 to August 2019. Retrospective chart review and summary
statistics were conducted for primary diagnosis, conditioning, engraftment kinetics, chimerism, immune
reconstitution, and clinical outcome.

Results

Five children with PID had HSCT from MMFD. Primary diagnosis was X-linked severe combined
immune deficiency due to IL2RG mutation in 2, Hyper IgM syndrome in 1, X-linked chronic
granulomatous disease in 1, and SCID phenotype with ORAI1 mutation in 1. Median age was 2 years
(range 1-19 yrs). Fludarabine based reduced toxicity conditioning was used in all children. Selective T
cell depletion using TCRap and CD45RA depletion was done in 3 children and unmanipulated stem
cells infused in 2. All engrafted with full donor chimerism. Adenovirus reactivation was seen in 2
children and cytomegalovirus in another 2. Three children had pre-existing BCGitis with psedo-
progression in 1 post-transplant. Immune reconstitution at D+90 showed median CD4 count of 162
(range 110-251) and CD8 count of 93 (range 79-1256). Transient grade 3 skin GVHD was noted in 1
child and none had chronic GVHD. All children are alive at median of 8 months (range 5-20 months)
post-transplant without any major complication.

Conclusion-
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Contemporary MMFD transplants showed excellent result with minimal conventional complications in
this small cohort of children with PID.

F265. Unsupervised Analysis of the Alloimmune Response using Single-Cell Mass Cytometry
Sheri Krams', James Harden', Xi Wang?, Carlos Esquivel’ and Olivia Martinez"
'Stanford University - School of Medicine, Stanford, CA, 2Stanford University, Stanford, CA

Alloimmune responses in acute solid organ transplant rejection are complex, involving multiple
interacting cell types. Understanding the phenotype of these leukocytes has been limited by technology
that lack the capacity to resolve high-dimensional interactions. Here, we utilize single-cell mass
cytometry using 44 metal-conjugated antibodies to conduct multi-parametric, high-resolution analysis of
the alloimmune response in early acute rejection. We profiled a well-established murine cardiac
allotransplant model and a novel murine vascularized composite allotransplant (VCA) model across
multiple time-points post-transplantation. In allogeneic transplant recipients, there is marked phenotypic

heterogeneity within the effector CD8* T cell and NK cell populations that expand during acute
rejection. Three distinct T cell and NK cell subsets were identified and characterized as specifically

responding to alloantigen. Contrastingly, the only effector CD4* T cells associated with rejection are

uniquely CD40L*. The myeloid compartment has a significant increase in Ly6C inflammatory
monocytes. Finally, we report a relatively conserved alloimmune profile between heart and VCA

transplants; however, effector CD8" T cells arise earlier (day 3) in VCA. Using CyTOF to deconvolve
and visualize complex systems greatly enhances the capacity to capture both global and subtle
changes across multiple cell types and phenotypic markers. This systems-level approach lays the
foundation for a comprehensive roadmap of the alloimmune response.

F281. T-cell Clonal Dynamics Determined by High Resolution TCR-B Sequencing in Recipients of
Allogeneic Hematopoietic Cell Transplantation

Rachel Gittelman', Zachariah DeFilipp?, Jerome Ritz3, Erik Yusko®, Catherine Sanders?#, Harlan
Robins#, Yi-Bin Chen? and Mark Leick?

7Adaptive Biotechnology, Seattle, WA, 2Massachusetts General Hospital, Boston, MA, 3Dana-Farber
Cancer Institute, Boston, MA, *Adaptive Biotechnologies, Seattle, WA

Delayed reconstitution of the immune system after allogeneic hematopoietic cell transplantation (HCT)
is a long-recognized complication. Specifically, loss of T-cell diversity has been implicated in infectious
complications, graft-versus-host disease (GVHD), and disease relapse. We performed serial high-

resolution next generation sequencing using the immunoSEQ® Assay (Adaptive Biotechnologies,
Seattle, WA) to characterize the TCR locus in 99 HCT recipients in the first 3 months after transplant.
Transplant donor type included unrelated (n=57) and related (n=42) donors. Conditioning regimen
intensity included reduced intensity (n=55) and myeloablative (n=44). We measured T-cell fraction,
clonality, and richness in the donor and at days +15, +30, +50 and +100 post-transplant in the recipient,
and correlated metrics to clinical variables. In agreement with prior studies, we found that although
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absolute T-cell numbers recover relatively quickly after transplant, repertoire diversity remains
diminished. Restricted diversity was associated with conditioning intensity, use of ATG, and donor type.
Increased T-cell clonal expansion at Day +30 compared to the donor sample was associated with the

incidence of acute GVHD (HR=1.11, p=5x109). Even after exclusion of the twelve patients who had
experienced acute GVHD by day +30, the association between acute GVHD and clonal expansion
persisted (HR=1.098, p=0.041), indicating that clonal expansion preceded the development of acute
GVHD. Our results indicate the importance of early post-transplant sampling and highlight T-cell clonal
expansion as a potential novel biomarker for GVHD which warrants further study.

F297. Three-year patient and kidney graft outcomes using Expanded Criteria Donors (ECDs) or
high UKKDRI criteria.

Yaseen Mukadam', Ansab Fazili2, Zakaria Rashid?, Mohamed Hassan? and Kalid Karim?2
'KCL, Leyton, England, United Kingdom, 2KCL, London, England, United Kingdom

We analyzed all adult deceased donor (DD) kidney transplants performed between 2012-2013 over 3
years, comparing outcomes using standard criteria donors (SCD) with ECDs as well as using
UKKDRI.

Of the 257 DD kidneys transplanted, 131(51%) were SCD kidneys and 126(49%) ECD. DGF occurred
in 107 (41.6%) recipients. There was no significant difference between DGF in recipients who received
SCD and ECD kidneys. 37% of SCD kidney recipients experienced DGF, whereas this was the case in
47% of ECD recipients. There was no difference between donor HTN (p=0.488), DM (p=0.533) and
graft outcomes at 3 years. 10.3% SCD and 13.5% of ECD transplants failed after 3 years. Graft survival
was 79.4% in SCD recipients and 78.4% in ECD recipients at 3 years. There was no difference
between graft (p=0.321) and patient survival (p=0.371) between SCD and ECD recipients 3 years.

The median UKKDRI for standard risk kidneys was 1.021 (IQR = 0.256) and 1.593 (IQR = 0.504) for
high risk kidneys. Kaplan Meier analysis showed no difference between high risk and standard risk
kidneys in terms of patient (log rank p=0.483) and graft survival (log rank p=0.776). There was no
significant difference between the occurrence of DGF in standard and high-risk kidneys (p=0.455).

There was no significant difference between patient and graft survival 3 years post transplantation in
standard and high-risk kidney recipients using UKKDRI. 3-year graft and patient survival was not
significantly different between SCD and ECD kidney recipients. This can aid consenting of patients
receiving ECD/high risk kidneys.

F433. Impact of neutrophil extracellular traps (NETs) in primary graft dysfunction following
human lung transplantation

Steven Bonneau', Caroline Landry?, Stéphanie Bégin3, Damien Adam?®, Ariane Dasilva®, Elcha
Charles*, Benjamin Dumont?, Paul-Eduard Neagoe?, Ahmed Menaouar?, Emmanuelle Brochiero?,
Louis-Mathieu Stevens?, Basil Nasir2, Pasquale Ferraro?, Nicolas Noiseux? and Martin Sirois®
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“Montreal Heart Institute (MHI), Montreal, PQ, Canada, *Montreal Heart Institute, Montreal, PQ,
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Background/Purpose: Primary graft dysfunction (PGD), the major complication associated with lung
transplantation within the peri-operative period, is characterized by prominent graft vascular resistance
and tissue edema within 72hrs. Among recipients, 15% of them develop the most severe form of PGD
(Grade 3; PGD3), leading to 50% of mortality. Recent animal studies suggest that neutrophils can
contribute to the inflammatory process through the release of neutrophil extracellular traps (NETS).
NETSs are composed of DNA filaments decorated with granular proteins, which can contribute to
vascular occlusion associated with PGD. Therefore, our main objective is to correlate NETosis markers
with recipient clinical outcomes.

Methods: Clinical data and blood samples were collected from donors and recipients (n=32) pre-, intra-
and post-operatively (up to 72hrs). Inflammatory biomarkers inducing NETs’ synthesis (CRP, IL-6, IL-8)
and specific biomarkers of NETs (myeloperoxidase [MPO], MPO-DNA complexes) were quantified by
ELISA. When available, histology and immunochemistry techniques were used on donor lung samples
collected before transplantation to evaluate the presence of activated neutrophils and NETs.

