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Allergy

Th100. Impact of Adjunct Therapies on Hospital Length of Stay in Pediatric Perioperative Anaphylaxis: A
PHIS-Based Analysis

Jamal Obeid, Ahmed Souid, Deniz Elbizim and Francesca Merchant
TSUNY Upstate Medical Center, Syracuse, NY

Abstract Text: Background: Perioperative anaphylaxis is a life threatening condition in children, presenting with
hypotension, bronchospasm, urticaria, and flushing. Epinephrine is the primary treatment. Therapies such as
corticosteroids and antihistamines are administered despite limited evidence supporting better outcomes. Hospital
length of stay serves as a key indicator of illness severity. This study evaluates the association between adjunct
therapies and hospital LOS in pediatric patients with perioperative anaphylaxis. Methods: A retrospective cohort
study using the Pediatric Health Information System (PHIS), an administrative database of over 40 U.S. tertiary
children’s hospitals, was conducted. Pediatric patients (0—18 years) diagnosed with perioperative anaphylaxis who
received at least one dose of epinephrine between January 2010 and December 2020 were included. Patients were
categorized into three groups, one with epinephrine only, a second with epinephrine and corticosteroids, and another
with epinephrine, corticosteroids and antihistamines. Patients with incomplete medication data or who did not
receive epinephrine were excluded. The primary outcome was hospital LOS, analyzed using the Kruskal-Wallis test.
Results: A total of 1,113 patients met inclusion criteria. Mean LOS was 1.08 days for the epinephrine only group,

1.31 days for the epinephrine with corticosteroids, and 1.60 days when given three therapies. The difference in LOS
between groups was statistically significant (p < 0.01). Conclusion: The addition of corticosteroids and antihistamines
to epinephrine in pediatric perioperative anaphylaxis was associated with increased hospital length of stay. These
findings highlight the need for further prospective studies to assess whether adjunct therapies improve outcomes or
serve primarily as markers of illness severity.

Th101. Whole Blood Stimulation, Cytokine and HLA-Allele Profiling in Patients Presenting with
Hypersensitivity to Titanium-Containing Orthopaedic Implants in Pretoria, South Africa

Miguel Teixeira', Jason Thoresen?, Charl Olivier3, Carlo Olivier*, Sylvia van den Berg®, Helen Steel® and Theresa
Rossouw®

7Ampath Club Allergy Clinic, Roodepoort, Gauteng, South Africa, 2Famcare, 3Dr C Olivier Orthopaedic Practice,
4Chris Hani Baragwanath Academic Hospital, SAmath National Research Laboratories, 6University of Pretoria

Abstract Text: Background: Systemic metal hypersensitivity (SMH) is an increasingly recognised immune mediated
complication associated with metallic orthopaedic implants, commonly driven by Type IV hypersensitivity reactions.
While contact allergic reactions to metals (e.g. nickel) is well described, the systemic immunopathogenesis to
titanium implants remains poorly understood. Presentations range from local to systemic manifestations, including
persistent pain, implantation failure, eczematous eruptions, chronic pruritus, fatigue and unexplained inflammatory
symptoms. Existing diagnostic approaches, particularly patch tests (PT), demonstrate suboptimal sensitivity for
detecting titanium-related systemic hypersensitivity, highlighting the need for more robust immunologic biomarkers.
In addition, PT are unreliable as screening tests. Accumulating evidence points to a role for dysregulated cytokine
response and specific human leukocyte antigen (HLA) class Il alleles in conferring susceptibility to SMH. However,
studies integrating cytokine profiling, whole blood stimulation assays and HLA genotyping in patients with titanium
orthopaedic implants are limited. Objectives: The main aim of this study is to characterize cytokine profiles after
whole blood stimulation and HLA allele distributions in patients with titanium orthopaedic implants presenting with
SMH. Detailed objectives include: 1) assessing the immune response in vitro to titanium dioxide using whole blood
stimulation assays; Il) comparing cytokine signatures between symptomatic implant recipients, asymptomatic



implant recipients and healthy controls without implants; Ill) identifying HLA alleles associated with hypersensitivity
reactions to titanium implants; IV) exploring associations between demographic, clinical, cytokine and HLA profiles
as well as the presence and severity of hypersensitivity reactions. Methodology: This cross-sectional descriptive
study is recruiting adults with orthopedic implants and SMH to titanium who test positive on a lymphocyte
proliferation assay (n=30); implant recipients without hypersensitivity symptoms (n=30); and healthy controls without
implants (n=20). Participants are recruited from orthopedic and allergy practices in Pretoria, South Africa. Whole
blood samples are collected for in vitro stimulation with titanium dioxide and lipopolysaccharide as a control. Post-
stimulation plasma cytokine levels are quantified using multiplex suspension bead array assays. HLA class |l
genotyping is performed using bead-based molecular assays. Clinical, demographic and laboratory data will be
analyzed using multivariable logistic and linear regression models to identify independent predictors of
hypersensitivity and disease severity.

Tu100. Signal-Transducing Adaptor Protein-1 Is Essential for Modification of FcepsironRI-mediated Mast
Cell/Basophil Activation by Lyn/SHP-1 Interaction

Jun-ichi Kashiwakura', Atsuko Nakata', Chika Toyama, Sugumi Yoshioka', Shoya Kawahara®, Kenji Oritani? and
Tadashi Matsuda'

"Hokkaido University of Science, Sapporo, Hokkaido, Japan, 2International University of Health and Welfare

Abstract Text: Mast cells and basophils are critical cell types in allergic inflammatory reactions. Once IgE-bound
mast cells and basophils are activated by multivalent antigens, the release of chemical mediators and the production
of cytokines/chemokines are induced, leading to the initiation of allergic inflammation. The Signal-Transducing
Adaptor Protein (STAP) family consists of two members, STAP-1 and STAP-2, both of which participate in
immunological signal transduction. The role of STAP-2 is characterized by a distinct dichotomy; it selectively
suppresses FcepsironRI signal transduction in mast cells but functions as an essential enhancer for FcepsironRI-
mediated activation in basophils. However, the functional role of STAP-1 in mast cell/basophil activation remains
unknown. In this study, we investigated the role of STAP-1 in FcepsironRI-mediated activation of mast cells and
basophils. The number of mast cells in the back skin and the proportion of basophils in the blood of STAP-1-deficient
(STAP-1 KO) mice were comparable to those of wild-type (WT) mice. Furthermore, the yields of bone marrow-
derived mast cells (BMMCs) and bone marrow-derived basophils (BMBs) from STAP-1 KO mice were equivalent to
those from WT mice, indicating that STAP-1 is dispensable for the generation of these cells. While antigen-induced
degranulation in STAP-1 KO BMMCs was similar to that in WT BMMCs, cytokine production in activated STAP-1 KO
BMMCs was significantly enhanced. We found that the phosphorylation of Lyn Y396 was increased in STAP-1 KO
BMMCs compared with WT BMMCs. Immunoprecipitation experiments revealed that STAP-1 is required for the
SHP-1 association with Lyn after FcepsironRI aggregation, as STAP-1 deficiency abolished the interaction between
Lyn and SHP-1 in activated mast cells. Additionally, the IgE/Ag-induced production of IL-4, IL-6, and TNF in STAP-1
KO BMBs was significantly higher than the production in WT BMBs. Taken together, these results indicate that
STAP-1 acts as a negative regulatory adaptor protein for FceprisonRI-mediated allergic reactions in both mast cells
and basophils.



Tu101. Cross-Cohort Discovery and Validation of Two Conserved Asthma Endotypes Using Nasal Brushing
Transcriptomics

Heming Xing, Michael Dufault, Virendra Chaudhri, Mahesh Raundhal, Lu Zhang, Hamid Mattoo, Giorgio Gaglia and
Emanuele de Rinaldis

Sanofi, Cambridge, MA

Abstract Text: Asthma remains clinically and biologically heterogeneous, limiting the consistency of treatment
responses and motivating molecular stratification to guide precision therapy. In a recent real-world cohort of
dupilumab-treated patients, 21.3% were non-responders and 47.1% were partial responders, underscoring unmet
need for patient stratification (PMID: 38992817, 2024). To address this, we aggregated nasal brushing (NB)
transcriptomic profiles from three adult asthma cohorts—CAAPA, ROCHE, and CAMP (PMIDs: 38806494,
GSE41862, 29891868) —capturing approximately 400 unique patients. Using an established computational
framework, we independently analyzed each cohort to discover conserved patient subpopulations, or disease
endotypes based on molecular profiling data. Across studies, two highly reproducible endotypes emerged: Endotype
I, enriched for immune cell activity and cytokine signaling; and Endotype Il, enriched for ciliated/epithelial programs
including cilium movement. Significant similarity in gene expression and pathway signatures was observed across
cohorts, and permutation testing confirmed robustness (p < 0.001). Guided by these findings, we trained an
NB-gene based endotype classifier in the training cohort (CAAPA), which spans 9% to 100% of African ancestry by
genotyping, achieving 99% accuracy with Cohen'’s kappa = 0.97. Validation in independent cohorts maintained
81.5% accuracy (kappa = 0.63), demonstrating generalization beyond the training population. The resulting classifier
is available as a research tool for post-hoc assessment of endotype—treatment response relationships in asthma
clinical trials. In parallel, the conserved biology defining Endotype | and Endotype Il provides a foundation for
endotype-specific target discovery and hypothesis generation for precision therapeutics. Collectively, this work
establishes a reproducible, NB-based molecular stratification for adult asthmatics and offers a practical path to
connect disease biology with therapeutic benefit across diverse cohorts. By consolidating evidence across multiple
independent datasets, leveraging an established endotyping framework, and validating performance in independent
cohorts, we outline a scalable approach ready for exploratory analyses on additional immunological diseases. Future
applications include powering post-hoc analyses of treatment response and enabling endotype-specific target
discovery as additional datasets become available.

Tu102. Multi-mechanistic Approaches to Disarming IgE-mediated Allergic Disease

Daniela Cipolletta, Purvi Mande, Allison Colthart, Mike Cianci, Joshua Vitlip, Agustin Plascencia, Stephen Lutz,
Andita Newton, Nam Le, Elliott Wittenberg, Jung-Eun Shin, Jordan Anderson, Yi Xing, Ivan Mascanfroni, Alex
Pellerin, Ryan Peckner, John S. Sundy, Nathan Higginson-Scott, Kevin L. Otipoby and Jyothsna Visweswaraiah

1Seismic Therapeutic, Belmont, MA

Abstract Text: Objectives: Pathogenic IgE production drives a wide range of allergic and atopic diseases. When
allergen-specific IgE binds to its high-affinity receptor FceRI on basophils and mast cells, allergen-mediated cross-
linking triggers the release of inflammatory mediators, causing allergic reactions. Seismic has developed multiple
approaches to rapidly disarm allergic effector cells: (i) cleaving and eliminating circulating IgE, (ii) dissociating IgE
from effector cells and down-modulating effector function, and (iii) sweeping IgE from circulation for accelerated IgE
clearance. Here we focus on the discovery and design of our IgE dissociator, which rapidly dissociates IgE from
FceRl on effector cell surfaces, prevents effector cell activation, and blocks binding of free IgE to FceRI and FceRlL.
Methods: IgE dissociators, discovered through an immunization campaign, were screened by surface plasmon
resonance and primary human cell-based assays using flow cytometry to assess their ability to dissociate IgE from
FceRI. Confirmatory basophil activation assays were performed on human whole blood. Pharmacokinetics (PK),
pharmacodynamics (PD), and in vivo efficacy were tested in relevant preclinical models. Results: Seismic's
proprietary IgE dissociator rapidly dissociates IgE from the high-affinity receptor FceRI on basophil and mast cell
surfaces without triggering unwanted degranulation. Like the standard of care (Omalizumab), our IgE dissociator



prevents free IgE from binding to FceRI and FceRIIl. However, unlike Omalizumab, it also acts on IgE already bound
to FceRl, leading to complete IgE dissociation and faster, more extensive FceRI down-modulation than previously
observed. Our IgE dissociator demonstrates favorable PK and PD, with superior efficacy in preventing antigen-
induced systemic anaphylaxis. Conclusions: Seismic’s IgE dissociator molecules address multiple aspects of IgE
pathology by rapidly removing FceRI-bound IgE and neutralizing free IgE without triggering effector cell activation.
This provides a unique and potentially more effective approach to treating IgE-driven allergic and atopic diseases.

W100. CyToF Profiling Uncovers Disruptions in T Cell Regulatory Networks in Individuals Allergic to House
Dust Mites

Jing Yao Leong’, Joo Guan Yeo?, Zoe Mei Yun Tay2, Amanda Jin Mei Lim2, Nursyuhadah Sutamam?, Pavanish
KumarZ, Martin Wasser2, Lakshmi Ramakrishna2, Thaschawee Arkachaisri3, Kaitian Peng®, Kok Wee Chong?, Jerry
Kok Yen Chan? and Salvatore Albani2

TTranslational Immunology Institute/Singapore Health Services Pte Ltd (Singhealth), Singapore, 2Singhealth/Duke-
NUS Academic Medical Centre, 3KK Women's and Children's Hospital

Abstract Text: Allergic individuals who are immunologically sensitized to house dust mites (HDM), exhibit key
features such as basophil activation and serological IgE positivity to Derp-1. Overall there is a failure to maintain
tolerance to otherwise innocuous antigens, the disease mechanisms for which remains under investigation. This
study aims to understand the regulatory deficits in HDM allergy with the aid of high parametric XT-CyToF analysis on
a Singaporean cohort, where allergic prevalence of up to 70% has been reported. A population of allergic (n=23),
atopic (n=16) and control individuals (n=16) were tested for serological IgE clinical reactivity to Derp-1 (ImmunoCap),
with allergic individuals further reaffirmed with positive basophil activation against Derp-1. CyToF analysis of PBMCs
revealed a distinct gross dysregulation in the CD4 Treg lineage. Agnostic FlowSOM cluster analysis of the Treg
compartment, indicated a distinct segregation in the memory CCR4*CCRG6* Treg subsets, where allergic individuals
(p< 0.0001) fail to activate (HLADR-), present an unstable (CD154+) and dysfunctional phenotype (ICOS-Tigit-
CD152-), which corresponds to a heighten level of both CCR4*CCRG6* B cells (p< 0.01) and CD4*IL-13*IFNg- T
effector memory cells (p < 0.0001) in allergic individuals. Separately within the CD8 lineage, we discovered a similar
regulatory deficit in B cell germinal centre targeting CD8+*CD45R0O+CD27+CD154-PD1-CXCR5* (TfH) with TC1
regulatory capacity (TNFa*, IFNg*) in allergic individuals (p< 0.0001). In summary, we provide insights on regulatory
deficits impacting HDM allergic individuals, that could reflect therapeutic potential.