Results: In lungs from which PGD3 developed within recipients, there is a marked increase of vascular
occlusion composed of activated neutrophils and NETs before transplantation. Also, in donors and
recipients pre- and intra-operatively, circulating levels of inflammatory (CRP, IL-6, IL-8) and NETosis
markers (MPO, MPO-DNA) were up to 4-fold higher in the PGD3 recipients, compared to non-PGD3.

Conclusion: Elevation of these NETosis biomarkers might serve to elaborate an algorithm that would
help to better delineate the recipients at risk of developing severe PGD.

TH21. Imatinib controls antibody mediated kidney rejection: Case Report
Kimberly Muczynski', Iris Decastro?, Paul Warner3 and Ram Akilesh?

"University of Washington, Renton, WA, 2Univerity of Washington, Seattle, WA, 3Bloodworks
Northwest, HLA Laboratory, Seattle, WA, 4University of Washington, Seattle, WA

Three years after deceased donor kidney transplant a 40yo AA male developed acute cellular rejection
when unable to obtain immunosuppressants. Creatinine increased from 1.2 to 1.7; donor specific
antibodies (DSAs) became mildly elevated (data below). Simultaneously the patient was diagnosed
with chronic myelogenous leukemia (CML). Patient’'s immunosuppressants were restarted for rejection
and imatinib was initiated for CML. Four months later creatinine returned to baseline and white count
normalized. However, DSAs increased and in vitro cytotoxicity assay indicated patient's serum lysed
donor cells. A second kidney biopsy showed diffuse C4d staining but no inflammation. Low dose IVIG
monthly is given to reduce DSA but DR53 titre remains high. Over one year later, creatinine remains at
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baseline with positive DSAs. Imatinib has been well tolerated with tacrolimus, mycophenolate and
prednisone. The major side effect has been renal magnesium wasting.

Donor specific antibodies levels and clinical history:

Date Creatinine Wbc DR04 DR53 DQO7 Event/Medications

2017 1.2 6000 0 0 0

Oct 2018 1.7 200,000 1000 2100 4000  Bx1:Mild ACR. Imatinib, FK, MMF,
pred

Dec 2018 1.2 3100

Feb 2019 1.2 3850 0 24,700 12,800  Bx 2: C4d+, no inflammation.

Imatinib, FK, MMF, pred
Dec 2019 1.2 6500 0 24,400 0

Conclusions: We hypothesize that imatinib, via its tyrosine kinase inhibitor activities, is controlling
rejection, possibly by action on lymphocyte associated kinase. The concept of inhibiting antibody-
initiated immunity by suppressing cellular response warrants further thought about DSA mechanisms of
injury. Imatinib may have a role in antibody-mediated rejection refractory to other therapies.

TH35. Multi-biomarker Integration Enables a Powerful Classification of Long-term Survivors with
Normal Allograft Function after Lung Transplantation

Alberto Mendoza-Valderrey', Susana Gémez-Ollés2, Ricardo Gonzalo3, Alex Sanchez-Pla®, Maria P.
Hernandez-Fuentes*, Roser Escobar’, Cristina Berastegui', Berta Saez', Amparo Solé, Felipe
Zurbano®, Rosalia Laporta’, Javier Redel® and Antonio Roman?

"Lung Transplant Unit, Hospital Universitario Vall d’Hebron. Medicine Department, Universidad

Auténoma de Barcelona, Barcelona, Catalonia, Spain, 2Lung Transplant Unit, Hospital Universitario Vall
d’Hebron. Medicine Department, Universidad Autonoma de Barcelona. CIBER Enfermedades

Respiratorias (Ciberes). Instituto de Salud Carlos Ill, Barcelona, Catalonia, Spain, 3Statistics and
Bioinformatics Unit (UEB), Vall d’Hebron Research Institute (VHIR). Universidad Autonoma de

Barcelona, Barcelona, Catalonia, Spain, “Medical Research Council Centre for Transplantation, King’s
College London, London, England, United Kingdom, °Cystic Fibrosis and Lung Transplant Unit,
Hospital Universitario La Fe, Valencia, Comunidad Valenciana, Spain, SPulmonology Unit, Hospital
Universitario Marqués de Valdecilla, Santander, Cantabria, Spain, "Pulmonology Unit, Hospital

Universitario Puerta de Hierro, Madrid, Madrid, Spain, 8Lung Transplant Unit, Hospital Universitario
Reina Sofia, Cérdoba, Andalucia, Spain
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Background: TOLUNG project focuses on discovering biomarkers at clinical, transcriptomic, and
immunologic levels in order to characterize long-term survivors with good allograft function after 10
years (LTS) from lung transplantation (LT) with reference to chronic lung allograft dysfunction patients
(CLAD). Previously, mRNA and miRNA classifiers were built and allowed a correct classification of LTS
patients. Therefore, the objective of the whole TOLUNG project was to assess whether multi-biomarker
integration further increases the accuracy of the discrimination of LTS patients from CLAD patients.

Methods: The most relevant features from 4 independent data-blocks (clinical variables, leukocyte
subpopulations, mMRNA and miRNA) collected simultaneously from 59 bilateral lung transplant recipients
(30 LTS, 29 CLAD) were integrated by the DIABLO method. The 4 most relevant clinical variables and
the 8 leukocyte subsets which significantly differed between LTS and CLAD groups were used.
Furthermore, 21 mRNAs and 4 mature miRNAs were selected from previous individual classifiers built
by machine learning (ML) methodology from microarray data which, in turn, were validated by RT-
qPCR.

Results: Multi-biomarker integration significantly improved the accuracy of LT patient classification
compared with both previous individual mMRNA and miRNA ML classifiers, yielding an Area Under the
Curve of 0.86 (IC 95% 0.69-1.0).

Conclusion: Integration of 4 biomarker-data blocks enabled 80% correct classification of LT patients.
These results can serve to facilitate unsupervised patient classification and after a validation phase,
may have utility as a medical tool for safe immunosuppression minimization in LT population.

TH53. Alpha-beta T-cell/CD19 B-cell depleted haploidentical stem cell transplantation: a new
platform for curing rare and complex genetic disorders

Alice Bertaina', Rosa Bacchetta?, David Lewis', Paul Grimm?, Ami Shah', Agnieszka Czeckowicz',
Rajni Agarwal-Hashmi', Sandeep Soni', Kenneth Weinberg', Premanjali Lahiri', Neehar Bathia',
Matthew Porteus3, Robertson Parkman' and Maria Grazia Roncarolo?

'Stanford, Stanford, CA, 2Division of Stem Cell Transplantation and Regenerative Medicine,
Department of Pediatrics, Stanford University School of Medicine, Stanford, CA, 3Stanford University,

Stanford, CA, *Division of Stem Cell Transplantation and Regenerative Medicine, Department of
Pediatrics and Institute of Stem Cell Biology and Regenerative Medicine, Stanford University School of
Medicine, Stanford, CA

Allogeneic hematopoietic stem cell transplantation (HSCT) from an HLA-matched donor has been
extensively used to treat patients with genetic disorders. However, about 40% of these patients need
alternative donors. HLA-haploidentical HSCT after af T-cell/CD19 B-cell depletion (ap haplo-HSCT)
has been shown to be effective in curing up to 90% of children with a variety of non-malignant
disorders. However, a scarcity of data are available for patients with rare and complex genetic
diseases, including Tregopathies, an emerging new class of primary immunodeficiencies.

Between 05/2018 and 08/2019, five patients with complex monogenic disorders were referred to Lucile
Packard Children’s for HSCT including: a 23-year-old with Fanconi Anemia, two with Immune
dysregulation-polyendocrinopathy-enteropathy, X-linked (IPEX), and two with Schimke-lmmuno-
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Osseous Dysplasia (SIOD). Remarkably, all these patients were previously considered not eligible for a
HSCT, and one of the IPEX patients was in palliative care. At a median follow-up of 270 days (range
39-550), all patients are alive and disease-free. Five months after af haplo-HSCT and with 100% of the
circulating T cells being donor derived, the first SIOD patient received a living kidney transplant from the
stem cell donor (mother) using minimal immunosuppression with tacrolimus and steroid. Four weeks
after the kidney transplant all immunosuppression was stopped, and the patient remains off
immunosuppression 22 weeks post-kidney transplantation. Our data provide a strong rationale for
expanding the use of af haplo-HSCT to diseases not previously candidate for allogeneic HSCT, to
patients in very poor clinical condition and to patients requiring both HSCT and solid organ transplant.