W101. Dupilumab Treatment Outcomes in Pediatric Non-Esophageal Eosinophilic Gastrointestinal Disorders
Nikhil Crain, Calies Menard-Katcher and Laura Quinn
University of Colorado / Children's Hospital Colorado, Denver, CO

Abstract Text: Objectives: Eosinophilic gastrointestinal disorders (EGID) outside the esophagus are rare, Th2-
mediated diseases with limited evidence-based therapies. We aimed to characterized outcomes in children with non-
esophageal EGIDs treated with dupilumab. Methods: We reviewed pediatric patients with eosinophilic gastritis
(EoG), duodenitis (EoD), and/or colitis (EoC) prescribed dupilumab at a single children’s hospital from 3/2019-
12/2025. Results: Twelve patients were identified. Median diagnosis age was 7.4 years (range 1.3-17.8). Ten
(83.3%) were male, and all had overlapping EoE. Phenotypes included four EoG (n=4, 33.3%), EoD (n=1),
EoG*EoD (n=6, 50%), and EoG*EoD*EoC (n=1). Patients failed a median of four treatments (range 2-7), including
proton pump inhibitors (91.7%), dietary elimination (83.3%), and swallowed topical (83.3%) or systemic
corticosteroids (50%). Complications included poor weight gain (66.7%), steroid-induced adrenal insufficiency
(58.3%), anemia (25%), and hypoalbuminemia (16.7%). Dupilumab prescribing indication and dosing was for EoE
(83.3%), followed by asthma (8.3%) and eczema (8.3%). Eight patients (66.7%) demonstrated histologic remission



on dupilumab (median 8.0 months). Among five patients undergoing additional endoscopy on dupilumab, one
achieved delayed histologic remission at 25.0 months, and four demonstrated sustained remission. At chart review,
median dupilumab duration was 17.0 months (range 5.8-29.2). Eight patients (66.7%) demonstrated clinical
response, nine (75%) remained on therapy, and three (25%) discontinued dupilumab due to peripheral eosinophilia
(n=2) or lack of response (n=1). Dupilumab adverse effects were limited to mild injection reactions (n=3).
Conclusions: Dupilumab can provide clinical and histologic improvements in pediatric patients with non-EoE EGIDs.
Further studies should clarify treatment efficacy, ideal dosing and safety.

Autoimmune Diseases

Th102. CNP-104, an Antigen-specific Tolerogenic Nanoparticle Therapy, Stabilizes Prognostic Trajectory
and Liver Stiffness with a Link to Reduction in Pathogenic T Cells in Primary Biliary Cholangitis

Adam Elhofy!, Christopher Bowlus2, Molly Frey', Derrick McCarthy!, Erik Wambre3, Stephen Caldwell*, Roberto
Firpi-Morell5, Brett Fortune®, Michael Galambos?, Stuart Gordon8, Denise Harnois®, Tarek Hassanein'?, Matthew
Kappus'', Eric Lawitz'2, Scott McHenry3, Bhaktasharan Patel'#, Raymond Phillips'®, Daniel Pratt'6, Jatinder
Pruthi'”, Govarthanan Rajendiran®, Gautham Reddy'®, Manuel Rodriguez20, Marina Silveira?!, Bobby Zervos?2, M
Eric Gershwin and Paul Peloso’

TCOUR Pharma, Chicago, IL, 2University of California Davis, 3Precision Immunology Institute, *University of Virginia,
SUniversity of Florida, SMontefiore Medical Center, "Digestive Healthcare of Georgia, 8Henry Ford Health, Mayo
Clinic Florida, 19Southern California Research Center, "Duke University School of Medicine, 12Texas Liver Institute,
13Washington University School of Medicine in St. Louis, "#Peak Gastroenterology Associates, 1°GI Pros Research,
16\assachusetts General Hospital, '7Om Research, 18Sanford Medical Center, "University of Chicago, 2°Florida
Research Institute, 2! Yale School of Medicine, 22Cleveland Clinic Weston Hospital

Abstract Text: Background: Primary biliary cholangitis (PBC) is a progressive autoimmune liver disease with
significant unmet need. Current standard-of-care treatments focus on bile acid regulation without directly addressing
the underlying T Cell-mediated pathology. CNP-104 is a first-in-class tolerogenic nanoparticle encapsulating the
dominant PBC autoantigen, PDC-E2, designed to restore antigen-specific immune tolerance. This analysis presents
exploratory prognostic and liver stiffness data from a Phase 2a study of CNP-104. Methods: In this randomized,
double-blind, placebo-controlled trial, 42 PBC patients with an incomplete response to ursodeoxycholic acid were
enrolled. Participants were randomized 2:1 to receive two intravenous doses of CNP-104 (4 or 8 mg/kg) or placebo,
one week apart. Exploratory endpoints included prognostic risk scores (UK-PBC, GLOBE, ALBI) and their
components, liver stiffness measurement (LSM) via vibration-controlled transient elastography (VCTE, FibroScan®),
and PDC-E2-specific Th17 T cells. Data from the go-forward 4 mg/kg CNP-104 dose (“CNP-104;" n=11) and placebo
(n=16) cohorts are presented. Results: Through Day 270, UK-PBC, GLOBE, and ALBI prognostic risk scores
worsened in the placebo arm but remained stable in the CNP-104 arm (p=0.010, p=0.013, p< 0.0001 vs. placebo,
respectively), indicating a reduced risk of poor clinical outcomes. This impact on composite scores appears to be
driven by stabilization of albumin in CNP-104 compared to worsening in placebo (CNP-104: +0.5+1.39g/L from
baseline; placebo: —1.2¢1.93g/L; p=0.014), suggesting an early positive effect on hepatic function. LSM, an
independent predictor of clinical outcomes, increased in placebo but remained stable with CNP-104 through Day 365
(p=0.0013). Across a range of thresholds (%change from baseline), CNP-104 consistently yielded a higher
proportion of subjects achieving stable/improved LSM compared with placebo (=0% change at Day 120: 59% vs
18%; p=0.014). Mechanistically, patients who had a reduction in pathogenic PDC-E2-specific Th17 cells also had a
significant decrease in LSM compared to those with an increase (p=0.001). Conclusions: CNP-104 treatment



stabilized both validated prognostic risk scores and liver stiffness, providing early evidence of disease-modifying
activity. The correlation between modulated antigen-specific pathogenic T Cells and improved clinical endpoints
suggests an effect mediated by restoring immune tolerance. These findings support the continued development of
CNP-104 as a mechanistically distinct therapy for PBC in larger randomized trials.

Th103. Epstein-barr Virus Reprograms Autoreactive B Cells as Antigen-presenting Cells in Autoimmune
Diseases

Shady Younis, Salvinaz Moutusy, Sajede Rasouli, Shaghayegh Jahanbani, Mahesh Pandit and William Robinson
Stanford University, Stanford, CA

Abstract Text: Introduction Systemic lupus erythematosus (SLE) is a systemic autoimmune disease characterized
by anti-nuclear antibodies (ANA). Epstein-Barr virus (EBV) infection has been epidemiologically associated with
SLE, yet its role in pathogenesis remains incompletely defined. Methods We developed an EBV-specific single-cell
RNA-sequencing platform and used it to sequence EBV-infected B cells directiry isolated form the patient. Using
combined EBV-seq, CITE-seq, BCR-seq, and scRNA-seq, we sequenced the EBV genes, B cell receptor (BCR)
repertoires, and transcriptomes of blood B cells from patients with SLE . Results We demonstrated that, in SLE,
EBV* B cells are predominantly CD27+CD21,,w memory B cells that are present at increased frequencies and
express CD70, ZEB2, TBX21, and antigen presenting cell transcriptional pathways. Integrative analysis of chromatin
immunoprecipitation sequencing (ChIP-seq), assay for transposase-accessible chromatin (ATAC-seq), and RNA
Polymerase Il occupancy data revealed EBNA2 binding at the transcriptional start sites and regulatory regions

of CD27, ZEB2, and TBX21 (Tbet), as well as the antigen presenting cell genes demonstrated to be up-regulated in
SLE EBV* B cells. We expressed recombinant antibodies from SLE EBV* B cells and demonstrated that they bind
prototypical SLE nuclear autoantigens, whereas those from healthy individuals do not. We further found that SLE
EBV* B cells can serve as antigen presenting cells to activate T peripheral helper cells with concomitant activation of
related EBV- anti-nuclear double negative 2 B cells and plasmablasts. Conclusion Our results provide a potential
mechanistic basis for EBV being a driver of SLE through infecting and reprograming nuclear antigen reactive B cells
to become activated antigen presenting cells with the potential to promote systemic disease-driving autoimmune
responses.

Th104. Defining the Inmunological Features of CD19 CAR T Cell Therapy in MRL/lpr Mice
Tatiana Lau’, Ryan Lynam’, Elizabeth Adefolaju!, Ramon Klein-Geltink?, Laura Evgin® and Maria Tokuyama’

7University of British Columbia, Vancouver, BC, Canada, 2BC Children's Hospital Research Institute, 3BC Cancer
Research Institute

Abstract Text: Systemic lupus erythematosus (SLE) is a complex rheumatic disease that affects 3.4 million people
worldwide and is characterized by a pronounced sex bias, with a female-to-male ratio of 9:1. CD19 chimeric antigen
receptor (CAR) T cell therapy has been shown to be an effective treatment for SLE, leading to drug-free remission
for at least two years. Despite this advance, questions remain about the immunological correlates of remission, often
referred to as “immune reset,” and whether disease type or severity affect responses to or durability of this therapy.
Here, we used MRL/Ipr mice to comprehensively characterize the immunological outcomes of CD19 CAR T cell
treatment and compared responses to MRL/Ipr mice deficient in TLR9 and NOX2, both displaying exacerbated
disease. First, we found that CD19 CAR transduction efficiency is significantly lower in cells from MRL/Ipr mice
compared to C57BL/6 mice and declines with age and symptom severity. Nonetheless, in vivo B cell depletion by
CD19 CART cells was highly effective in all three strains of MRL/Ipr mice. Notably, the wildtype MRL/Ipr compared
to TIr9+* and Nox2-- MRL/Ipr mice had a higher persistence of CAR T cells in the periphery, bone marrow, and
spleen 18 weeks post-administration. We also observed that CD19 CAR T cell treatment reduced the frequency of



plasmacytoid dendritic cells, age-associated B cells, double negative T cells, and T regulatory cells. These effects
were more pronounced in the TIr9-~ MRL/Ipr mice compared to the wildtype and Nox2-- MRL/lpr mice, suggesting
that CD19 CAR T cell therapy may be particularly effective in individuals with reduced TLR9 expression and
consequent heightened TLRY signaling, a key contributor to the sex bias observed in SLE. The frequencies of these
pathogenic cell subsets also correlate strongly with B cell frequency in CD19 CAR T treated mice, irrespective of
genotype, suggesting that sustained CAR-mediated B cell depletion underlies the observed improvement in disease
outcomes. Overall, these results reveal broader immunological effects of CD19 CAR T cell therapy that contribute to
our understanding of the immune reset phenotype and the durability of this treatment.

Th105. Not All Autoreactive B Cell Subsets Are Created Equal: Elucidating Their Unique Properties and Pathogenic
Potential

Brandon Hilliard", Christopher Hill2, Kristen Wells? and Mia Smith?
TCU Anschutz, Denver, CO, ?Barbara Davis Center for Childhood Diabetes - Anschutz

Abstract Text: INTRODUCTION: B cells play an essential role in T1D pathogenesis. They act as potent antigen
presenting cells capable of priming autoreactive T cells; however, the mechanisms of pathologic B cell accumulation
remain poorly understood. Once in circulation, autoreactive B cells are rendered anergic through mechanisms of
peripheral tolerance. A population of anergic B cells have been described in a subpopulation of naive IgM-
/igD*/CD27- B cells, coined Naive IgD positive B cells (BND cells). We have identified a novel subset of BND cells,
termed BND2 cells, that demonstrate an ability to escape anergy compared to traditional BND cells hereon referred
to as BND1 cells. Importantly, BND2 cells are both expanded and enriched in autoreactivity in patients with T1D
compared to controls. This project aims to identify mechanisms enabling BND2 cells to escape anergy, compared to
traditional BND1 cells, potentially identifying an early lapse in immune regulation contributing the development of
autoreactive T cells in T1D. METHODS: Using single-cell RNA-sequencing and machine learning algorithms, we
compared the physicochemical properties of the BCR from BND2 cells to those of BND1 and other B cell subsets to
understand how differential interaction with self-antigen may contribute the breakdown of peripheral tolerance.
Additionally, we leveraged cell culture and murine models of T1D to identify soluble factors contributing to BND2 cell
development. RESULTS: Our machine learning model reliably identifies autoreactive B cell subsets based on
physicochemical properties, uncovering potential differences in how BND2 cells interact with autoantigens
compared to other B cell subsets. Additionally, we found that combined IFNy and TLR7 stimulation is sufficient to
convert BND1 cells into BND2 cells, independent of T cell help both in vitro and in vivo. CONCLUSIONS: Our
findings demonstrate that BND2 cells escape peripheral tolerance through mechanisms involving IFNy and TLR7
signaling. Additionally, we have identified distinctive physiochemical properties and V(D)J gene usage patterns in
BND2 cells, highlighting a unique BCR repertoire that may contribute to this subset's ability to escape peripheral
tolerance.

Th106. Impact of Competitive Interactions Between Bacteroides and Akkermansia on Type 1 Diabetes

Ruchika Maurya', Rekha Jalandra®, Mary Mulligan2, Radhika Gudi' and Chenthamarakshan Vasu'
"Medical University of South Carolina, Charleston, SC, 2Clemson University

Abstract Text: Type 1 diabetes (T1D) is an autoimmune disorder characterized by T cell-mediated destruction of
pancreatic B cells, leading to lifelong insulin dependence. While genetic susceptibility is a critical determinant of
disease risk, accumulating evidence highlights the gut microbiota as a key environmental modulator of T1D
pathogenesis. In particular, alterations in early-life microbial colonization, intestinal barrier integrity, and mucosal
immune responses have emerged as interconnected factors influencing disease initiation and progression. While
studies employing pre-clinical models have shown a disease preventive role for Akkermansia muciniphila, human
gut commensals belonging to the Bacteroides genus, including Bacteroides fragilis and Bacteroides dorei, are
increasingly recognized to have pathobiont effects in T1D. Our recent report using germ-free (GF) and specific



pathogen free (SPF) non-obese diabetic (NOD) mice has shown that gut colonization by B. fragilis results in
suppression of mucin production, inhibition of colonization by specific microbial communities including A. muciniphila
and acceleration of T1D progression. Hence, we hypothesized that Bacteroides members competitively inhibit T1D-
protective commensals such as A. muciniphila from the colonic microbial niche and promote T1D progression. This
hypothesis is being tested in vitro and by using GF and SPF NOD mice that are mono- and co-colonized using
different human gut commensals. In vitro cultures demonstrate profound inhibitory effects of B. fragilis and B. dorei
on A. muciniphila. Our co-colonization experiments show that both B. fragilis and B. dorei suppress gut colonization
by A. muciniphila and promote a pro-inflammatory immune response and T1D disease progression. While A.
muciniphila protects against insulitis, B. fragilis and B. dorei worsen it. Studies are currently underway using mouse
models, organoids and epithelial cell cultures to determine the nature and dynamics of the competitive interactions
between these human gut commensals and the impact on overall gut microbiota structure and function, intestinal
and systemic immune responses, gut physiology, and T1D disease progression. These studies are expected to
facilitate the development of microbial manipulation strategies for preventing T1D.

Th107. Longitudinal Single-cell Profiling Identifies Inmune Signatures of TNF Inhibitor Response and
Failure in Non-infectious Uveitis

Ashish Kothari', Li Chen', Jung Wha Lee?, Pulak Nath?, Mary Maclean?, Rachel Caspi2, Lam Tsoi', J Michelle
Kahlenberg!, H Nida Sen? and Shilpa Kodati'

7University of Michigan, Ann Arbor, MI, 2National Eye Institute, National Institutes of Health

Abstract Text: Purpose: Although TNF inhibitors (TNFi) are widely used in the treatment of non-infectious uveitis
(NIU), the mechanisms underlying treatment response remain unclear. The purpose of this study was to characterize
immune cell alterations and molecular responses to TNFi therapy in non-infectious uveitis and investigate
differences between clinical responders and non-responders prior to the initiation of therapy. Methods: Paired
peripheral blood mononuclear cell samples (PBMCs) from 16 NIU patients were collected before starting TNFi
treatment and while on TNFi therapy. Single-cell RNA sequencing (sc-seq), surface-protein (CITE-seq), and T Cell
receptor (TCR-seq) sequencing were performed on PBMCs using the 10x Genomics platform. Data processing and
analysis performed using Seurat v5.3. Results: At baseline, treatment responders showed higher expression of
genes associated with immune activation and inflammatory signaling across lymphocyte subsets. Responders
showed upregulation of MHC class Il genes in activated CD4* and CD8* T cells together with elevated TNF pathway
and effector genes including TNFAIP3, NFKBIZ, IFNG (activated CD4* T cells), and TNF and NFKBIZ (NK cells).
Non-responders at baseline showed downregulation of TNF pathway genes, while B cells showed increased
expression of stress associated genes (HSPA1A, LGALS1, and DDT), consistent with a cellular stress state.
Samples obtained on treatment from clinical responders showed TNF/MHC related signatures (MHC class Il genes
in activated CD8* T cells and TNF in NK cells), which were already detectable in responders at baseline and
remained present. In contrast, samples from treated non-responders showed broad upregulation of TNF-associated,
stress response, and signaling regulatory genes across multiple immune cell types, most prominently in B cells and
activated T cells. These included heat-shock and stress response genes. Overall, TCR analysis revealed decreased
clonal expansion post-treatment. Conclusion: TNFi treatment response in NIU is characterized by suppression of
inflammatory and stress response signatures across immune cell types whereas non-responders demonstrated
persistent TNF driven activation and metabolic stress adaptation particularly within B cells and activated T cells.



Th108. Antibodies Against TRIM72 Protein Compromise Membrane Repair in Lupus Patient Derived
Organoids

Hongyu Yuan', Shane Bruckner', Miguel Lopez Perez', Gianni Giarrano', Noah Weisleder? and Wael Jarjour’
"The Ohio State University, Dublin, OH, 2University of Kentucky

Abstract Text: Background Defective plasma membrane repair has been implicated in heart failure, muscular
dystrophy and neurodegeneration. We have previously shown that autoantibodies to membrane repair protein
TRIM72 are found in patients with inflammatory myositis and that these antibodies negatively affect the membrane
repair process. We report the presence of autoantibodies to TRIM72 in lupus patients with myocarditis and we
describe the development of a novel, in-vitro, lupus patient iPSC derived cardiac organoid model which we utilize to
examine the functional effects of these autoantibodies on membrane repair in human derived cardiac muscle cells.
Methods A human iPSC line generated from a lupus patient was differentiated into cardiomyocytes (CMs), and
cardiac organoids. Anti-TRIM72 antibodies in lupus patient serum were confirmed by ELISA prior to functional injury
assays. To model membrane injury across tissues, we established complementary systems: (1) Laser-induced
membrane injury in monolayer cardiomyocytes and 3D cardiac organoids, with membrane integrity quantified by
FM4-64 dye uptake kinetics under defined conditions including lupus patient serum, healthy control serum,
polyclonal anti-TRIM72 antibodies, normal 1gG, and Ca2*-free medium. (2) Mechanical injury of the sarcolemmal
membrane of cardiomyocytes using glass-bead agitation, followed by lactate dehydrogenase (LDH) release
quantification. Results Cardiac organoids formed hollow, spherical structures with spontaneous contractile activity
and expressed cardiac muscle-specific markers, including TNNT2, as confirmed by confocal imaging. Lupus patient
sera containing anti-TRIM72 autoantibodies or rabbit anti-TRIM72 antibodies markedly impaired both monolayer
cardiomyocyte and 3D cardiac organoid membrane resealing, as compared to normal IgG and healthy serum
controls. Ca2+-free conditions further delayed repair, validating the assay’s sensitivity to canonical membrane repair
regulators. Consistent with these findings, mechanical injury of cardiomyocytes revealed significantly increased LDH
release in the presence of lupus patient serum, suggesting that circulating antibodies to membrane repair can
directly impair the physiologic intrinsic membrane repair in human cardiomyocytes and allow the release of
intracellular components. Conclusion We developed a novel, patient derived testing platform that enabled
mechanistic interrogation of membrane repair in a disease-relevant context. These data suggest that patient derived
autoantibodies against TRIM72 play a significant role in lupus patient cardiac manifestations. Ongoing experiments
will further define TRIM72-dependent mechanisms.

Th109. Elevated Influenza Antibodies in Recent Onset Type-1 Narcolepsy
Han Yan', Emmanuel Mignot!, Giorgio Ricciardiello Mejia?, Jing Zhang' and Ling Lin'
TStanford University, Palo Alto, CA, 2|cahn School of Medicine at Mount Sinai

Abstract Text: Objective: Epidemiological studies have shown associations between pandemic H1N1 2009
Influenza-A infection and vaccination (only using Pandemrix®) and the onset of narcolepsy, an autoimmune disease
strongly associated with HLA-DQB1*0602 and other immune genes such as, TRA and TRB. We tested whether
recent onset type-1 narcolepsy patients have increased flu antibodies titers comparing with well-matched controls by
serological experiments. Methods: Sera of 226 recent onset type-1 narcolepsy patients (24 [0.5-48] months) and 307
healthy controls matched by sex, age, and year and season of sample collection were used. Sera were tested for
Influenza-A and B antibodies using hemagglutinin inhibition (HAI) assays and neuraminidase inhibition (NAI) assay
against the dominant strains known to circulate at time of collection. 5 was assigned as antibody titer < 10.
Geometric mean titers (GMT) were calculated by ten to the power of the average of log10 transformed antibody
titers. Associations between confounding factors and disease status and HA/NA antibody titers were further
analyzed using multiple variable linear and logistic regression. Results: Increasing GMT of HA antibody against
H1N1pdm09 [OR=13.2(3.98, 43.7), p=0.00; B-coefficient=0.25(0.15,0.35), p=0.00] and B/Victoria [2.63 (1.06-6.46),
p=0.04; p-coefficient=0.12(0.03, 0.22), p=0.01] was associated with onset of narcolepsy by multivariate logistic and
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linear regression. For NA antibodies, elevated GMT of NA antibody against H1N1pdm09 [B-coefficient=0.31(0.15,
0.47), p=0.00], and B/Victoria [B-coefficient=0.19 (0.09-0.28), p=0.00] was found in patients by multivariate linear
regression, whereas no association was found with HA and/or NA antibodies against H3N2 and B/Yamagata. HA
and NA antibody titers against different strains on the same samples were weakly correlated (Pearson co-efficient
[0.01 - 0.29]). Conclusion: Both HIN1pdm09 and B/Victoria, may trigger narcolepsy onset, but not other strains.
This result is in line with a recent epidemiological study in Europe that reported a strong increase in narcolepsy
onset in 2010 (following 2009 H1N1 pandemic) and a secondary peak in 2013 following a season with a dominant
B/Victoria infection.

Th110. TNFR1 Deletion Protects Human Stem Cell-Derived Islets from TNF-Alpha Driven Inflammatory Injury
Mehdi Soleymani Goloujeh, Ryan Hoang, David Berrios, Ezequiel Ponce, Qizhi Tang and Audrey Parent
University of California, San Francisco, San Francisco, CA

Abstract Text: Background Stem cell-derived islet (SC-islet) transplantation offers a renewable source of insulin-
producing cells for type 1 diabetes (T1D). However, inflammatory signals within the graft microenvironment promote
B-cell dysfunction, death, and immune cell recruitment. Because many of these deleterious effects are mediated by
TNF-a signaling through TNF receptor 1 (TNFR1), we hypothesized that selective deletion of TNFR1 in human SC-
islets would confer cell-intrinsic resistance to TNF-driven injury. Objectives To generate and functionally characterize
TNFR1-knockout (TNFR1-) human SC-islets, evaluate their responses to TNF-a and pro-inflammatory cytokines in
vitro, and establish assays to assess the impact of TNFR1 deletion in combination with HLA class | editing on
resistance to T cell-mediated injury. Methods Human pluripotent stem cells were edited using CRISPR/Cas9 to
delete TNFR1 and B2-microglobulin (B2M). Single- and double-knockout lines were differentiated into SC-islets
alongside wild-type controls. B-cell differentiation and insulin/C-peptide expression were assessed by flow cytometry
and reporter readouts. TNFR1 signaling was evaluated by measuring TNF-o-induced HLA class | upregulation.
Inflammatory stress was modeled using TNF-a/IFN-y/IL-1B, and B-cell death and insulin loss were quantified by
apoptosis markers and reporter assays. T cell co-culture assays were established using PBMCs activated with anti-
CD3/CD28/CD2 to assess direct and cytokine-mediated bystander injury. Results TNFR1-~hPSC lines retained
pluripotency and efficiently differentiated into C-peptide* SC-islets. TNF-a-induced HLA class | upregulation was
markedly reduced in TNFR1--SC-islets, confirming effective disruption of TNFR1 signaling. Exposure to TNF-a or
cytokine cocktails induced B-cell death and insulin loss in wild-type SC-islets, both of which were significantly
attenuated in TNFR1-~ SC-islets. In PBMC co-cultures, B2M-- SC-islets were protected from direct cytotoxicity but
remained susceptible to cytokine-mediated bystander killing. Preliminary data suggest that combined TNFR1/B2M
deletion partially protects SC-islets from cell death under these inflammatory conditions. In vivo survival of TNFR1--
SC-islets following transplantation into NSG mice is currently under investigation using bioluminescence imaging.
Conclusions TNFR1 deletion preserves B-cell differentiation while conferring resistance to TNF-a—mediated injury.
This platform enables mechanistic dissection of TNFR1-dependent inflammation and supports rational combination
strategies with HLA class | editing to improve the durability of SC-islet replacement therapies for T1D.

Th111. High-dimensional Inmune Profiling Identifies Chemokine-driven Tissue Trafficking in Active
Systemic Sclerosis

Maria Noviani', Alfred Yu Ting Chia!, Ahmad Lajam’, Pavanish Kumar!, Vasuki Ranjani Chellamuthu!, Katherine
Nay Yaung', Martin Wasser!, Joo Guan Yeo!, Jacques Behmoaras', Enrico Petretto!, Andrea Hsiu Ling Low? and
Salvatore Albani'

1SingHealth Duke-National University of Singapore Translational Immunology Institute, Singapore, 2Singapore
General Hospital, Singapore
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Abstract Text: Background Systemic sclerosis (SSc) is characterized by immune dysregulation, vasculopathy, and
progressive fibrosis, yet the immunological mechanisms distinguishing active from inactive disease remain poorly
defined. Clinical indices insufficiently capture dynamic immune processes that drive tissue inflammation and fibrosis.
We hypothesized that active SSc is associated with coordinated peripheral immune signatures linked to chemokine-
driven recruitment of pathogenic immune subsets into target tissues. Objectives To identify and characterize the
composition and functional states of the peripheral blood-derived immune cells in patients with active SSc, inactive
SSc and healthy controls. Methods Peripheral blood mononuclear cells from patients with active SSc¢ (n=14), inactive
SSc (n=26) and healthy controls (n=10) were profiled using high-dimensional mass cytometry (CyTOF) with disease
specific antibody panel. Disease activity was defined using the EUSTAR activity index. Unsupervised clustering
(FlowSOM), dimensionality reduction, supervised gating and immune network analyses were performed. Publicly
available transcriptomic datasets from affected skin, lung and gastrointestinal tissues of SSc patients were re-
analysed to interrogate the expression of chemokine ligands corresponding to receptors identified in peripheral
immune subsets from CyTOF analyses. Results Active SSc demonstrated peripheral immune signatures distinct
from inactive SSc and healthy controls. Naive and transitional B-cell subsets with mucosal and tissue-homing
receptors, including CCR6, were increased, suggesting enhanced migratory potential. The myeloid compartment
was skewed toward CD14* monocytes with interferon-response signatures, implicating innate immune activation.
NK cells showed a shift toward cytotoxic phenotypes. Circulating T Cell subsets expressing chemokine receptor
combinations consistent with tissue egress were reduced, supporting active recruitment into inflamed organs. Innate-
like MAIT cells expressing mucosal homing receptors and pro-fibrotic effector molecules were enriched in active
SSc. Immune network analysis revealed increased network density and centralization in active disease, with a
disease-specific module enriched for CLA* and CCR4* immune clusters, consistent with coordinated trafficking
programs. Re-analysis of SSc tissue transcriptomes demonstrated upregulation of CXCL9, CXCL11, CXCL12, and
CX3CLA1, ligands for chemokine receptors expressed by peripheral immune subsets identified by CyTOF, providing
mechanistic evidence of chemokine-mediated immune cell recruitment into affected tissues. Conclusion Active
systemic sclerosis is characterized by coordinated peripheral immune dysregulation with chemokine-dependent
trafficking linking peripheral immune states to tissue inflammation and fibrosis.