TH104. HLA Matching (HM) Score in Renal Transplantation
Gopal Muthu
Tata Main Hospital, Jamshedpur, Jharkhand, India

Introduction: The conventional HLA matching method with MM score introduces a big challenge of
uncertainties in identifying the matching antigens and the loci. A mathematical method has been
developed to quantify the degree of HLA matching that can be used in the comparison of any number of
loci. This method can be applied directly with both low resolution and high resolution HLA data.

Materials and Method: A numerical method analogous to the positional number system has been
developed to quantify the degree of HLA match between the recipient and the donor. Two terms,
namely Antigen/Allele Matching Score (AMS) and HLA Matching Score (HM score) have been
introduced and defined. AMS has been defined as the sum of locus weighted score assigned to each
antigen match when comparing the HLA of the recipient and donor with a matching hierarchy of DR >B
>A. HLA Matching Score is defined as the ratio between the AMS obtained and the maximum possible
value of AMS.

Result: There are 27 and 216 discrete HM scores observed between 0 and 1 in the serologic and allelic
HLA data comparisons respectively. Donor with the highest HM score is the best match.

Conclusion: HLA matching score is quantitative, with no overlap of scores, and is ideal in computerized
donor selection method (KAS of UNOS/OPTN). Graft survival study done with HM score generates
single curve for every HLA matching combination. This method overcomes all the problems that are
found in the conventional MM scoring method.

TH105. Graft Survival Studies with HLA Matching Score
Gopal Muthu
Tata Main Hospital, Jamshedpur, Jharkhand, India

Introduction: All the Graft Survival studies are done with MM scores introduce challenges in the
analysis, that are done by comparing the mismatched in HLA- DR, B and A antigens. Graft Survival
Studies done with Mismatch scores have many inherent concerns. Most important being the overlap of
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the MM scores, with the inability to represent very matching situation even in the three loci comparison.
Degree of overlap increases many folds when matches in more number of loci are performed with the
MM scores. Therefore the outcome for every single matching situation remains unclear with MM
scores.

Material and Method: This Graft survival studies has been done with a quantitative score named as
HLA Matching HM (HM) score that is unique for every single HLA matching combination. A survival
study done with MisMatch (MM) using from other another published study has been used in this study.
All the possible Kaplan- Meier curves with HM score are generated

Result: There are 27 different survival curves generated between zero and 100 percent of HLA
matching score in Renal Transplantation. There are 1,3,6,7,6,3 and 1 number of survival curves are
seen for the 0,1,2,3,4,5 and 6 MM scores respectively. It is also possible to do the survival studies in
comparing matches in DP, DQ loci.

Conclusion: Graft survival studies are possible for every single HLA matching situation using the HLA
Matching Score. Survival studies done with HLA Matching scores could provide more valuable
information regarding the significance of antigen matches in various loci.

TH306. Critical roles of TIGIT+ human equivalent of B10 Bregs in immune regulation

Md Mahmudul Hasan', Yuanyuan Wang?, Uthra Blaji2, Jinghua Gu?, Verah Nyarige3, LuAnn
Thompson-Snipes?2, Goran Klintmalm?, Jacqueline O'Leary?, Junwen Wang?, HyeMee Joo® and
SangKon Oh®

'Department of Immunology, Mayo Clinic Arizona, Tempe, AZ, 2Baylor Scott and White Research
Institute, Dallas, TX, 3Department of Health Sciences Research, Mayo Clinic Arizona, Scottsdale, AZ,
4Annette C. and Harold C. Simmons Transplant Institute, Baylor University Medical Center, Dallas, TX,
SDepartment of Immunology, Mayo Clinic Arizona, Scottsdale, AZ

Regulatory B cells (Bregs) play an important role in immune suppression. However, phenotypic and

functional characteristics of human Bregs remain elusive. Here, we report that surface TIGIT* human
Bregs play critical roles in immune regulation. Using data from B cell surface array and RNA-seq, we

identified two major TIGIT* human Breg subsets, CD24"CD27*CD39"IgD*IgMNCD1¢" marginal zone
(MZ)-like Bregs and CD24"CD27*CD39*IgD"IgM*CD1c* memory Bregs, that are originated from

CD24NCD27* human equivalent of B10 cells. Similar to immature transitional B cells (TBs), they were
able to suppress T cell responses via the action of IL-10 and surface PD-L1. However, they were also
highly capable of suppressing T cell responses by expressing surface TIGIT and granzyme B as well as

TGFb1. In addition, we also demonstrated that TIGIT* Bregs can control immune responses by altering
dendritic cell functions. We further found that liver allograft recipients with donor-specific alloantibody

(DSA) had lower frequency of TIGIT* Bregs than those without DSA. Moreover, the frequency of TIGIT*
Bregs correlated with that of CD25*CD127'° Tregs, while it inversely correlated with the frequency of
follicular helper T cells. We thus concluded that TIGIT* Bregs play essential roles in immune regulation.
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TH313. Single Cell Inmune Profiling in Human Intestinal Allografts Reveals Heterogeneity and
Alloreactivity of Recipient Resident Memory T cells in Association with Graft Outcomes

Jianing Fu', Zicheng Wang', Mercedes Martinez', Kristjana Frangaj', Rebecca Jones', Xinzheng
Guo', Aleksandar Obradovic!, Wenji Ma', Kortney Rogers', Tomoaki Kato!, Yufeng Shen! and Megan
Sykes?

'Columbia University, New York, NY, 2Columbia University Medical Center, New York, NY

Host-versus-graft (HvG) T cell clones (defined by high throughput sequencing of alloreactive clones
from pre-transplant mixed lymphocyte reactions) are enriched in the graft mucosa during early rejection
after human intestinal transplantation and persist despite rejection resolution. We integrated clonotype,
alloreactivity and gene expression profiles of allograft recipient T cells at the single cell level to assess
the functional phenotype of alloreactive T cells in association with graft outcomes.

Recipient T cells sorted from graft mucosa of three quiescent and one chronically rejecting allografts
and a deceased donor intestine shared four populations: multifunctional (IL17A*, IL22*, TNF*) resident
memory T cells (TRMs) (CD69*, ITGAE*, CXCR6*, PRDM1*) that were enriched for HvG clones;
nonTRMs (CCR7*, KLF2*); cytotoxic CD8 and yd TRMs (GZMA*, GNLY*); and regulatory T cells.

Cytotoxic (GZMB*, PRF17) effector T cells (Teff) that were enriched for CD8 HvG clones were identified
only in the graft with chronic rejection. T follicular helper (Tth) cells lacking a TRM signature that were
enriched for CD4 HvG clones were identified in one quiescent graft with mucosal lymphoid follicles.
Partial tolerance of circulating recipient T cells to donor antigens developed post-transplant. Tolerance
of circulating pre-existing HvG clones and a paucity of de novo HvG clones in quiescent allografts
suggest a tolerogenic effect of the graft.

We have demonstrated heterogeneous contributions of pre-existing HvG-reactive T cells to TRM and
Tth compartments in quiescent allograft recipients and evidence for donor-specific tolerance. Chronic
rejection is associated with a cytotoxic Teff phenotype that were enriched for CD8 HvG clones.