Th112. Therapeutic Dosing with Antigen-specific PLGA/CNP Nanoparticles Induces an Increase in
Regulatory T Cells in the Spleen, Blood, and Disease-associate Tissue

Joseph Podojil', Tobias Neef2, Ming-Yi Chiang?, Aubrey Podojil2, Derrick McCarthy®, Adam Elhofy3 and Stephen
Miller2

TNorthwestern University, Cour Pharmaceuticals, Chicago, IL, 2Northwestern University, 3Cour Pharmaceuticals

Abstract Text: Inflammatory immune cell infiltration, tissue destruction, and spread epitope-specific T cell activation
underly CD4* T cell-mediated autoimmune disease pathogenesis. Investigational antigen (Ag)-containing
biodegradable poly(lactide-co-glycolide) nanoparticle, i.e. tolerogenic immune-modifying particles/Cour
Nanoparticles (TIMP/CNPs), treatment is both safe and efficacious for Ag-specific tolerance induction in mice and
Phase I/lla clinical trials in celiac disease primary biliary cholangitis, as well a in preclinical studies. Prior studies
have shown a dependency of Ag-specific CNP treatment on treatment-induced regulatory T cells (Tregs) and Tr1
cells. The present studies utilized the transfer of congenically marked TCR transgenic T cells (5B6 T cells) into
wildtype SJL mice to track these cells over time post treatment. Recipient mice were primed with PLP139-151/CFA
and followed for disease. At the peak of acute disease, the mice were treated with either unloaded CNP or CNP-
PLP139-151. At various time points post treatment, spleen, liver, CNS, and blood were collected to quantify and
phenotype the 5B6 T cells. In continuing to identify the mechanism by which Ag-specific CNP treatment induces
tolerance, the present data show that cDC2s are the APCs that present the CNP-associated Ag in a tolerogenic
manner to Ag-specific CD4* T cells. Additionally, we identify that therapeutic treatment with Ag-specific CNP
significantly decreases the number of effector CD4+* T cells within the disease-associate tissue, while increasing the
ratio of Ag-specific CD4+ regulatory cells (Tregs) to IFN-gamma* cells. Consequently, treatment induced an increase
in the number of Ag-specific Tregs, anergic CD4* T cells, and the ratio of Ag-specific Treg to IFN-gamma* cells
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present within the spleen and blood. Additionally, we have identified that the percentage of both Ag-specific and
host-derived Tregs increased within the blood post Ag-specific CNP dosing. Therefore, these data show that
treatment-induced increases in Ag-specific CD4* T cells post dosing and cellular alterations across treatment
relevant tissues.

Th113. Synovial NK Cells as Drivers of Inflammation in Juvenile Idiopathic Arthritis
Kentaro Yomogida', Roselyn Fierkens', Jun Inamo? and Clara Lin'

TUniversity of Colorado, Aurora, CO, 2Keio University

Abstract Text: Juvenile idiopathic arthritis (JIA) is a heterogeneous childhood-onset arthritis, with oligoarticular and
polyarticular subtypes accounting for 60-80% of cases. The cellular mechanisms sustaining chronic synovial
inflammation in JIA remain incompletely defined. Natural killer (NK) cells comprise 10-40% of lymphocytes in
peripheral blood and synovial fluid; however, their functional contributions to JIA pathophysiology are not well
characterized. We collected paired blood, synovial fluid, and synovial tissue samples from patients with JIA and
profiled NK cell phenotype, function, and heterogeneity across these compartments. Synovial NK cells exhibited
increased production of pro-inflammatory cytokines, including IFN-y and GM-CSF, compared with circulating NK
cells. Consistent with these profiles, NK cells enhanced activation of myeloid cells in vitro. Single-cell RNA
sequencing demonstrated enrichment of activating receptor—associated transcriptional programs in synovial NK cells
and identified synovial fibroblasts as a potential source of NK cell-activating signals. In a murine model of
inflammatory arthritis, depletion of NK cells was associated with reduced disease severity. Collectively, these data
support a model in which local stromal cues within the synovium modulate NK cell activation, promoting cytokine
production and downstream myeloid cell responses that may contribute to synovial inflammation in JIA.

Th114. CD2-targeted Therapy in Type 1 Diabetes Promotes Treg and Exhausted T Cells

Lauren Higdon', Srinath Sanda', Geo Gaile', Patti Tosta®, Allison Dias', Carol Soppe’, Karen Cerosaletti2, Ryan
Doan', Anna Kus?, Carolina Acosta Vega?, S Alice Long?, Alice Wiedeman?, Lia Stelzig3, Karen Boyle3, Rija John®,
Lyudmila Lyakh#, Matthew Sherman?, James McNamara* and Stephen Gitelman®

TImmune Tolerance Network, San Francisco, CA, 2Benaroya Research Institute, *Rho, “DAIT NIAID, SUC San
Francisco

Abstract Text: Objectives: The costimulatory molecule, CD2, is highly expressed on effector and central memory T
cells relative to regulatory T cells (Treg) and may be an important target for immune modulation in type 1 diabetes
(T1D). The phase 2 T1DAL trial (ITN045Al, NCT00965458), using a CD2-targeting fusion protein, alefacept,
demonstrated preserved beta cell function with depletion of the effector T cell population and relative sparing of
Treg. In a new clinical study, DESIGNATE (ITN095AI, NCT05574335), we evaluated whether CD2 T cell depletion
with a monoclonal antibody, siplizumab (TCD-601, ITB-MED), resulted in a similar mechanistic outcome. Methods:
The open-label DESIGNATE trial randomized T1D participants within 18 months of diagnosis to one of four
siplizumab dosing arms, with 12 weekly doses administered. Using PBMC samples from baseline, during the
treatment period, and up to 52 weeks from baseline, we characterized longitudinal changes in T cell and NK cell
populations and quantified CD2 expression by flow and mass cytometry. Results: A total of seven participants were
enrolled before the trial was halted for lymphopenia. Four participants discontinued treatment early due to
lymphopenia, and three completed the 12-week course. The Treg:T effector ratio and the frequency of exhausted
(PD1*TIGIT*) CD4 T cells increased in all participants. Participants who discontinued therapy saw greater increases
in these values. While CD2"sh cells were depleted and CD2y, cells spared in the completers, both CD2hish and
CD2, were depleted in the discontinuers. Discontinuers and completers had differing NK cell phenotypes at
baseline, and discontinuers experienced a more rapid recovery of NK cells after depletion. Conclusions: In T1D
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participants, a monoclonal antibody targeting CD2 increased relative levels of Treg and exhausted CD4 T cells but
was associated with significant T cell depletion. These findings support the continued study of CD2-targeting
molecules to develop new therapies for T1D

Th115. Defining the Differentiation Mechanisms of Pathogenic Granzyme K* CD8 T Cells
Laura Lim, Brad Barrett, Kellsey Johannes, Anna Helena Jonsson and J. Nicole Zeid
University of Colorado Anschutz Medical Campus, Denver, CO

Abstract Text: Objective: Our lab and others have identified a unique subset of granzyme K (GZMK)-expressing
CD8 T cells that are enriched in tissues in rheumatoid arthritis (RA) and other diseases. These GZMK* CD8 T cells
exhibit a transcriptional profile different from classic granzyme B (GZMB)-expressing cytotoxic T lymphocytes
(CTLs). Instead, these CD8 T cells have low cytotoxic potential and express high levels of GZMK, a serine protease
which activates complement cascades and stimulates stromal cells to produce pro-inflammatory cytokines. Despite
these potent effector functions and observed abundance in multiple disease settings, the mechanisms driving the
expansion and differentiation of GZMK* CD8 T cells remain unclear. In this study, we investigate the effects of high-
and low-affinity T Cell receptor (TCR) stimulation as well as peptide stimulation on GZMK expression by CD8 T cells.
Methods: We stimulated bulk CD8 T cells from healthy donors using anti-CD3 antibody clones OKT3 and UCHT1,
which have high and low relative affinities for CD3 epsilon, or HLA-02*01-restricted immunodominant peptides from
influenza, cytomegalovirus (CMV), and Epstein-Barr virus (EBV) for up to 4 days and measured GZMK and GZMB
protein by flow cytometry and mRNA by RT-qPCR. Results: T cell stimulation using OKT3, a high-affinity anti-CD3
antibody clone, sharply reduced intracellular GZMK protein and increased intracellular GZMB protein. Lower-affinity
anti-CD3 clone UCHT1 induced a milder reduction in GZMK at lower concentrations, suggesting that TCR
stimulation regulates GZMK protein in an analog manner. Stimulation with influenza, CMV, or EBV peptides similarly
induced a mostly GZMB*GZMK- phenotype among tetramer-positive (i.e. antigen-specific) cells. Next, to determine
whether observed GZMK protein reflects GZMK transcriptional expression versus release of GZMK protein with
continued transcription, we performed RT-qPCR. Upon TCR stimulation, CD8 T cells rapidly produced high levels of
GZMB transcripts but exhibited a sharp decrease in GZMK transcripts, indicating that TCR stimulation reduces
GZMK expression at the transcriptional level. Conclusions: We demonstrate here a reductionist in vitro system to
tease out the TCR-dependent cues involved in the differentiation of pathogenic GZMK* CD8 T cells. Ongoing studies
will test the effect of co-stimulation, cytokine signaling, and repeated antigenic exposures on CD8 T cell phenotypes.

Th116. High Placental Transfer TNF Inhibitors During Pregnancy Are Associated with Delayed T Cell
Maturation and Transient IL-12/IFN-y Inmune Pathway Dysfunction in Infants

Yiyi Luo', Aina Freixedas-Raventés', Nuria Bafios2, Andrea Pluma®, Guillermo Argtiello*, Daniel Acevedo,
Sebastian Rodriguez-Garcia2, Raul Castellanos-Moreira2, Estefania Quesada-Masachs®, Estefania Moreno®, Gilda
Yanez!, Celia Marti-Castellote!, Angela Deya-Martinez!, Ana Garcia-Garcia', Mireia Torres3, Elena RicartZ, Manel
Casellas3, Dolors Grados®, Manel Juan3, Ana Esteve-Solé2 and Laia Alsina’

Tinstitut de Recerca Sant Joan de Déu, Barcelona, Catalonia, Spain, 2Hospital Clinic de Barcelona, 3 Hospital
Universitari Vall d'Hebron, “MedSavana SL - Universitat Oberta de Catalunya, *Hospital Universitari d'lqualada

Abstract Text: Background: Tumor necrosis factor inhibitors (TNFi) used during pregnancy cross the placenta,
particularly in the third trimester, and may persist in neonatal circulation for several months after birth. As TNF is
essential for early lymphoid development and IL-12/IFN-y-mediated responses to mycobacterial infection, prenatal
TNFi exposure may disrupt neonatal immune maturation and increase the risk of immune dysfunction. Methods: We
conducted a longitudinal evaluation of immune development in infants exposed to TNFi in utero, from birth (umbilical
cord blood) through one year of age (peripheral blood). Analyses included: (1) lymphocyte subset development; (2)
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cytokine responses to mycobacterial stimulation to assess IL-12/IFN-y axis functionality; and (3) humoral immunity,
including immunoglobulin levels and vaccine responses. Outcomes were compared with those from an age-matched
healthy pediatric cohort. Clinical follow-up was performed by a pediatric immunologist, monitoring growth, infection
incidence, and signs of immune dysregulation until one year of age. Results: Fifty infants born to mothers with
rheumatic diseases or inflammatory bowel disease were enrolled, including pregnancies treated with TNFi
(adalimumab [ADA], n=16; infliximab [IFX], n=11; etanercept [ETN], n=5; certolizumab pegol [CZP], n=11) and
untreated controls (n=7). Infants exposed to TNFi with higher placental transfer (ADA and IFX) showed delayed T
cell maturation during the first year of life, characterized by increased naive T cells, reduced memory T cells, and
decreased regulatory T cells at birth. In contrast, minimal immunological alterations were observed in CZP- and
ETN-exposed infants, and B cell immunity remained largely intact across groups. Functional impairment of the IL-
12/IFN-y axis was detected at birth in ADA- and IFX-exposed newborns, with progressive recovery following
postnatal drug clearance, supporting postponement of BCG vaccination until complete elimination of TNFi. Clinically,
no increase in infection rates was observed; however, 12 of 50 children developed mild to moderate allergic
manifestations, which were associated with reduced regulatory T cell frequencies. Conclusions: Exposure to TNFi
during pregnancy may have lasting implications for neonatal immune development. Targeted immunological
monitoring and specialized follow-up are warranted in exposed infants.