TH334. Hedgehog Signaling Selectively Assembles NLRP3 Inflammasomes in ZFYVE21hi T
Peripheral Helper Cells During Ischemia Reperfusion Injury

Bo Jiang, Lufang Liu2, Caodi Fang?, Chien Lin Soh3, Thomas Manes', Whitney Fu?, Peter Yoo,
George Tellides', Jordan Pober® and Dan Jane-wit®

TYale University School of Medicine, New Haven, CT, 2YALE UNIVERSITY SCHOOL OF MEDICINE,
New Haven, CT, 3Trinity Hall, University of Cambridge, Cambridge, England, United Kingdom,
4University of Michigan School of Medicine, Ann Arbor, MI, ®Yale School of Medicine, New Haven, CT,
6Yale University School of Medicine, BRANFORD, CT
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De novo donor specific antibody (dnDSA) are anti-MHC alloantibodies that bind to endothelial cells
(ECs) of solid organ allografts to promote ischemic complications and late allograft loss. Ischemia
reperfusion injury (IRI) is a pathological process that predisposes to the development of dnDSA, but
underlying mechanism(s) are unknown. We identified a cell population expressing ZFYVE21, a novel
Rabb5 effector, as a mediator of IRI-induced dnDSA. ECs subjected to IRI become Hedgehog ligand-
producing cells in a complement-dependent manner in vitro and in vivo. EC-derived Hedgehog ligands
induced ZFYVE21 in CD4+CD45R0O+PD-1hiCCR2+CXCR5- T cells, a cell population displaying a cell
surface marker, transcriptional, and effector phenotype compatible with recently described T peripheral
helper (TPH) cells. In these cells, ZFYVE21 elicited Akt-dependent assembly of an NRLP3
inflammasome to elicit IL-18-mediated expansion of an IL-18R1+ subset of this cell population to
promote dnDSA. In a humanized mouse model, we used pharmacologic and genetic approaches to
support a role for Hedgehog-induced inflammasomes and ZFYVE21 in promoting dnDSA-related
vasculopathy. Patients with delayed graft function (DGF), a clinical manifestation of IRI, showed
Hedgehog ligand production in complement-bound ECs, and demonstrated higher levels of ZFYVE21
and cleaved caspase-1 relative to controls. Sera from DGF patients containing high levels of Hedgehog
ligands moreover potentiated ZFYVE21, IL-18, and TPH cell activation, and these effects were reversed
with vismodegib, an FDA-approved Hedgehog signal antagonist. Hedgehog ligands released by

endothelial cells following IRI expand alloimmune ZFYVE21" T peripheral helper cells to promote
dnDSA and its related vascular pathologies.

TH341. Immune Mechanisms of Disparate Liver Transplant Outcomes in Female Hispanics with
Nonalcoholic Steatohepatitis

Rebecca Sosa', Allyson Terry', Fady Kaldas?, Bita Naini2, Takahiro Ito?, Jessica Nevarez-Mejia?,
Victoria Groysberg?, Stephanie Younan?, Maura Rossetti2, Ronald Busuttil?, David Gjertson?, Jerzy
Kupiec-Weglinski2 and Elaine Reed

"University of California, Los Angeles, Los Angeles, CA, 2UCLA, Los Angeles, CA

Obesity and metabolic syndrome have become an epidemic with Hispanics bearing a disproportionate
burden. Non-alcoholic steatohepatitis (NASH) is a severe immune-mediated stage of non-alcoholic fatty
liver disease, the most common liver pathology associated with obesity/metabolic syndrome, and can
progress to end-stage liver disease requiring orthotopic liver transplant (OLT) for survival. This study
investigates underlying immune mechanisms of disparity experienced by Hispanics undergoing OLT for
NASH. We enrolled 128 OLT recipients in our IRB-approved study, 25 of which presented with NASH
as the primary etiology for OLT (20%). We investigated evolving patient immune status via longitudinal
HLA single-antigen bead testing, histopathology, 38-plex cytokines, and immune cell phenotypes via
flow cytometry/ELISA. 6/9 IRI+ patients with NASH were self-reported Hispanic (67%), and all 6 (100%)
were pre-sensitized to HLA antigens. Remarkably, 84% of NASH patients had significant
macrovesicular steatosis deposited into donor hepatocytes, and 52% had hepatocellular ballooning by 2
hrs post-reperfusion, which included 100% of females despite the overall cohort being predominantly
male. Blood from NASH patients produced a pro-inflammatory, pro-apoptotic macrophage phenotype
with reduced CD14/CD68/CD66a/TIM-3 and increased CD16/HLA-DR along with significantly elevated
circulating levels of IL-17A/IP-10/MCP-1. Female Hispanic NASH patients required more for-cause
biopsies and had worse outcomes, including ACR/AMR/Death. Taken together, female Hispanics with
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NASH in our OLT cohort disproportionately suffered from immune-mediated OLT complications leading
to worsened outcomes within the first year post-transplant. As such, reduction of IRl and other
immunological risk factors should be considered in Hispanics with NASH requiring OLT, particularly
females.

TH346. Impact of hematopoietic stem and progenitor cell (HSPC) composition on
lymphohematopoietic recovery after ap-T-cell/CD19 B-cell depleted haploidentical
transplantation.

Beruh Dejene’, Giulia Barbarito', David Shyr?, Gopin Saini®, Linda Opizzi!, Rachana Patil*, Sruthi
Mantri', Hye-Sook Kwon®, Matthew Porteus®, Kenneth Weinberg” and Alice Bertaina’

TStanford School of Medicine, Stanford, CA, 2Stanford School of Medicine, Palo Alto, CA, 3SCGT-CTO,
Stanford University, Palo Alto, CA, 4Stanford University Dept. of Pediatrics, Stanford, CA, ®Stanford
University Medical Center, Stanford, CA, 8Stanford University, Stanford, CA, ”Stanford, Stanford, CA

Previously identified factors that influence hematopoietic recovery have focused on the enumeration of

bulk CD34* and of mature effector cells, such as aB/yd T and NK cells. Information about HSPC graft
composition and its relationship with clinical outcomes are lacking. We hypothesized that variations in
HSPC subpopulations, frequency and number may contribute to differences in lymphohematopoietic
recovery and, therefore, clinical outcome.

Our cohort includes six af T-cell/CD19 B-cell depleted haploidentical (aBhaplo)-HSCT recipients: 3
patients with robust hematopoietic recovery (Group 1), and 3 patients who experienced mild cytopenia
after Day 60 (Group 2). All patients were transplanted for acute leukemia and had received a
myeloablative TBl-based conditioning regimen.We correlated the HSPC composition of the graft infused
at Day 0 and of the bone marrow (BM) evaluated at Days 30, 60, and 90 after ahaplo-HSCT, with the
peripheral blood (PB) immune recovery at the same time points.

Our preliminary data indicate that even using a consistent method of graft manipulation, HSPC graft
composition is heterogeneous. We found a significative correlation between the GMP and CMP
subpopulations in BM and PB myeloid counts, while none or a weak correlation existed between the
CLP and HSC subpopulations with lymphoid and hematopoietic counts- with the exception of platelets
and yd T-cells in Group 1. The evaluation of a larger number of patients with longer follow up after
HSCT is required. Such analyses will be instrumental not only for prediction of clinical outcome, but also
for optimization of novel graft engineering strategies.

TH347. Newborn T Cells and Their Progenitors Represent a Unique State Along a Progressive
Transition from Fetal to Adult Inmunity

Daniel Bunis', Yelena Bronevetsky?, Elisabeth Krow-Lucal', Nirav Bhakta', Charles Kim', Srilaxmi
Nerella', Norman Jones', Ventura Mendoza', Yvonne Bryson?, James Gern*, Rachel Rutishauser’,
Jimmie Ye®, Marina Sirota®, Joseph McCune' and Trevor Burt/

"University of California, San Francisco, San Francisco, CA, 2University of California, San Francisco,
Berkeley, CA, 3University of California, Los Angeles, Los Angeles, CA, “University of Wisconsin School
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of Medicine and Public Health, Madison, Wi, °The University of California, San Francisco, San
Francisco, CA, SUCSF, San Francisco, CA, "Duke University School of Medicine, Durham, NC

Whereas the human fetal immune system is poised to generate immune tolerance and suppress
inflammation in utero, an adult-like immune system must emerge to orchestrate anti-pathogen immune
responses in post-natal life. It has been posited that cells of the adult immune system arise as a
discrete ontological wave, or layer, of hematopoietic stem-progenitor cells (HSPCs) and their progeny,
but evidence supporting this model in humans has been inconclusive. We combined bulk and single-cell
transcriptional profiling of naive T cells, classical monocytes, and HSPCs from fetal, perinatal, and adult
developmental stages with novel bioinformatics and machine learning techniques to demonstrate that
the fetal-to-adult transition occurs progressively along a continuum of maturity — with a substantial
degree of interindividual variation in transition progress by the time of birth — rather than via a transition
between discrete waves. We then investigated both shared and unique pathways that differentiate
umbilical cord blood (UCB) naive T cells from their fetal and adult counterparts. While immune
activation pathways were upregulated in adult with respect to both fetal and UCB naive T cells, Wnt and
Notch signaling pathways, which play known roles in T cell differentiation, were among those enriched
within UCB naive T cells with respect to adult naive T cells. These findings have important implications
in the design of strategies for vaccination and prophylaxis against infection in the newborn, as well as
for umbilical cord blood transplant.

TH349. Contribution of Disulfide-HMGB1 Released During Ischemia-Reperfusion Injury to the
Development of Alloimmunity Following Liver Transplantation

Allyson Terry!, Rebecca Sosa', Maura Rossetti?, Jessica Nevarez-Mejia2, Bita Naini2, Fady Kaldas?,
Victoria Groysberg?, Stephanie Younan?, Ronald Busuttil2, David Gjertson?, Jerzy Kupiec-Weglinski2
and Elaine Reed"

"University of California, Los Angeles, Los Angeles, CA, 2UCLA, Los Angeles, CA

Ischemia-reperfusion injury (IRI) during liver transplantation (LT) is a pro-inflammatory response linked
to increased post-LT alloimmunity, potentially through post-LT innate-adaptive cross-talk. We previously
showed that post-reperfusion portal vein blood (LF) from IRI+ LT patients activates TLR4 and induces
pro-inflammatory macrophages and that disulfide HMBG1 (diS-HMGB1), whose receptors include
TLR4, is increased in IRI+ patients. This study aimed to determine the contribution of diS-HMGB1-TLR4
signaling to the IRI+ polarized macrophage phenotype. Third-party monocytes were exposed to diS-
HMGB1 or LPS with or without TAK-242, a TLR4 inhibitor, for 5 days. CD66a, CD86, HLA-DR, PD-L1,
and TIM-3 surface expression was analyzed by flow cytometry and compared to phenotypes induced by
LF from LT patients. diS-HMGB1 mirrored the IRI+ LF macrophage phenotype in 4/5 markers (high
HLA-DR, CD86; low PD-L1, CD66a). diS-HMGB1 trended with LPS for 1/5 markers (CD66a). High TIM-
3 induced by diS-HMGB1 mirrored TIM-3 expression induced by IRI- LF. TAK-242 had a dose-
dependent effect on 4/5 markers for the LPS phenotype but only 1/5 markers for the diS-HMGB 1
phenotype. Together, decreased PD-L1 and CD66a and increased HLA-DR and CD86 induced by both
diS-HMGB1 and IRI+ LF suggests that 1) diS-HMGB1 contributes to the post-LT immune response in
IRI+ patients, 2) these macrophages have increased antigen presentation and decreased T cell
inhibition capabilities, and 3) the observed diS-HMGB1 phenotype is not completely dependent on
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TLR4. This study reveals how diS-HMGB1 released during IRI can increase antigen presentation and
adaptive immune activation, providing a potential link between IRI and post-LT alloimmunity in IRI+
patients.

Systems Immunoloqy

F151. Mass Cytometry (CyTOF) and Immune Profiling to study rare immune diseases.

Shruti Marwaha', Jason Hom?, Shanthi Kappagoda®, Michaela Liedtke3, Tyler Johnson3, Beth Martin?,
Yael Gernez?, Jacinda Sampson?®, Euan Ashley3 and Matthew Wheeler!

'Stanford University, Palo Alto, CA, 2Stanford University, PALO ALTO, CA, 3Stanford University, palo
alto, CA

Recently, exome/genome sequencing and transcriptomics have helped solve many diagnostic
odysseys. However, cellular and molecular details remain uncharacterized for many rare and
undiagnosed immunological diseases that are often non-Mendelian. We used immune-phenotyping
CyTOF to detect outlier cell populations in undiagnosed patients with immunological (n=15) and non-
immunological (n=9) phenotypes. In a small subset of these patients, we looked at phospho-signaling in
disease samples, collected at different time points. We also assessed 62 circulating cytokines in serum
from 30 undiagnosed patients. Using a patient with Schnitzler's syndrome as an example of rare
immune-mediated disease, we summarize findings from each assay. We observed increase in CXCL10
(average z-score: 2.5) and CCL2 (average z-score: 2.71) in disease samples at four different time
points. Comparing the patient's PBMC samples from three different time points to a healthy, age- and
sex-matched control, we found decreases in B cells (Naive and Memory B), CD4 T cells (Effector CD4,
Effector Memory CD4) and CD8 T cells (Effector CD8, Effector Memory CD8, Central Memory CD8).
Four cell types (Central Memory CD8 T, Central Memory CD4 T, Effector Memory CD4 T and Non-
classical Monocytes) from this patient consistently showed higher Stat3 phosphorylation on stimulus
with IL6 and six cell types (Effector Memory CD8 T, Classical NK, Alternate NK, Classical Monocytes,
Non-classical Monocytes and Myeloid Dendritic Cells) had higher Akt response on stimulation with PMA
as compared to minor or no response in healthy cells. We will further discuss the immune-phenotyping
results from other patients that had outlier cellular profiles.

F250. Systematic study of T-cell receptor repertoire profiling reveals large methodological
biases: lessons from a multicenter study

Pierre Barennes', Valentin Quiniou?, Mikhail Shugay3, Evgeniy Egorov*, Alexey Davydov#, Dmitriy
Chudakov®, Imran Uddin®, Mazlina Ismail®, Theres Oakes®, Benny Chain®, Anne Eugster’, Karl
Kashofer®, Peter Rainer®, Samuel Darko®, Amy Ransier?, Daniel Douek®, David Klatzmann? and
Encarnita Mariotti-Ferrandiz'°

1Sorbonne-universite, Paris, lle-de-France, France, 2Sorbonne Université & AP-HP Pitié-Salpétriére
Hospital, Paris, lle-de-France, France, 3Skoltech, Mariotti, Moskva, Russia, *Skoltech, Moscow,

258



Moskva, Russia, °Skoltechv, Moscow, Moskva, Russia, 6Universiz‘y College London, London, England,
United Kingdom, " Technische Universitat Dresden, Dresden, Sachsen, Germany, SMedical University

of Graz, Graz, Steiermark, Austria, "National Institutes of Health, Bethesda, MD, 1%Sorbonne
Universite, Paris, lle-de-France, France

Accurate profiling of T-cell receptor (TCR) repertoires is key to monitoring adaptive immunity. We
systematically compared TCR sequences obtained with 9 methods applied to aliquots of the same T-
cell sample. We observed marked differences in accuracy and intra- and inter- method reproducibility
for alpha (TRA) and beta (TRB) TCR chains. Most methods showed lower ability to capture TRA than
TRB diversity. Low RNA input generated non-representative repertoires. Results from 5’RACE-PCR
methods were consistent among themselves, while differing from the RNA-based multiplex-PCR
results. gDNA-based multiplex-PCR methods also differed from each other. Using an in silico meta-
repertoire generated from 108 replicates, we found that one gDNA-based method and two non-UMI
RNA-based methods were more sensitive than UMI methods in detecting rare clonotypes, despite the
better clonotype quantification accuracy of the latter. This study delineates the advantages and
limitations of different TCR sequencing methods, which should help the study, diagnosis and treatment
of human diseases.

F253. Cell type classification and discovery across diseases, technologies, and tissues enables
standardized single-cell readouts in the clinic

Virginia Savova', Mathew Chamberlain?, Richa Hanamsagar?, Frank Nestle? and Emanuele de
Rinaldis?

'Sanofi, brookline, MA, 2Sanofi, Cambridge, MA

Successful targeting of pathogenic pathways in autoimmune diseases requires a detailed
understanding of the underlying cellular and molecular phenotypes. This is why single-cell
transcriptomic approaches are increasingly making their way into the clinical science. However, as of
yet, there is no standardized analytical infrastructure available to efficiently channel these cutting-edge
developments into a rational, data-driven and effective way to identify novel targets and biomarkers
within a drug development research setting.

We filled this gap by developing a robust, efficient and scalable Al-driven algorithm which a)
distinguishes immune cells from non-immune cells in peripheral tissues b) accurately and consistently
maps single-cell identities to a detailed hierarchy of known immunophenotypes; and c) identifies
potential novel cell types. Importantly, the algorithm has the capacity to learn from experience, both by
incorporating vetted novel cell types and by refining the representations of existing phenotypes as it
encounters them in different contexts.

The algorithm allows for a standardized and scalable analytic workflow which can be adapted to the
clinical setting. The resulting annotation enables a number of automatable downstream analyses such
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as cell-type abundance estimates; differential abundance analysis across patient and control groups;
cell-type specific differential gene expression analyses and cross-dataset comparisons; It also enables
cross-modal data integration, by facilitating the conversion of single-cell data into pseudobulk profiles
that can be incorporated into genomic databases. Overall, this versatile approach converts single-cell
data into and an objective readout which can be used for the systematic identification of cellular targets
and biomarkers.