Th117. NanoGalaxy™, a Novel Hydrophilic Nanoparticle mRNA-based Platform, Induces T Cell Proliferation
and Antigen-specific Inmune Tolerance in Murine Autoimmune Disease Models

Jorge Mora, Jennifer Lu, Karina Lajoie, Vignesh Narayanaswamy, Matthew Noneman, Juliana Popovitz, Suhasini
Boddupalli, Santanu Maity, Gopinath Tiruchinapally, Adam Turner, Sam Wong, Carlos Medina, Kevin Walsh, Hana
Zhang, Abby Mandac-Abad, David Newstrom, Yoonchul Shin, Seokjoong Kim, Timothy Fong and Derek Sloan

GenEdit, Brisbane, CA

Abstract Text: mRNA-based therapies are very promising in immunological diseases owing to their ability to encode
virtually any antigen or immunomodulatory proteins. We utilized NanoGalaxy™, a hydrophilic nanoparticle (HNP)
platform, to identify HNPs with mRNA delivery to spleen antigen-presenting cells (APCs) and optimal T cell priming
to induce antigen-specific immune tolerance (ASIT) in autoimmune diseases. mRNA delivery to spleen APCs was
assessed by intravenous (i.v.) injection of HNPs encapsulating GFP mRNA and flow cytometry in splenocytes. T cell
activation was evaluated by i.v. injection of HNPs encapsulating ovalbumin (Ova) mRNA in mice and flow cytometry
in splenocytes after immunizations. ASIT was assessed in two models, delayed-type hypersensitivity (DTH) induced
with Ova protein immunization and experimental autoimmune encephalomyelitis (EAE) induced with myelin
oligodendrocyte glycoprotein peptide (MOGp) immunization. For ASIT therapies, mice were injected i.v. with HNPs
or lipoplex (LPX) encapsulating Ova or MOGp mRNAs plus/minus tolerogenic immune modulators. Therapeutic
responses were assessed by measuring footpad inflammation (DTH) or clinical scores (EAE), and immune
correlates were assessed by cytometric bead array (CBA) and/or flow cytometry in splenocytes. To assess
translatability, Cynomolgus macaques received two i.v. doses of HNPs encapsulating Ova mRNA administered three
weeks apart. T cell responses were assessed by FluoroSpot and safety was assessed by analyzing blood
parameters. In mice, HNPs transfected over 15% APCs in spleen with minimal hepatic uptake, and several HNPs
induced T cell responses that were higher compared to LPX benchmark. Of note, HNPs encapsulating Ova or
MOGp mRNAs plus tolerogenic immune modulators efficiently induced ASIT in the DTH and EAE models,
respectively, while HNPs without tolerogenic co-payloads did not lead to optimal immune tolerance. In Cynomolgus
macaques, immunization with HNPs delivering Ova mRNA was well tolerated and induced antigen-specific T cell
responses, without evidence of hepatic toxicity or changes in key blood parameters. In summary, NanoGalaxy ™
HNP is a versatile platform to deliver mRNA-encoded antigens plus immune modulators to spleen APCs and induce
ASIT in autoimmune diseases, while showing translational potential and safety in non-human primates.
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Th118. Preclinical Development of an Anti-IL-22 Antibody for the Treatment of Atopic Dermatitis

Michael Gibbons, Racquel Domingo-Gonzalez, Lance Hepler, Andrew Hill, David Jaffe, Maya Kotturi, Wyatt
McDonnell, Katie Pfeiffer, Lee Rivera and Tim Sullivan

Infinimmune, Alameda, CA

Abstract Text: The pathologic role of interleukin-22 (IL-22) in atopic dermatitis has been shown in a number of
clinical settings, including improved AD symptoms in moderate to severe AD patients after anti-IL-22 and anti-IL-
22RA1 inhibition and induction of AD in patients receiving exogenous IL-22 for treatment of non-dermatological
disease. Where commercially successful anti-IL-4/13 receptor and anti-IL-13 antibody drugs inhibit the Th2
inflammatory processes inherent to AD, inhibition of IL-22 acts directly on the epithelium to address the dysregulated
antimicrobial and barrier function of AD skin. Anti-IL-22 treatment represents both a compelling standalone therapy
and a clear complement to existing drugs. To this end we developed a set of fully human anti-IL-22 antibody
candidates using our proprietary Anthrobody® discovery platform and GLIMPSE antibody language model.
Beginning with antibodies discovered directly from humans, we performed several rounds of engineering to optimize
the stability, developability, and potency of the initial candidates. From these we have selected a lead candidate,
IFX-101, which demonstrates high affinity (< 10pM) and in vitro potency (IC50 < 10pM), as well as strong in vivo
potency evidenced by significant reduction in ear thickening even at low (0.1mg/kg) dosing. In addition to superior
potency, IFX-101 is half-life extended to a projected human half-life of ~76 days, which enables a patient preferred
quarterly dosing profile or better. We believe that the combination of a distinct mechanism of action relative to
existing therapeutics and superior drug exposure and dosing schedule enabled by the long half life of this candidate
will have a positive impact on AD patients, particularly those for whom existing therapies have failed.

Th119. Characterization of B Cells in Dermatomyositis and Sjogren’s Syndrome
Aurelie Clottu, Mengrui Zhang, Salvinaz Moutusy, Laura Van Dam, Xiaohao Wu and William Robinson
Stanford University, Palo Alto, CA

Abstract Text: Introduction and aim: Dermatomyositis (DM) is a rare, heterogeneous and often severe autoimmune
disease characterized by skin and/or muscle inflammation, which is linked to various autoantibodies (1). Sjégren’s
syndrome (SS) is a disease characterized by autoimmune exocrine gland inflammation and destruction, associated
to varied systemic features such as joint, skin or neurologic symptoms (2). Recent data show a role for B cells in
these diseases, and B cell targeted therapies have demonstrated promising results (1)(3). However, the knowledge
about B cell contribution is still limited, while morbidity and mortality remain high. Hence, this study aims at better
understanding the role of B cells in the pathogenesis of DM and SS, to improve treatment strategies. Methods and
design: We included 7 DM patients (2 anti-Jo1, 1 anti-PL7, 1 anti-TIF1y, 1 anti-MDAS, 2 anti-NXP2), 4 SS and 5
healthy controls (HC). Whole B cells were analyzed using 10X single cell RNA sequencing including whole
transcriptome and VDJ sequencing. Results: We included a total of 106°151 B cells, with 51°100 DM cells, 36918 SS
cells and 18'133 HC cells. After dimension reduction and unsupervised clustering from a principal component
analysis-reduced gene expression matrix, we defined 9 clusters. 6 included CD27- cells, and 3 included CD27+ cells.
One of the CD27- clusters showed a gene expression pattern suggestive of an atypical/age associated B cell-like
subset (CD19+, CD20*, CD21-, Zeb2*, Thet*, CD11c*). In DM and SS patients compared to HC, we observed shifts
in the number of cells in several CD27- cell types, including in an HLA-DR*CD74+ cluster in DM (p = 0.016) and in a
PTEN*, PAX5* cluster in SS (p = 0.020). CDR3 Shannon diversity index shows a significantly higher diversity in
most DM and SS CD27- subsets compared to HC. Conclusion: These data are in line with literature showing
distorted B cell characteristics in autoimmune diseases, in particular naive population shifts and BCR changes, and
may be linked to tolerance checkpoint defects (4). Uncovering the role of B cells in DM and SS may open new
avenues for understanding the pathogenesis of these conditions and may promote new therapeutic approaches.
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Th120. Elevated Baseline CD4* T Cell Activation State Is Associated with Poorer Response to Abatacept in
Type 1 Diabetes

Morgan Boyd, Christine Bender, Sarah Kobernat, Harshini Chandrashekar, Andrew Koval, Matthew Dufort, Carla
Greenbaum, Cate Speake and S. Alice Long

Benaroya Research Institute, Seattle, WA

Abstract Text: Abatacept is a CTLA-4 Ig fusion molecule that blocks CD28-mediated T cell activation. Trials of
abatacept in patients with type 1 diabetes (T1D) have yielded mixed clinical outcomes and inconsistent correlations
between immune parameters and clinical response. Thus, the DREAMT (NCT04118153) mechanistic clinical trial
enrolled individuals recently diagnosed with T1D, treated weekly with subcutaneous abatacept, and conducted
intensive immune profiling and a 6-month quantitative response (QR) measure integrating age and C-peptide to
compare observed versus expected (with and without abatacept) disease progression. DREAMT participants
displayed a mean positive QR (p < 0.05), indicating three months of abatacept significantly delayed T1D
progression. Longitudinal PBMC samples were characterized by flow and mass cytometry and immune changes
from baseline were evaluated using the Wilcoxon signed-rank test. Abatacept reduced the expression of
costimulation markers ICOS, CTLA-4, and OX40 to varying degrees in memory CD4* T regulatory (Treg) and T
conventional (Tconv) cells. As early as two weeks after treatment, surface and intracellular ICOS and intracellular
CTLA-4 declined in both populations while surface CTLA-4 remained comparable to baseline throughout treatment
(p < 0.05), suggesting that abatacept limits CTLA-4 recycling. Intracellular and surface OX40 were reduced in
memory Treg at two and four weeks, respectively, and remained relatively stable in Tconv (p < 0.05). In addition,
total %Treg, %ICOS*PD1+ of T follicular helper (Tfh) and Treg cells, and %CCR7-PD1+ of Tfh and T peripheral
helper (Tph) cells declined within two weeks of treatment (p < 0.05), consistent with observations at later timepoints
in previously published trials. However, these early treatment-induced changes in CD4* activation did not correlate
with clinical response. Instead, QR was negatively associated with baseline CD4* T cell activation, including
increased frequencies of ICOS*PD1+ and CTLA-4* memory Treg (r = -0.59, -0.52), as well as OX40 expression and
IL-2 production by Tfh (r = -0.49, -0.46). Higher baseline %TNFa production by memory Tconv and PD-L1
expression across antigen presenting cell subsets were also associated with poorer response (Spearman, p < 0.05).
Together, these findings suggest that while abatacept broadly reduces CD4* T cell activation, elevated baseline
CD4+ immune activation predicts poorer clinical response.

Th121. Parathyroid Hormone-B Cell Axis in Rheumatoid Arthritis: Defining PTHR1 as a Potential Biomarker
of Disease Activity

Sinda Boumediene, Gabriel Tobon, Beenish Hafiz and Nour Albastt
Southern lllinois University School of Medicine, Springfield, IL

Abstract Text: Introduction: Hormonal-immune crosstalk is increasingly recognized in autoimmune pathogenesis.
Beyond estrogen and prolactin, parathyroid hormone (PTH) is emerging as an immune regulator through its receptor
PTHR1, expressed on lymphocytes. We have previously reported that PTHR1 expression is significantly elevated in
B cells from patients with systemic lupus erythematosus. Building on these findings, we examined whether similar
changes occur in rheumatoid arthritis (RA) and their association with disease activity. Methods: Peripheral blood
samples from patients with RA (n = 25) and age-matched controls without autoimmune disease (n = 11) were
analyzed by flow cytometry to quantify %PTHR1* B cells and mean fluorescence intensity (MFI). Group
comparisons used Mann-Whitney U tests, and correlations with CDAI, CRP, ESR, PTH, and vitamin D employed
Spearman coefficients. Results: RA patients exhibited higher %PTHR1* B cells. PTHR1 MFI was significant
elevated in patients vs. controls (p = 0.047). Within RA, PTH correlated positively with %PTHR1* B cells (r = 0.31,
95% CI -0.13-0.65) and CDAI (r = 0.25, 95% CI -0.18-0.59), though not reaching significance. Vitamin D levels
were lower in RA (p = 0.013), and inverse trends with disease activity were observed. Interestingly, of the 25 patients
with RA, 17 had elevated PTHR1 expression on B cells and decreased vitamin D levels. Conclusions: We
demonstrate that PTHR1 expression is upregulated in B lymphocytes from RA patients, supporting the existence of
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a PTH-PTHR1-vitamin D axis that influences B-cell activation and inflammation. These findings position PTHR1 as
a promising biomarker and mechanistic link between endocrine and immune dysregulation in RA.

Th122. Characterization of Intestinal Bacterium Specific T Helper Subsets in Individuals with Rheumatoid
Arthritis

Anthony Jones', Brendan Allen?, Sylvia Posso’, Jane Buckner!, Kristine Kuhn2 and Eddie James'

'Benaroya Research Institute, Seattle, WA, 2University of Colorado

Abstract Text: The mucosal origins hypothesis proposes that immune dysregulation in individuals who develop
rheumatoid arthritis (RA) is initiated at mucosal surfaces, promoting subsequent autoimmunity and joint pathology.
Evidence supporting this model includes the emergence of IgA anti-citrullinated protein antibodies (ACPA), which
precede clinical disease by several years and correlate with mucosal inflammation. The intestinal bacterium
Subdoligranulum didolesgii (S. dido) was identified as a target of RA-associated IgA and IgG autoantibodies.
Gavage with S. dido induced CD4* T cell activation, autoantibody production, and joint swelling in murine models,
establishing a causal relationship between this gut microbe and RA-relevant immune responses. However, T cell
responses against S. dido in human subjects with RA remain incompletely characterized. To elucidate precise
antigenic targets of S. dido—specific T cell responses, unbiased HLA class Il peptidomic profiling of HLA-
DRB1*04:01 (DR0401) transgenic dendritic cells pulsed with killed S. dido was performed, resulting in the
identification of DR0401-bound peptides from multiple S. dido proteins. After synthesizing the most prevalently
observed peptides, in vitro T cell assays were conducted to screen for S. dido—derived epitopes that elicited
measurable CD4* T cell responses. After confirming the resulting epitopes through T cell cloning and additional
testing, a multicolor HLA class Il tetramer panel incorporating the most prevalent S. dido epitopes was developed.
This panel was applied for direct ex vivo profiling of S. dido-specific CD4* T cells in the peripheral blood of RA
patients and matched controls, providing insight into disease-associated effector T cell states, including inflammatory
and memory subsets implicated in RA pathogenesis. In summary, this study verifies a human-relevant antigenic and
immunologic framework by which an intestinal microbe may initiate RA-associated autoimmunity. Identification of S.
dido-derived HLA-restricted epitopes and characterization of cognate T cell responses establishes a foundation for
antigen-specific immune monitoring and informs future strategies for early disease interception, mucosal immune
modulation, and restoration of tolerance prior to irreversible joint damage.