F254. Dissecting the role of mononuclear phagocytes in Lupus Nephritis with a systems biology
toolkit

Virginia Savova', Vladimir Litvak?, Richa Hanamsagar?, David Habiel?, angelique Biancotto?, Frank
Nestle?, lih-ling lin2, Emanuele de Rinaldis? and Jing Li2

'Sanofi, brookline, MA, 2Sanofi, Cambridge, MA

The contribution of monocytes and macrophages (MMs) to lupus nephritis (LN) is an emerging area of
scientific and clinical interest. Our recent analysis of single-cell data generated within the Accelerated
Medicine Partnership reveals the presence of classical (CD14hCD16l1) and non-classical (CD14ICD16h)
MMs in the kidneys of both LN patients and healthy kidney donors. The non-classical phenotype is
proportionally enriched in LN patients, motivating a deeper characterization of its functional
characteristics, and its relationship to peripheral blood monocytes which CD14+CD16-, CD14-CD16+,
CD14+CD16+ phenotype.

We present an in-depth characterization of the transcriptional phenotypes of the observed kidney MMs,
focusing on differences in their antibody clearance, nucleic acid sensing, interferon signaling properties.
We develop an approach linking these to transcriptional and cytokine profiles of MM phenotypes
derived from blood of healthy volunteers and SLE patients, both before and after performing disease-
relevant perturbations.

Further, we focus on putative differential migratory mechanisms by interrogating single-cell data to link
kidney chemokine production to chemokine receptor expression observed on the two types of MMs
observed. Finally, we present initial results from assays performed in an organ-on-a-chip disease model
consisting of polarized, perfused human renal proximal tubules in co-culture with endothelial tubules.
The assays allow us to characterize the cytokine production on the proximal tubule side under disease
relevant perturbations, as well as the migratory properties of different MM subtypes in a high-throughput
way. In summary, our work contributes to the overall understanding of MM involvement in lupus
nephritis.

F257. Mapping targets to diseases — a protein network based approach for target efficacy
assessment and disease identification

Heming Xing, Zhou Du, Emanuele de Rinaldis and Karen Zhou
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It has been reported that 54% of the phase 3 clinical trials with novel therapeutics fail due to insufficient
efficacy. To improve drug efficacy, having the right target for the right disease is the key. Signaling
pathways or molecular networks are often used to illustrate the underlying mechanism of how a target
relates to a disease phenotype. To better understand the molecules involved in target function and
phenotypes associated with these molecules, we developed a novel algorithm, ANDIE, to construct the
target molecular network and establish connection to disease phenotypes. This in silico tool can
systematically map targets to diseases based on integrated information of protein interaction network
and human disease phenotype data. Specifically, STRINGdb was used as inputs to construct the target
molecular network and human GWAS catalog data was used as human disease phenotype annotation.
The performance of ANDIE was assessed using a reference set containing targets with FDA approved
indications and a sensitivity of 25.2% and a PPV (positive predictive value) of 29.0% were reported.
ANDIE has been successfully applied to multiple drug discovery programs in the immunology
therapeutic area. By investigating molecular network, the algorithm provides a systematic view of
therapeutic efficacy between a target and a disease and results are used to guide program decisions.

F291. Identifying TCR-blocking HLA-specific antibodies as potential therapeutics in achieving
transplant tolerance

Maryam Hamidinia', Joanna Brzostek?, Gu Yue', Jiawei Yap?, Neil Q Tay*, Anantharaman Vathsala®,
Paul A MacAry' and Nicholas Robert John Gascoigne'

"National University of Singapore, Singapore, N/A, Singapore, 2National University of Singpore,
Singpore, N/A, Singapore, 3National University of Singpore, Singapore, N/A, Singapore, “UCSF, San
Francisco, CA, °National University Health System, Singapore, N/A, Singapore

Over the last decades, organ transplantation as a curative therapy for organ failure has made rapid
progress. However, the adaptive immune system, such as T cells and antibodies targeting human
leukocyte antigens (HLA), termed allo-reactive T cells and allo-antibodies, are the leading cause for
graft rejection. The presence of anti-donor HLA Abs is considered a risk factor that disqualifies a
particular donor-recipient pair.

However, protective blocking function of allo-antibodies has been suggested, and allo-antibodies have
been found in some long-term graft survivors. Therefore, the role of allo-antibodies in transplantation
remains unclear and more research is needed to effectively evaluate the underpinning mechanisms of
graft rejection.

Here, A*1101-specific monoclonal IgG1 antibodies were generated from a non-immune human library
using the Phage-Fab display approach, and the effect of antibodies was investigated on A*1101-
restricted syngeneic primary T cells and a T cell line expressing a known TCR specific for A*1101.

We identified an A*1101-specific monoclonal IgG1 antibody with the capacity to block TCR recognition
and to decrease T cell activation. Furthermore, this antibody reduces the translocation of transcription
factors that are needed for T cell effector function and cytokine production. These findings indicate that
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non-pathogenic alloantibodies have the potential to be developed into specific treatments targeting
mismatched donor HLA molecules.

F395. A Novel Host Transcript Signature for Distinguishing Bacterial and Viral Infections

Aditya Rao', Stephen Popper!, Anisone Chanthongthip?, Matthew Robinson2, Simone Thair3, Tim
Sweeney*, Paul Newton®, Jason Andrews', David Relman' and Purvesh Khatri'

'Stanford University, Stanford, CA, 2Lao-Oxford-Mahosot Hospital-Wellcome Trust Research Unit, Quai
Fa Ngum, Vientiane, Laos, 3Stanford Univerisity, Stanford, CA, 4Inflammatix, Inc., Burlingame, CA,
5 a0-Oxford-Mahosot-Wellcome Trust Research Unit, Oxford, England, United Kingdom

Anti-microbial resistance is one of the biggest issues facing humanity today. A major contributing factor
to anti-microbial resistance is inappropriate prescription of antibiotics due to inaccurate diagnosis of the
type of infection. Existing pathogen-based diagnostics are insufficient to prevent the over-prescription of
antibiotics due to several limitations. A growing body of work from us and others has shown that host-
based gene expression is a sensitive and specific biomarker for diagnosis of the presence and type of
infection.

Using 3,731 samples across 63 datasets, we show that host response-based diagnostic signatures
identified using only samples from the US or Western Europe do not distinguish intracellular bacterial
infections from viral infections with clinically useful accuracy, and are not generalizable to regions where
intracellular bacterial infections are more prevalent. We hypothesized that including intracellular
bacterial infections would identify a generalizable host signature for distinguishing bacterial and viral
infections. Using a novel statistical framework, we integrated 4,223 samples from 20 countries across
69 independent datasets that represented biological, clinical, and technical heterogeneity observed in
the real-world patient population. We identified an 8-gene Bacterial-or-Viral Infection (BoVI) signature
that accurately distinguished extracellular and intracellular bacterial infections from viral infections. We
validated the accuracy of this signature in two prospective cohorts from two countries using RT-PCR.
Importantly, the BoVI signature had 90% sensitivity and 89% specificity in prospective cohorts, which
met the target product profile described by the WHO and FIND for a diagnostic test to reduce antibiotic
over-prescription, supporting further validation of BoVI in larger cohorts.

F396. Multimodal Analysis of Delayed Blood Processing Shows Wide Impacts on ex vivo
Biology

Adam Savage and Adam Savage
Allen Institute for Inmunology, Seattle, WA

Multi-omic profiling of human peripheral blood is increasingly utilized to identify biomarkers and
pathophysiologic mechanisms of disease. The importance of these platforms in clinical and translational
studies led us to investigate the impact of delayed blood processing on the numbers and state of
peripheral blood mononuclear cells (PBMC) and on the plasma proteome. To comprehensively
measure this impact, we performed high-parameter flow cytometry, targeted gene expression ( >500
genes), single-cell RNA sequencing ( >500,000 cells) and highly multiplexed proteomics ( >1100
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proteins) on ten patients at baseline and four or five delayed timepoints. Similar to previous studies, we
show minimal effects of delayed processing on the numbers and general phenotype of PBMCs up to 18
hours. In contrast, profound changes in the single-cell transcriptome and composition of the plasma
proteome become evident as early as 4 hours after blood draw. These reflect patterns of cellular stress
signaling across diverse cell types that lead to progressive distancing of the gene expression state and
plasma proteome from native in situ biology. Differences accumulating during an overnight rest (18
hours) would readily mask relevant biologic variance related to many underlying disease states.

F422. Sample-specific Predictive Models of Single-Cell Resolution Abundances of Histone Post-
Translational Modifications Reveal Pairs with Highly Conserved Associations in Human Immune
Cells

Ananthakrishnan Ganesan', Denis Dermadi', Laurynas Kalesinskas?, Mai Dvorak!, Sarah Chang’,
Lawrence Bai', Peggie Cheung', Alex Kuo', Michele Donato’, Paul Utz3 and Purvesh Khatri'

'Stanford University, Stanford, CA, 2Stanford University, Naperville, IL, 3Stanford University School of
Medicine, Stanford, CA

Histone post-translational modifications (HPTMs) play a crucial role in the development and function of
immune cells, and pathogenesis of diseases, including cancer and autoimmune disorders. However, a
systematic characterization of HPTMs at a single-cell resolution and their variations across samples has
not been possible so far as most of the existing data are obtained from a bulk population of cells and
measured only a few HPTMs. We have described EpiTOF, a mass cytometry-based technique, to
measure total abundance of 38 HPTMs at a single-cell resolution. Using data from EpiTOF experiments
on more than 150 healthy subjects and more than 50 million immune cells, we trained non-linear,
sample-specific, single-cell resolution predictive models of HPTMs that predict one HPTM using the
other HPTMs as predictors. To this end, we adapted a deep learning algorithm, neural process. We
found that the abundance of several HPTMs can be accurately predicted from abundances of other
HPTMs. Using a perturbation analysis, we inferred several novel associations between different types
of modifications on different histones. Furthermore, we identified 4 HPTMs that together show strong
associations with most other HPTMSs. Leveraging our large and heterogeneous sample pool, we
quantified the variations in these HPTM associations. We found that most HPTM associations are
highly conserved. Overall, our data and models provide characterization of HPTMs in the healthy
immune system that is robust across all ages and both sexes in hitherto unprecedented details.

F449. How will Multiple Sclerosis Impact Healthcare Utilization and Macroeconomics in the
United States by 20407

Kanika Sharma’, Piyush Kalakoti?, Frank Bittner3 and Tracey Cho?
"University of lowa Hospitals and Clinics, Coralville, IA, 2University of lowa Hospitals and Clinics, lowa
City, IA, 3Naval Medical Center Camp Lejeune, Camp Lejeune, NC

In a time-series epidemiological design, the current investigation forecasts healthcare utilization and
macroeconomics of multiple sclerosis (MS) in the US from 2017-2040. Using the National Inpatient
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Sample datasets, MS patients hospitalized in the US between 2001-2016 are identified. Primary
outcomes were forecasts/projections up to 2040 for MS healthcare utilization [crude annual MS
hospitalization rates; case-fatality; discharge disposition] and macroeconomics [costs; hospital stay].
Forecasting estimates are computed from Autoregressive Integrated Moving Average (ARIMA)
modeling, a novel technique popular among financial analysts for stock-price prediction, and
compared to the baseline year 2016 as a percentage change in primary measures. In 2030 and 2040,
hospitalization rates for MS will increase by approximately 32% and 55%, respectively from baseline
2016[n=150,430]. During the same time-period, inpatient mortality will not likely see a major deviation
from their current trends[0.32% in 2016] compared to 2030[0.22%)] or 2040[0.19%)]. However, a higher
proportion of inpatients will witness non-routine discharges to rehabilitation in 2030[+43%)] and
2040[+67%) compared to 2016[n=9619]. Despite shorter hospital stay [5.41 days in 2016 versus -7% in
2030; -13% in 2040], the cost of care will increase by 17% (+$2,073) in 2030 and 28% (+$3,504) in
2040 compared to US$12333 in 2016, when inflation-adjusted to the 2018-dollar amounts. By 2040,
hospitalization for MS will increase ~over 50% compared to 2016. From a policymaking
perspective, the data serves as an adjunct for judicious resource allocation and planning (e.g.
establishment of ACGME-accredited Neuroimmunology fellowships) for preserving care and
economic viability in neuro healthcare delivery while reducing access-disparities.

TH9. Network Analysis framework for high dimensional Cytometry data to enable systems
Immunology

Salvatore Albani', Pavanish Kumar, Derrick Chan Wei Shih?, Amanda Jin Mei Lim?, Bhairav Paleja’,
Joo Guan Yeo? and Chin Teck Ng*

"Translational Immunology Institute, Singhealth/Duke-NUS Academic Medical Centre, Singapore,

Singapore, 2KK Women’s and Children’s Hospital, Singapore, N/A, Singapore, 3Translational
Immunology Institute, Singhealth/Duke-NUS Academic Medical Centre, Singapore, N/A, Singapore,

4Singapore General Hospital, Singapore, N/A, Singapore

The immune system works in a coordinated network where immune subsets influence each other to
generate optimal immune responses, and imbalance/breaks in network communication causes
suboptimal or dysregulated immune response. However, an analysis framework to model immune cell
communication is lacking and is an unmet medical need. We have developed an integrated database
and analysis framework named as EPIC for High dimensional cytometry data analysis. EPIC is
available as a web application (epicimmuneatlas.org). In the current study, we propose a network
analysis framework for high dimensional cytometry data to capture the complexity of the immune
system. The proposed network analysis framework will also be integrated with EPIC. We used healthy
control (HC) data from EPIC database, and acquired CyTOF (Cytometry by Time Of Flight) data from
SSc (systemic sclerosis), epilepsy and early rheumatoid arthritis (eRA) patients cohort for analysis. We
used correlation network and social network analysis tools to model communication among the immune
cells, and to investigate immune responses at the system level. Using our novel analysis approach we
found emergence of a modular structure in immune cell network of patients from disease cohorts when
compared with HC. Furthermore, we found a decrease in regulatory communication and increase in
centralization score, indicating dominance of a few cell subsets in immune cell networks from patients.
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We believe our analysis approach has immense translational potential to accurately assess the immune
system holistically and could be used in diagnostic and prognostic applications.

TH16. Decentralisation of T cell education during gestational development in human fetuses
through post thymic immunological experience

Salvatore Albani', Jing Yao Leong2, Naomi McGovern3, Martin Wasser?, Phyllis Chen?, Archita
Mishra*, Fauziah Ally2, Liyun Lai?, Joo Guan Yeo?, Charles-Antoine Dutertre*, Camillus Chua?, Su Li
Poh2, Amanda Jin Mei Lim?, Shi Huan Tay', Elene Seck Choon Lee®, Thaschawee Arkachaisri®, Jerry
Kok Yen Chan® and Florent Ginhoux*

"Translational Immunology Institute, Singhealth/Duke-NUS Academic Medical Centre, Singapore,
Singapore, 2Translational Immunology Institute, Singhealth/Duke-NUS Academic Medical Centre,
Singapore, N/A, Singapore, SDepartment of Pathology and Centre for Trophoblast research, University
of Cambridge, Cambridge, Cambridgeshire, England, United Kingdom, 4Singapore Immunology
Network (SIgN), A*STAR, Singapore, N/A, Singapore, KK Women's and Children's Hospital,

Singapore, N/A, Singapore, ®Department of Reproductive Medicine, KK Women's and Children's
Hospital, Singapore, N/A, Singapore

During early gestation, T lymphopoiesis in the fetal thymus originates from the initial infiltration of
thymus-seeding progenitors (TSPs) from the fetal liver or bone marrow, which develops into early
thymic progenitors (ETPs) and extends towards a thymic T cell selection process. We hypothesised that
by mid gestation, T cell education is decentralised from thymic development through extension of T cell
education in peripheral tissue microenvironments. We examined the competency of fetal circulatory T
cell landscape with mass cytometry, cross referencing against an age profiled T cell database (EPIC,
Nature Biotech, accepted). uUMAP dimensional reduction of FlowSom clusters reveal distinctive
segregation of fetal T cells from later life stages. Despite possessing a dominantly naive profile, the fetal
systemic profile displays an assortment of memory T effector phenotypes, indicating a developing but
competent T cell landscape during gestation. The origin of these T effector phenotypes is reaffirmed by
fetal thymic CD4* and CD8* single positive cells. Yet continued numerical and memory expansion of T
effector phenotypes in fetal peripheral tissue, indicates a post-thymic phase in T cell education that is
driven by microenvironments, particularly in the gut where memory formation is skewed. This spectrum
of T effector phenotypes is complemented by a thymic driven infiltration of activated and proliferating T
regulatory cells and memory expansion in peripheral fetal tissues. Our findings unveil a competent fetal
T cell landscape, where its development originates from the thymus and is reshaped and decentralised
by the peripheral environment, and constantly restrained by tolerance mechanisms.