Th123. Nasal Foralumab Ameliorates Neuroinflammation in Secondary Progressive Multiple Sclerosis by
Inducing Transcriptional Reprogramming in T Cells

Ronaldo Francisco, Thais Moreira, Patrick Da Silva, Ana Carolina Brandao, Jonathan Zurawski, Shahamat Tauhid,
Ariele Jinich, John Sullivan, Clare Baecher-Allen, Tarun Singhal, Rohit Bakshi, Tanuja Chitnis and Howard Weiner

Brigham and Women's Hospital, Brookline, MA

Abstract Text: Chronic neuroinflammation in multiple sclerosis (MS) can persist independently of relapse activity,
revealing mechanisms of progression not addressed by current therapies. Dysregulated T Cell activity plays a
central role in this process and is the main target of nasal Foralumab immunotherapy. Here, we aimed to identify
CNS-related biomarkers in the CSF of MS patients linked to disease progression and to define the molecular effects
of Foralumab in secondary progressive (SP) MS. We integrated longitudinal single-cell transcriptomic data from
PBMC (n = 4) with data-independent acquisition (DIA) proteomics from CSF (n = 22) collected at baseline, 3 months,
and 6 months from multiple sclerosis patients treated with nasal foralumab. Differential gene expression analyses
comparing 3- and 6-month time points with baseline revealed downregulation of inflammatory response pathways,
interferon signaling, and NF-kB activity in T cells. Co-expression network analysis demonstrated a shift in naive
CD4* T cells toward a regulatory-permissive transcriptional state, while Tregs exhibited a distinct transcriptional
program enriched for tissue-migration markers. Peripheral effector CD8* T cells showed reduced cytotoxicity-
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associated co-expression modules. In CSF proteomics, SP samples were enriched for fibroblast-related proteins
involved in tissue injury, fibrosis, and extracellular matrix (ECM) remodeling (FAP, COL8A1), along with elevated
cytotoxicity markers (CTSW) and components of the complement cascade. Foralumab treatment significantly
reduced the expression of proteins linked to cytotoxic activity (LAMP1), interferon signaling (IFNAR1), tissue
injury/fibrosis (COBA1), and NF-kB—dependent inflammation (SIGLEC14, LY86). Notably, increased TGFB1
expression was observed in both CSF and PBMCs, suggesting a regulatory and immunomodulatory effect of the
therapy. We identified accessible biomarkers distinguishing SP patients and proteins linked to disease progression
and found that nasal Foralumab ameliorates MS by increasing TGFB1 and suppressing T cell cytotoxicity and
inflammation.

Th124. Potent and Selective First-in-class Oral IRF5 Degrader, KT-579, Inhibits Endosomal TLR-induced
Responses in SLE Derived PBMCs and Significantly Reduces Disease Activity in the MRL.Ipr Mouse Lupus
Model

Erik Corcoran, Emily Lurier, Virginia Massa, Erik Corcoran, Susan Breitkopf, Jordan Leedberg, Yi Zhang, Ryan
Camire, Chris Ho, Charles Howarth, Sarah Martinez, Revonda Mehovic, Murugappan Sathappa, Nello Mainolfi,
Juliet Williams and Veronica Campbell

Kymera Therapeutics, Watertown, MA

Abstract Text: IRF5 is a transcription factor and master regulator of pro-inflammatory immune responses activated
downstream of specific pattern recognition receptors (PRRs) like Toll-like receptors (TLRs). IRF5 is constitutively
expressed in immune cells such as monocytes, dendritic cells and B cells. Human genetic and functional studies
have linked IRF5 dysregulation to the pathogenesis of multiple autoimmune diseases, including SLE and Sjégren’s,
and Irf5-deficient mice are protected from lupus onset and severity. In SLE, endosomal TLRs recognize nuclear self-
antigens, and can trigger IRF5 activation to drive the breakdown of immune tolerance via a cascade involving
increased Type | IFN and pro-inflammatory cytokine production, and cellular functions such B cell activation and
autoantibody production. Despite its strong mechanistic and genetic validation, IRF5 has historically remained
undrugged, likely due to its lack of catalytic activity, activation complexity and multiple functional isoforms making it
well suited for targeted protein degradation. KT-579, an oral IRF5 degrader, has demonstrated potent and selective
activity in preclinical studies, offering a novel approach to modulating this context-dependent central activator of
immune responses. In vitro, peripheral blood mononuclear cells (PBMCs) derived from healthy or SLE donors with
or without common polymorphisms associated with SLE were cultured with KT-579 in the presence or absence of
TLR7, TLR8 or TLR9 activation to evaluate KT-579 potency and functional activity. KT-579 demonstrated potent
IRF5 degradation equally across healthy and SLE donors and blocked TLR-induced nuclear IRF5 translocation
which correlated with reduction of pro-inflammatory cytokines and IgG levels. In vivo KT-579 led to dose-dependent
IRF5 degradation and inhibition of both TLR7- and TLR9- induced plasma cytokine release including TNFa, IL-6, IL-
12 and IFNB. In the MRL.Ipr lupus model, KT-579 doses achieving >85% degradation led to significant reduction of
proteinuria and 100% survival through end of study, reduction of both anti-dsDNA and anti-Sm autoantibodies in
plasma, and reduction of IgG deposition in kidney, with results superior to active comparators including a TLR7/8
small molecule inhibitor. These findings position KT-579 as a novel, first-in-class, oral IRF degrader with the
potential to transform the treatment landscape of lupus and multiple autoimmune diseases driven by IRF5
dysregulation.
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Th126. An in vivo CRISPR Screen to Identify Genes Important for Patrolling Monocytes in Lupus
John Ray, Lucy Li, Alex Ho, Natalie Thulin, Meghan McQuade and Jessica Hamerman
Benaroya Research Institute, Seattle, WA

Abstract Text: Systemic lupus erythematosus (SLE) is a multi-organ autoimmune disease. Patrolling or non-
classical monocytes (pMonos), defined as CD14dimCD16hi cells in humans and Ly6CIoTREML4+* cells in mice, are
found in increased numbers in blood, skin and kidneys of SLE patients and are associated with lupus nephritis, a
cause of morbidity and mortality in individuals with SLE. However, we have an incomplete understanding of the
differentiation and function of pMonos during homeostasis and disease. To better understand pMono differentiation
from classical monocytes (cMonos) and identify new therapeutic targets for SLE, we performed an in vivo CRISPR
knock-out screen using a TLR7-overexpressing mouse model of SLE. We targeted 73 monocyte-expressed genes
whose expression correlates with SLE genome-wide association study (GWAS) risk alleles according to eQTL
studies. We infected Cas9-expressing hematopoietic stem cells with guide RNA (gRNA) libraries targeting these
genes, as well as positive and negative control gRNAs, and transferred them into lethally irradiated mice. After 2
weeks, we sequenced gRNAs from spleen monocyte populations to identify genes that impact monocyte prevalence.
We discovered genes that disproportionately reduced pMono prevalence compared to that of classical monocytes,
including lkzf1, Mapk14, and Ube2h. We focused particularly on Ikzf1, which encodes the transcription factor Ikaros,
and which we have confirmed as a regulatory of pMono differentiation using single gRNA experiments in vivo. Using
single cell RNA-seq of monocyte populations, we find that the Ikzf1 program is induced by TLR7 and is highly active
in pMono vs. cMono. Collectively, these data define Ikaros as a critical regulator of pMono differentiation.
Therapeutics targeting human IKZF1 are currently in clinical trials for SLE, and our work contributes contextual clues
for its efficacy.

Th127. Efficacy of Teplizumab in Delaying Onset of Stage 3 Type 1 Diabetes
Samantha Klein, Aye Khine, Srinath Sanda, Stephen Gitelman and Zoe Quandt
University of California, San Francisco, San Francisco, CA

Abstract Text: Background: Teplizumab is the first FDA approved medication to delay stage 3 Type 1 Diabetes
(T1D) onset when used to treat stage 2 T1D. Teplizumab is an immunomodulator that attenuates autoimmune
pancreatic beta cell destruction, although its clinical efficacy remains underreported. Methods: We report a single-
center experience of teplizumab infusions for stage 2 T1D. Patients with stage 2 T1D were treated with teplizumab
according to the label instructions. Diabetes medical history and adverse events were recorded prior to and at
regular intervals after teplizumab. Progression to stage 3 T1D was defined as insulin initiation or meeting ADA
diagnostic criteria. Results: As of December 1, 2025, our observational study included 15 enrolled patients who
received teplizumab, 14 of whom completed the 14-day course. All treated patients had stage 2 T1D, identified
through screening due to T1D family history (67%) or a new prediabetes diagnosis (33%). Three patients, all of
whom completed the full teplizumab course, progressed to stage 3, between 36 and 233 days following treatment. At
6 months after teplizumab, 86.7% had not reached stage 3 (95% Cl, 0.71-1.00). At 1 year after treatment, 79.4%
had not reached stage 3 (95% Cl, 0.612-1.00). With no additional stage 3 diagnoses, 79.4% of patients remained in
stage 2 for up to 2 years post treatment. Serious adverse events during treatment were limited to two patients with
cytokine release syndrome, both treated with steroids. One of these patients had a concomitant liver injury leading to
treatment cessation after 5 doses of teplizumab, which resolved with a steroid taper by 12 days after teplizumab
cessation. Neither effected patient reached stage 3 after 20 months of surveillance. In the month following treatment,
two adult patients developed EBV reactivation, one adult patient had strep throat, and one pediatric patient was
hospitalized for serum sickness, which was treated with prednisone. Conclusion: In a single-center experience,
progression to stage 3 T1D following standard of care teplizumab was higher than rates following teplizumab in the
pivotal clinical trial, but lower than rates in the trial's placebo group. Patients should be followed after the infusion to
monitor for adverse events.
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Th128. A Tissue-restricted Transgenic NOD Model to Study APC-specific Antigen-specific Tolerance in vivo

Remi Creusot', Camillo Bechi Genzano', Kim Becker!, Bhawna Chandravanshi', Lucy Ho?, Leonor Teles?,
Jonathan Kon', Tian Bai', Tyla Young' and Alice Tomei?

TColumbia University, New York, NY, 2University of Miami

Abstract Text: Re-establishing antigen-specific tolerance is a major goal in Type 1 diabetes (T1D) therapy to
prevent B cell loss. Antigen-specific approaches improve on conventional immunotherapies by targeting autoreactive
lymphocytes through controlled autoantigen exposure. These strategies employ diverse delivery modalities and
target various antigen-presenting cells (APCs) to induce tolerance, yet optimal tolerogenic conditions remain
undefined. We generated a novel mouse strain, termed “Inducible Diabetogenic Endogenous AntigenS” (IDEAS),
carrying a Cre-inducible transgene encoding multiple T1D-relevant B cell epitopes and GFP on the non-obese
diabetic (NOD) background. Low-level engagement of a few adoptively transferred islet antigen-reactive (IAR) CD4*
and CD8* T cell clones revealed slight transgene leakiness and antigen presentation in IDEAS lymph nodes and
spleen, whereas GFP was induced only upon Cre expression. We used this model to assess the tolerogenic
potential of fibroblastic reticular cells (FRCs) using Ccl19CrexIDEAS mice. More pronounced activation of IAR T cell
clones was observed after transfer into these mice, in which full expression was restricted to Ccl19* FRCs. Both
IDEAS and Ccl19CrexIDEAS mice were protected from diabetes, and most IDEAS mice remained protected after
anti-PD1 treatment. Lymph nodes from Ccl19CrexIDEAS donors were transplanted into immunodeficient NOD.scid
recipients. Three weeks later, transferred IAR T cell clones could migrate to the grafted lymph nodes, where they
were engaged by antigen-expressing FRCs. Ongoing incidence studies are evaluating the outcomes of this
engagement on T cell phenotype and disease progression in NOD mice. In parallel, a non-leaky Cre-inducible
version of IDEAS is being developed.

Th129. Adoptive Transfer of Lupus Patient PBMCs Promotes Salt-sensitive Hypertension and Kidney Injury
in Inmunodeficient Mice

Mohammad Saleem', Taseer Ahmad?, Alexandria Haynes', Suha Arshad', Claude Albritton®, Phicharmon
Kulapatana', Amy Major!, Michelle Ormseth!, Olivia Posey', Michael Stein' and Annet Kirabo'

Vanderbilt University Medical Center, Nashville, TN, 2University of Sargodha, SMeharry Medical School

Abstract Text: Introduction: Salt sensitivity of blood pressure (SSBP) is an independent risk factor for
cardiovascular disease (CVD), even in normotensive people. Systemic lupus erythematosus (SLE) is also a risk
factor for CVD and hypertension. SLE and CVD are on the rise, and it is unknown if this is attributable to the
increased dietary salt in the modern diet. Hypothesis: We hypothesized that the adoptive transfer of peripheral blood
mononuclear cells (PBMCs) from patients with SLE/lupus into immunodeficient mice (NSG/MHCI/MHCII-) would
increase inflammation and SSBP after high salt feeding. Method: In vitro studies were performed using PBMCs
isolated from patients with SLE and treated with and without high salt. We humanized mice with PBMCs from
patients with SLE (n=7) and controls without autoimmune disease (n=7) in animal studies. The mice were fed a 4%
high-salt diet for two weeks. Blood pressure was measured with radiotelemetry, immune phenotyping was performed
with flow cytometry, and vascular reactivity was assessed in mesenteric arteries using wire myography. Results: A
high salt diet significantly increased systolic blood pressure in lupus mice compared to the controls (133.0 vs.116.4
mmHg, p=0.001). APC infiltration (macrophages, monocytes, dendritic cells), proinflammatory markers, and
oxidative stress (Isolevuglandins, Nox2) were significantly higher in the kidneys of mice receiving the PBMC from the
SLE patients (lupus mice). Innate and adaptive immune cells and proinflammatory markers were significantly
elevated in the kidney, spleen, and aorta. These mice also exhibited mesenteric artery vascular dysfunction (p<
0.05). Lupus mice excreted more urinary albumin than the controls (25.89 vs. 17.24 pg/ml p=0.142), indicating
kidney injury. High salt treatment in vitro increased intermediate and nonclassical monocytes with increased CD86,
IsoLG, and TNF-alpha expression compared to normal salt-treated cells. 3D mitochondrial analysis revealed
increased mitochondrial fragmentation in high salt-treated monocytes, indicating salt-induced morphological
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alterations. In conclusion, our findings suggest that immune cells from SLE patients, when exposed to high salt,
promote salt-sensitive hypertension (SSBP) and a proinflammatory state in the kidney, aorta, and spleen. These
changes impair vascular function, alter mitochondrial morphology, and exacerbate albuminuria in immunodeficient
mice.

Th130. Dysregulation of the Extrafollicular B-T Cell Axis in Childhood-onset Systemic Lupus Erythematosus
Mohammad Mansoor?, Mia Smith' and Wen-Yuan Elena Hsieh?

7University of Colorado Anschutz Medical Campus, Denver, CO, 2University of Texas Southwestern

Abstract Text: Systemic lupus erythematosus (SLE) is a clinically heterogeneous autoimmune disease
characterized by autoantibody production against nuclear antigens. Childhood-onset SLE (cSLE) represents 20% of
all SLE cases and is associated with a more severe disease course underscoring the need to dissect cSLE
pathogenesis. SLE patients have increased frequencies of polyreactive B cells and expanded peripheral helper
(Tph) and follicular helper (Tfh) CD4 T cell populations relative to healthy controls (HC). Under physiological
conditions, polyreactive B cells produce broadly neutralizing antibodies that control viral infections such as flu,
Epstein-Barr virus and SARS-CoV-2. However, the mechanisms of how polyreactive B cells are dysregulated in
cSLE and their interactions with CD4 T cells remain poorly understood. We hypothesize that upon viral infection B
cells in both HC and cSLE patients produce polyreactive antibodies that in cSLE patients become autoreactive. We
further posit that these B cells activate their cognate CD4 T cells, thereby propagating autoimmunity. To address this
hypothesis, we constructed barcoded nuclear-antigen specific B cell tetramers to sort antigen specific B cells
alongside Tph and Tfh cells from ¢SLE patients and HC. We performed single-cell multi-omics on these sorted
populations to understand transcriptomic, proteomic and repertoire differences. We observed clonal expansions of
autoantigen specific B cells accompanied by clonal expansions within Tph and Tth populations. Nuclear antigen
specific and polyreactive B cells from cSLE patients exhibited a pro-inflammatory transcriptional program with
upregulation of antigen presentation pathways. These cells also showed increased expression of activation markers
compared with polyreactive B cells from HC, indicating a breach of anergy in polyreactive B cells in ¢SLE. In future
work, we will address viral reactivity of these B cells by cloning their B cell receptors both in their germline and
hypermutated forms and testing the resulting monoclonal antibodies against autoantigen and viral antigen arrays.
Additionally, we will express the T Cell receptor sequences of the clonally expanded Tth and Tph clones and assess
their specificity for nuclear peptides using T cell hybridomas. Together, these studies will shed light on the role of
polyreactive B cells, their viral reactivity and activation of cognate CD4 T cells in cSLE.

Th131. BTK Inhibition Resets Pathological B and T Cell Subsets in Patients with IgG4-related Disease
Tobias Lanz, Saurabh Gawde and Matthew Baker
Stanford University, Stanford, CA

Abstract Text: IgG4-related disease (IgG4-RD) is a fibroinflammatory disorder marked by tissue infiltration of IgG4*
plasmablasts (PB) and elevated serum IgG4 levels. Bruton’s Tyrosine Kinase (BTK) inhibition blocks key signaling
pathways in B cells and showed promising efficacy in other autoimmune diseases. This is the first trial testing BTKi
in IgG4-RD, and its effects were analyzed on a single-cell level. 10 patients with IgG4-RD affecting the
submandibular and/or lacrimal glands were enrolled in this single-site, open-label, investigator-initiated trial
(NCT04602598). Patients received zanubrutinib orally (80mg BID) for up to 24 weeks. The primary endpoint was the
change in glandular volume at week 24 compared to baseline. Single-cell transcriptomes and immune repertoires of
PBMCs were analyzed at baseline, week 12, and week 24 and compared with matched healthy controls. Two
patients terminated at week 4 due to adverse events. For the 8 remaining patients, treatment with zanubrutinib 80
mg PO BID resulted in significant reductions in lacrimal (—45.4% change) and submandibular gland volumes (-
30.0% change, both p < 0.001) at week 24. Serum IgG4 levels decreased by a mean of 413 mg/dL and the IgG4-RD
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Responder Index decreased by a mean of 4.6 points (p = 0.02). Single-cell sequencing analyses of peripheral blood
B cells found increased B cell receptor (BCR) activation and antigen presentation in IgG4-RD patients, and a
significant subset of elevated genes in these pathways were downregulated by zanubrutinib. Zanubrutinib also
normalized IgG4+ PB and atypical B cell (ABC) counts that were elevated in IgG4-RD patients at baseline. Strikingly,
zanubrutinib most strongly affected IgG4+ and IgG2* PB, restoring the compositions of Ig subclasses to those seen
in healthy donors. Numbers and activation levels of proliferating CD4* T cells correlated with IgG4* PB and ABCs,
supporting the hypothesis that an extensive B cell / T cell cross-talk drives IgG4-RD pathology. In summary, we
show that zanubrutinib inhibits pathogenic B and T cell subsets in IgG4-RD in a targeted fashion and is a promising
therapeutic for IgG4-RD.

Th132. Subjective Fatigue Assessed by FACIT-F and BFI Questionnaires Correlates with Objective
Wearable-derived Data in Patients with Rheumatoid Arthritis

Misako Higashida-konishi', Keisuke Izumi', Shuntaro Saito?, Hiroki Tabata', Satoshi Hama', Tatsuhiro Oshige!,
Yutaka Okano', Hisaji Oshima', Katsuya Suzuki', Yasumasa Mashimo®, Jiro Sakamoto®, Toshikazu Fukami®,
Kazumichi Minato3, Nobuhiko Kajio?, Yasushi Kondo?, Hiroaki Taguchi* and Yuko Kaneko?

INHO Tokyo Medical Center, Meguroku, Tokyo, Japan, 2Keio University School of Medicine, 3TechDoctor Inc.,
4Kawasaki Municipal Hospital

Abstract Text: [ Background/Purpose] Fatigue profoundly impacts quality of life in rheumatoid arthritis (RA), yet
assessment relies on subjective patient-reported outcome (PRO) measures (PROMs) such as functional
assessment of chronic iliness therapy-fatigue (FACIT-F) and brief fatigue inventory (BFI). These questionnaires are
prone to recall bias and fail to capture real-time fluctuations. This study aimed to clarify the association between
wearable-derived data and fatigue severity via correlation analysis and machine learning. [ Methods] This
prospective observational study enrolled patients with RA who continuously wore a Fitbit. FACIT-F/BFI scores were
correlated with 7-day preceding wearable data (< 80% wear time excluded), adjusting for covariates. Binary
classification models were constructed using wearable data to predict severe (lowest quartile) vs. non-severe
(highest quartile) PRO status, excluding intermediate quartiles. Five-cross validation and SHAP analysis were
performed to identify key features and assess model robustness. [Results] Our study enrolled 107 patients with
RA. FACIT-F scores indicated that No patients reported no fatigue (FACIT-F>40), and 1.9% had mild fatigue
(FACIT-F 31-40). Moderate fatigue (FACIT-F 21-30) was observed in 19.6% of patients, while severe fatigue
(FACIT-F=21) was present in 80.4%. BFI scores showed that 26.4% of patients reported no fatigue (BFI=0), 54.7%
had mild fatigue (BFI 1-3), 17.9% had moderate fatigue (BFI 4-6), and only 1.0% had severe fatigue (BFI 7-10).
Correlations with an absolute correlation coefficient |r|=0.4 are shown below. FACIT-F scores were correlated with
resting heart rate (r=—0.40) and nocturnal HRV (r=-0.40). BFI scores were correlated with daytime HRV (r=0.42) and
nocturnal HRV (r=0.43). FACIT-F binary classification model showed performance: accuracy 0.774, precision 0.703,
recall 0.789, F1-score 0.742, ROC-AUC 0.88. BFI binary classification model showed performance: accuracy 0.773,
precision 0.668, recall 0.828, F1-score 0.735, ROC-AUC 0.82. [ Conclusion] A correlation was observed between
self-reported fatigue and heart rate variability (HRV) and activity metrics from wearable data. The binary
classification model achieved excellent performance, demonstrating that wearable devices serve as superior real-
time fatigue biomarkers. M HK and Kl are contributed equally.
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Th134. Nerve Injury-induced Protein-1 (Ninj1) Deficiency Aggravates Murine Lupus Through Increased
Neutrophil Extracellular Trap (NET) Formation

Jorge Romo-Tena, Luz Blanco, Shuichiro Nakabo, Victoria Hoffman, Norio Hanata, Mingzeng Zhang, Carmelo
Carmona-Rivera, Eduardo Patino-Martinez, Dillon Claybaugh, Zu-Xi Yu and Mariana Kaplan

NIAMS/NIH, Bethesda, MD

Abstract Text: Background/Purpose: Nerve injury-induced protein-1 (Ninj1) is an adhesion molecule that plays
various roles in immune and stromal cells, including the modulation of inflammation and a critical role during cell
death. Dysregulation of inflammatory pathways and cell death has been linked to the development of autoimmune
diseases, such as systemic lupus erythematosus (SLE). Therefore, we hypothesized that Ninj1 may be involved in
the pathogenesis of SLE. Methods: Ninj1-deficient (Ninj1+-) and wild-type (WT) C57/B6 mice were induced to
develop lupus-like autoimmunity using two induced models triggered by topical application of the Toll-like receptor
7/8 (TLR7/8) agonist imiquimod (IMQ) or by intraperitoneal injection of pristane. We assessed the mice for clinical
phenotype, immune dysregulation, and organ damage. Results: In comparison to WT mice, Ninj1*- mice exposed to
IMQ exhibited greater splenomegaly at the expense of extramedullary hematopoiesis, more severe anemia,
decreased spleen lymphocyte counts, and increased spontaneous neutrophil extracellular trap (NET). While there
were no differences in autoantibody levels or proteinuria, Ninj1*- mice developed more lupus-associated renal
disease, as evidenced by increased immune complex deposition and exacerbated kidney inflammation and damage.
In the pristane model, Ninj1 deficiency worsened diffuse alveolar hemorrhage and lung inflammation. Further
analysis confirmed increased serum levels of genomic and mitochondrial circulating DNA in Ninj1*- mice compared
to WT mice, along with enhanced expression of proinflammatory and type | interferon (IFN)-related genes in the
affected tissues. Conclusion: Preliminary, these findings suggest that Ninj1 deficiency aggravates murine lupus, at
least in part, by increasing NET formation and circulating DNA. We are currently evaluating the effects of Ninj1
deficiency on specific molecular pathways in affected tissues to understand their implications for autoimmune
diseases.

Th135. Deep Profiling of Lupus Nephritis Kidneys Reveals Dynamic Changes in Inmune Cells Associated
with Disease Progression

Arnon Arazi', Paul Hoover?, Betty Diamond”, Nir Hacohen3 and Anne Davidson'

"The Feinstein Institutes for Medical Research, 2Brigham and Women'’s Hospital, 3Broad Institute of MIT and
Harvard

Abstract Text: Lupus nephritis (LN) is a common, potentially fatal manifestation of systemic lupus erythematosus.
Gaining mechanistic insights into the immune responses underlying LN and their relation to the histologic
heterogeneity observed in this disease is essential for the development of improved therapies. To this end, single-
cell RNA-sequencing (SCRNA-seq) was used to profile dissociated kidney samples from 156 LN patients and 30
healthy individuals. Spatial transcriptomics (ST), utilizing a customized gene panel, was applied to kidney samples
acquired from 6 LN patients and 2 healthy controls. Our analyses indicated that an increase in irreversible tissue
damage, as measured by the NIH chronicity index (Cl), is associated with a gradual switch of the local immune
response from one dominated by monocytes, macrophages and cytotoxic cells and centered in and around the
glomeruli, to one affecting the tubulointerstitium (TI) and featuring expanded CD4* T, GZMK*CD8* T, B and dendritic
cells (DCs), with a parallel decrease in the interferon response. In proliferative/mixed LN only, the degree of active
inflammation correlates with expansion of disease-associated macrophage (DMac) subsets, which later contract as
the Cl increases. Trajectory analysis of the sScRNA-seq data suggested that DMacs arise from both infiltrating
monocytes and tissue-resident macrophages; this was supported by the ST data, as well as cell culture experiments.
We provide evidence that DMacs interact with parietal epithelial cells, promoting the development of
glomerulosclerosis. Characterization of inflammatory aggregates in the Tl identified a number of aggregate
subtypes, including one dominated by CCR7 DCs, Tregs and stem-like CD4 T cells; interestingly, effector CD4 T
cells in this subtype demonstrated increased activation markers, suggesting that the Tregs were ineffective in
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controlling these cells. Another subtype featured increased levels of highly activated B cells and pDCs, and was
associated with elevated markers of tubule cell injury and a local increase in the interferon response. A third
aggregate subtype was marked by a specific subset of DMacs and myofibroblasts, consistent with the role of the
former cells in promoting fibrosis. Our work provides a detailed picture of the changes in the kidney immune
mechanisms in LN as this disease progresses.

Th136. Accelerated Identification and Validation of Therapeutic Targets for Systemic Lupus Erythematosus

Xiaoguang Li, Federica Agliano, Zongmei Gao, Christian Goess, Tiankai Han, Kanstantsin Katlinski, Tony Lam,
Aridaman Pandit, Megan Paradis, Zhaleh Safikhani, Annette Schwartz Sterman, Abel Suarez-Fueyo and Jess
Marbourg

AbbVie, Cambridge, MA

Abstract Text: AbbVie’'s Inmunology Discovery Research aims to enhance the clinical success rate of novel
therapeutic targets by integrating disease-associated translational and functional datasets. This includes multi-
OMICS data from patient samples, an internal semi-supervised machine learning model for target prioritization, and
CRISPR-based approach for functional validation. This combined approach is particularly relevant for autoimmune
disorders with heterogeneous clinical presentation and poorly understood underlying mechanisms of disease,
including systemic lupus erythematosus (SLE). Here we performed comprehensive molecular profiling using PBMCs
from a cohort of 144 SLE patients and 40 matched healthy controls (HC), with equal representation from Caucasian
and African American donors. PBMCs were profiled using several techniques, including CITEseq. This approach
enabled the identification of distinct molecular signatures in SLE samples compared to HC, as well as the validation
of robust targets detected across multiple data layers. We observed a strong interferon signature and expansion of
pathogenic lymphocyte subsets, particularly in patients with moderate and severe disease. Our analysis also
pinpointed key molecular targets linked to disease severity. To establish mechanistic linkage between translational
data and disease, we developed a multi-parametric high-throughput CRISPR knock out platform to evaluate target
genes in relevant functional assays using human primary immune cells, such as B cells, dendritic cells, and T cells—
key players in SLE pathophysiology. From approximately 100 prioritized targets, several emerged as the top
candidates in regulating both B cell and dendritic cell functions, thus creating an opportunity for curative therapies
simultaneously targeting multiple disease mechanisms. These findings deliver novel insights into the gene regulation
of SLE in pathogenic immune cell types, deepen our understanding of SLE pathogenesis and reveal promising
therapeutic targets for its treatment. Abbvie Disclosure statement; All authors are employees of AbbVie. The design,
study conduct, and financial support for this research were provided by AbbVie. AbbVie participated in the
interpretation of data, review, and approval of the publication.