TH32. A robust and interpretable, end-to-end deep learning model for cytometry data
Zicheng Hu', Alice Tang?, Sanchita Bhattacharya? and Atul Butte?

"University of California San Francisco, San, CA, 2University of California San Francisco, San
Francisco, CA
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Cytometry technologies are essential tools for immunology research, providing high-throughput
measurements of the immune cells at the single-cell level. Traditional approaches in interpreting and
using cytometry measurements include manual or automated gating to identify cell subsets from the
cytometry data, providing highly intuitive results but may lead to significant information loss, in that
additional details in measured or correlated cell signals might be missed. In this study, we propose and
test a deep convolutional neural network for analyzing cytometry data in an end-to-end fashion, allowing
direct association between raw cytometry data and the clinical outcome of interest. Using nine large
CyTOF studies from the open access ImmPort database, we demonstrated that the deep convolutional
neural network model can accurately diagnose the latent cytomegalovirus (CMV) in healthy individuals,
even when using highly heterogeneous data from different studies. In addition, we adopted two
approaches for interpreting the deep convolutional neural network model and identified potentially novel
immune cell subsets significantly associated with latent CMV infection. Finally, we provide a tutorial for
creating, training and interpreting the tailored deep learning model for cytometry data using Keras and
TensorFlow (immport.org/resources/deeplearning).

TH45. Multiplexed Single-cell Metabolic Profiles Organize the Spectrum of Human Cytotoxic T
Cells

Felix Hartmann, Dunja Mrdjen, Erin McCaffrey, David Glass, Noah Greenwald, Anusha Bharadwaj,
Zumana Khair, Alex Baranski, Reema Baskar, Michael Angelo and Sean Bendall

Stanford University, Palo Alto, CA

Cellular metabolism regulates immune cell activation, differentiation and effector functions to the extent
that its perturbation can augment immune responses. However, the analytical technologies available to
study cellular metabolism lack single-cell resolution, obscuring metabolic heterogeneity and its
connection to immune phenotype and function. To that end, we utilized high-dimensional, antibody-
based technologies to simultaneously quantify the single-cell metabolic regulome in combination with
phenotypic identity. Mass cytometry (CyTOF)-based application of this approach to early human T cell
activation enabled the comprehensive reconstruction of the coordinated metabolic remodeling of naive

CD8* T cells and aligned with conventional bulk assays for glycolysis and oxidative phosphorylation.
Extending this analysis to a variety of tissue-resident immune cells revealed tissue-restricted metabolic
states of human cytotoxic T cells, including metabolically repressed subsets that expressed CD39 and
PD1 and that were enriched in colorectal carcinoma versus healthy adjacent tissue. Finally, combining
this approach with multiplexed ion beam imaging by time-of-flight (MIBI-TOF) demonstrated the
existence of spatially enriched metabolic neighborhoods, independent of cell identity and additionally
revealed exclusion of metabolically repressed cytotoxic T cell states from the tumor-immune boundary
in human colorectal carcinoma. Overall, we provide an approach that permits the robust approximation
of metabolic states in individual cells along with multimodal analysis of cell identity and functional
characteristics that can be applied to human clinical samples to study cellular metabolism how it may be
perturbed to affect immunological outcomes.

TH63. Human immune system heterogeneity across the lifespan at the single cell resolution
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Immune cell molecular changes associated with maturation and aging are not well characterized. Using
single-cell RNA-seq, we profiled ~600k PBMC collected from 81 healthy individuals from two months to
90 years of age. We examined how transcriptomic patterns within different immune cell-types vary with
age. Infants (< 18 months of age) PBMCs showed distinct transcriptomic patterns, defined by
expansion of naive T and B cells, appearance of a discrete transitional CD24+ B cell subset, and
contraction of myeloid compartments (e.g. monocytes and DCs), memory B and T cells and cytotoxic
CD8+ T cells. PBMCs from older adults (65-90 years of age) exhibited an accumulation of highly
differentiated TEMRA CD8+ T cells. Further characterization of purified CD8+ T cells from an
independent set of older adults, revealed that TEMRA CD8+ T cells concomitantly express NK
receptors, cytotoxic-related genes and senescence associated molecules, challenging the widely-held
view that senescent-like CD8+ T cells are dysfunctional. Taken together, our data provide new insights
into human immune system heterogeneity across the lifespan.

TH74. Web-based data analytics tools for the high-dimensional study of human Immunome
development

Salvatore Albani', Martin Wasser2, Joo Guan Yeo?, Pavanish Kumar', Thaschawee Arkachaisri?, Su
Li Poh?, Jing Yao Leong? and Kee Thai Yeo*

"Translational Immunology Institute, Singhealth/Duke-NUS Academic Medical Centre, Singapore,
Singapore, 2Translational Immunology Institute, Singhealth/Duke-NUS Academic Medical Centre,

Singapore, N/A, Singapore, KK Women's and Children's Hospital, Singapore, N/A, Singapore, KK
Women’s and Children’s Hospital, Singapore, N/A, Singapore

Mass cytometry (CyTOF) is a powerful immunomics technology that can characterise immune cell
repertoires of multiple samples in a single experiment. Inspired by the idea that a better understanding
of immune cell subsets during healthy human development can provide new insights into disease
mechanisms, we have applied CyTOF to quantify 63 protein expression in nearly 200 peripheral blood
samples of healthy donors from birth to old age. To build and data-mine the EPIC (Extended Poly-
dimensional Immunome characterisation) immune atlas (Nature Biotech accepted), we developed a
computational pipeline using the R Shiny platform, which provides intuitive GUls, can be run on
desktops and web servers, and relieves users of the need to deal with source codes. Data structures
called immune maps are used to integrate single cell protein expression data of multiple samples with
clinical metadata and phenotypic information inferred from automated clustering and assisted cell type
annotation. Clustering is combined with batch effect correction to reduce technical while preserving
biological variations. Subsequent single cell exploratory data analysis and statistical tests help to
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identify cell populations whose frequencies vary significantly between different age groups. We
characterised changing frequencies of immune cell populations from newborns to elderly using two
different antibody panels. Data mining revealed a series of developmental patterns, such as increases
at the start and decreases at the end of childhood of double negative (CD4- CD8-) T cells (DNTs) and
NK cells, suggesting that these cells, apart from host defense, may also play a role in tissue growth.

TH375. High-throughput RNA sequencing reveals major alterations of inflammatory molecules
involved in pathogenesis of psoriasis

Pinyadapat Vacharanukrauh' and Pinyadapat Vacharanukrauh?

'Department of dermatology, Chulabhorn Internation College of Medicine, Thammasart university,

Ballarat, Victoria, Australia, 2Dermato/ogy departmet, CICM, Thammasart university, Ballarat, Krung
Thep, Thailand

Psoriasis is complex skin disease involved with genetic predisposition, a variety of environmental
triggers, and inflammation. Inflammation process of psoriasis is associated with abnormal
communication between infiltrating immune cells and activated keratinocytes. Cytokine and chemokine
networks are associated with cellular communication and controlling inflammatory pathways in
psoriasis. Recently, high-throughput complementary DNA sequencing (RNA-seq) has introduced with
high that accuracy and precision. However, data are still limited and additional researches associated
psoriasis treatments are still needed. We would like to explore the transcriptomic of landscape of
psoriasis. Tissue samples from patients with psoriasis will be collected before and after treatment with
narrowband (NB) UVB.

MAPKAPKS3, OASL, SERPINB4 were significantly upregulated in mature lesion of psoriasis after
successfully treated with NB-UVB. Whereas PRKDC, ATF2, GSTA3 were downregulated. STAM,
FNDC3A, LAMTOR4, FNDC3A were significantly decreased after successfully treated with NB-UVB at
perilesional lesion. PKM and AP1S2 were upregulated at the perilesional lesion.

Combining microarray data on biopsies from psoriasis patients with pathway analysis allowed us to the
identification of mechanisms that may be important in psoriasis skin. Furthermore, these results may
reflect primary effect of NB-UVB treatment of psoriasis.
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