Th137. First Oral Small-molecule Inhibitors Designed by Generative Al Achieve Biologics-like Pan-inhibition
of IL-17AA, AF, and FF Dimers

Chris Li, Xiaolun Wang, Jiahui Tong, Weiyang Dai, Yan Shi, Haoyu Yu and Kai Liu
Anew Therapeutics, San Jose, CA

Abstract Text: The most effective therapies for immunological diseases are injectable biologics that many patients
cannot access and often prefer to avoid. There remains a strong need for safe and effective oral treatment options.
Targeting clinically validated cytokine pathways with small molecule modulators provides a viable route to first-in-
class oral medicines. IL-17A and IL-17F are key drivers of multiple autoimmune diseases, yet small-molecule
inhibitors developed to date have been restricted to IL-17A and lack activity on IL-17F. Building on Al-generated
scaffolds, we developed orally bioavailable small-molecule IL-17 inhibitors that potently block the full spectrum of IL-
17A- and F-containing dimers. Candidate inhibitors were engineered via Al-enabled structure-based generative
design and virtual screening. Our lead inhibitors demonstrate high-affinity binding to all relevant isoforms and disrupt
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receptor engagement. They achieve Ki < 0.1 nM for IL-17A and < 10 nM for IL-17F in cellular assays. The activity on
IL-17A is over 10-fold more potent than leading IL-17A-specific small molecules. These inhibitors demonstrate
favorable oral bioavailability and dose-dependently suppress IL-17F—driven cytokine production in vivo, achieving
maximal inhibition levels comparable to the dual-specific antibody bimekizumab. These data present the first orally
bioavailable small molecules with strong IL-17F engagement, exceptional potency against all IL-17A and F dimers,
and robust in vivo activity. By combining the efficacy of dual-cytokine blockade with the convenience of oral dosing,
these inhibitors represent a potential best-in-class opportunity for next-generation autoimmune therapies.

Tu103. Beyond Inflammation : anti-fibrotic Efficacy of TL1a Antibodies in a TNBS-induced Chronic Colitis
Model in Humanized Mice

Hao Yi, Guanxiong Wang, Ruiging Yan, Yanping Yuan and Bing Zhao
Wuxi AppTec Co., Ltd., Shanghai, Shanghai, China (People's Republic)

Abstract Text: Background Inflammatory bowel disease (IBD) is characterized as a chronic and recurrent
autoimmune disorder affecting the intestinal tract. While considerable emphasis has been placed on anti-
inflammatory properties in current industrial research for novel IBD drug development, less attention has been
directed toward anti-fibrotic effects. To establish a model that better recapitulates human IBD, we established a
TNBS-induced chronic colitis model, characterized by sustained inflammation, progressive fibrosis, and immune
dysregulation. Methods TL1A-IL23A-IL12B humanized mice were treated with TNBS once per week for six weeks.
Disease Activity Index (DAI) score was used to estimate the severity of colitis. In addition, colon tissues were also
subjected to histological and fibrosis evaluation. For biochemistry analysis, we quantified the levels of different
cytokines and chemokines, as well as collagen deposition in the colon tissue. Furthermore, a multi-omics approach
was conducted to delineate underlying mechanisms and responses of key signaling pathways involved in the
development of fibrosis. Results Mice in the Vehicle group exhibited reduced body weight and DAI score was
significantly elevated, confirming successful establishment of the model. Promisingly, TL1A antibodies administration
significantly improved these two factors of treated mice. Furthermore, pathological and IHC staining revealed
attenuated intestinal fibrosis, as evidenced by reduced expression of markers related to fibrosis. Correspondingly,
significantly reduced TGF-B1 levels and diminished activation of fibrotic signaling pathways in the colon tissue were
observed. Conclusions TNBS-induced chronic colitis model was successfully established. The animals manifested
typical clinical symptoms such as diarrhea, hematochezia, serve body weight loss, along with increased colon
density, elevated pathological scores, and upregulated expression of fibrosis markers. Treatment of Risankizumab
and/or TL1A inhibitor markedly ameliorated the severity of colitis, as evidenced by improved clinical parameters
(reduced weight loss and better stool consistency), lower colon density, and ameliorated pathological outcomes,
alongside reduced fibrosis markers, mediated via the IL23/p19 and TL1A pathways. Our newly established model
specifically targets intestinal fibrosis, a critically overlooked aspect of IBD pathogenesis. By shifting the focus beyond
mere anti-inflammation, our team provides a superior experimental platform for developing novel therapeutical
strategies, aiming at the current unmet need for effective anti-fibrotic treatments.
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Tu104. Efficacy and Mechanisms of TCE-mediated B Cell Depletion in Humanized Systemic Lupus
Erythematosus Model

Ting Liu, Mengwen Huang, Ronghua Zhang, Yawei Xu, Chengfeng Xue, Yagiong Pei, Jiawen Zhong, Jingjing
Wang, Xiangnan Qiang, Na Xu, Xikui Liu, Nan Xie and Sheng Xiao

WuXi AppTec, Shanghai, Shanghai, China (People's Republic)

Abstract Text: Background: Systemic lupus erythematosus (SLE) is a clinically heterogeneous autoimmune disease
with persistent therapeutic challenges. Although current therapies primarily target B cells, their clinical translation
remains limited by species-specific differences in murine models. Fully humanized SLE models provide a bridge for
preclinical evaluation of emerging therapies such as T cell engagers (TCEs). However, their mechanisms of action in
SLE are not fully understood. This study aims to investigate the efficacy and underlying mechanisms of B-cell-
targeting TCE in a humanized SLE model and inform preclinical drug development. Methods: A pristane-induced
SLE model was established in HSC-NOG-EXL humanized mice via a single intraperitoneal injection of pristane. After
8 weeks of SLE development, TCEs were administered twice weekly for 3—4 weeks, with endpoint analyses
performed at 10-11 weeks post-injection. Plasma levels of anti-dsDNA/histone antibodies, total IgG, and IgM were
measured by ELISA. Immune cell subsets in the spleen and peripheral blood were analyzed by flow cytometry.
Renal IgG deposition was evaluated via immunohistochemical staining, and cytokine profiles were quantified using
Olink assay. Results: The pristane-induced humanized SLE model generally exhibited a common set of features that
mirror the clinical features of human SLE. Total IgG, IgM, and autoantibodies were representative indicators for SLE
diagnosis. The deposition of human IgG in the kidneys was also critical for SLE progression. Compared to normal
mice, the pristane-induced groups showed increased levels of autoantibodies, IgG, and IgM. TCEs attenuated the
pristane-induced lupus-like symptoms, including reductions in the levels of autoantibodies, IgM, and IgG. Reductions
of Band T cell subsets in the peripheral blood and spleen suggested that the use of TCEs inhibited the number and
function of B cells. Conclusion: This study conducted a detailed comparative analysis at the cellular and protein
levels in a fully humanized SLE model. The model treated with B cell-targeting TCEs showed significant effects on B
cell depletion, reduction in the levels of autoantibodies, and decreased deposition of human IgG in the kidneys. The
study demonstrated that the fully humanized SLE model is a powerful tool for evaluating large molecule biologics,
providing a robust platform for preclinical drug development.

Tu105. Rapid Immune Modulation in Systemic Lupus Erythematosus Through T Cell-Redirected Depletion
of CD19* B Cells After Single Target Dose

Andy Yuan', Lili Bai', Qingwu Meng", Xioafeng Zeng? and Likun Zhao'
7Excyte Biopharmat Ltd, Rockville, MD, 2Peking Union Medical College Hospital

Abstract Text: Dysregulated B-cell responses play a central role in the pathogenesis of systemic lupus
erythematosus (SLE), contributing to autoantibody production, antigen presentation, and amplification of
inflammatory immune circuits. Redirecting cytotoxic T cells to eliminate pathogenic B cells may enable more rapid
and profound immune modulation. YK012 is a CD19xCD3 bispecific T Cell engager designed to induce targeted T
Cell-mediated depletion of CD19-expressing B cells. Here we report the safety, pharmacokinetic (PK),
pharmacodynamic (PD), and preliminary clinical activity from the dose-escalation stage of an ongoing Phase Ib
study of YK012 in patients with moderate-to-severe SLE. Methods In this open-label Phase Ib/ll study, adult patients
with active SLE receiving stable background therapy received single intravenous target doses of YK012 at 1000 ug,
2000 ug, or 3000 ug (n=3 per cohort). The primary objective was safety and tolerability. Secondary and exploratory
endpoints included PK, peripheral B-cell dynamics, serologic biomarkers, and disease activity assessed by SLEDAI-
2K. Results Nine patients completed the dose-escalation stage. YK012 was generally well tolerated, with no dose-
limiting toxicities or treatment-related serious adverse events. Cytokine release syndrome occurred in 8 patients
(88.9%) and was all limited to grade 1-2 events; no grade =3 CRS or neurotoxicity was observed. Rapid systemic
exposure was observed following infusion (median Tmax ~2-3 hours), with terminal half-life ranging from
approximately 38 to 84 hours. Robust pharmacodynamic activity was observed across cohorts. Peripheral CD19* B
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cells declined rapidly following treatment, with reductions of approximately 80-96% from baseline and =90%
depletion achieved in multiple subjects within the first month. These changes were accompanied by improvements in
serologic disease markers, including decreases in anti-dsDNA antibodies and increases in complement levels
(C3/C4) among patients with abnormal baseline values. Strikingly, early clinical improvements were observed,
including rapid reductions in SLEDAI-2K scores within weeks after just one target dose of YK012 treatment.
Conclusions Targeted T Cell-mediated B-cell depletion with YK012 demonstrated a manageable safety profile and
rapid immunologic activity in patients with SLE. The combination of controlled CRS, profound B-cell depletion, and
early improvements in serologic and clinical disease measures supports further evaluation of YK012 as a potential
immune-resetting therapy for broad autoimmune diseases.

Tu106. Donor-derived CD8*CD122* Tregs Generated in Mixed Donor Chimeric NOD Mice Delete Autoreactive
T Cells

Shiva Pathak, Cameron Bader, Bettina lliopoulou, Shobha Regmi, Pin-I Chen, Biki Gupta, Xiangni Wu, Blake
Mosher, Alexandra Wells, Levon Witherspoon, Kayla Jenkins, William Harper, Emily Sohoo, Abigail Twoy, Rizwan
Ahmed, Suparna Dutt, Nadine Nagy, Kent Jensen, Garrison Fathman, Avnesh Thakor, Mark Davis and Everett
meyer

Stanford University, Stanford, CA

Abstract Text: The establishment of mixed hematopoietic chimerism is a promising way to induce immune tolerance
for islet replacement therapy and to treat the underlying autoimmunity in Type 1 diabetes (T1D). Mixed chimerism
not only promotes effective thymic negative selection of autoreactive cells but also restores regulatory T cell (Treg)
function and peripheral tolerance. In the current study, we determined that a novel class of donor-derived
CD8+CD44+CD122* Tregs (d-CD8*CD122* Tregs) plays a crucial role in controlling autoimmunity in non-obese
diabetic (NOD) mice with induced mixed chimerism. Using adoptive T cell transfer experiments, we showed that d-
CD8+CD122* Tregs abrogate autoimmunity by selectively depleting the exogenously injected diabetogenic T cells in
Recombination-Activating Gene deficient NOD mice. These d-CD8+*CD122* Tregs from NOD chimeras show
upregulation of Helios, Programmed cell death protein 1, perforin, granzyme-B, CD39, Folate receptor 4, and
downregulation of proinflammatory markers like Scart1 and Scart2. Using in vitro assays, we show that d-
CD8+CD122* Tregs respond specifically to a Complementarity-Determining Region-3 peptide sequence derived from
T cell receptors of islet antigen-specific autoreactive T cells. Thus, mixed chimerism might be a method to revitalize
CD8+CD122* Tregs which are decreased in number and functionality in NOD mice. Similarly, we found that
individuals with T1D have a deficiency in CD8+*CD122* Tregs, suggesting a potential loss of regulatory function
accompanies disease onset. Revitalizing CD8+*CD 122+ Tregs may offer a new therapeutic strategy of restoring
immune tolerance in autoimmune diabetes.

Tu107. MicroRNA-155 Regulates Neuroinflammation-mediated Gut Barrier Dysregulation and Dysbiosis
Javier Ochoa-Reparaz’, William Doyle', Olivia Coburn?, Sean Schumacher!, Megan Gates' and Natalie Sofaly’

'Boise State University, Boise, ID, ?Brigham Young University ldaho

Abstract Text: Multiple sclerosis (MS) is a chronic autoimmune and neurodegenerative disease caused by the
host's immune cells attacking the myelin sheath in the central nervous system (CNS). While gut microbes play
significant roles in regulating experimental neuroinflammation, MS and other neuroinflammatory diseases are also
linked to substantial alterations in gut microbial taxa and intestinal barrier dysfunction. However, the molecular
mechanisms that regulate neuroinflammation-induced dysbiosis remain to be determined. MicroRNAs (miRNAs),
small, noncoding RNA molecules, regulate immune cell activity and differentiation. In experimental autoimmune
encephalomyelitis (EAE), a model of MS, miRNA-155 is overexpressed. Elevated miRNA-155 levels have been
shown to regulate T cell differentiation into pro-inflammatory phenotypes. Additionally, miRNA-155 may regulate the
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intestinal epithelial barrier. We hypothesized that increased miRNA-155 expression during EAE could disrupt the
intestinal microenvironment. We examined how miRNA-155 deficiency affects the MOG35-55 model of EAE in male
and female C57BL/6 mice, along with its impact on EAE-induced intestinal barrier disruption and microbial dysbiosis.
We first observed that EAE promotes sex-dependent early effects on colon transcriptomics and microbiota profiles in
mice before the onset of EAE. Furthermore, we observed that miRNA-155 levels were higher in EAE mice than in
healthy controls. miRNA-155 deficiency triggered sex-dependent effects on EAE. Moreover, miRNA-155 deficiency
reversed the intestinal barrier disruption induced by EAE. Gut microbiota analysis showed that miRNA-155
deficiency led to notable changes in gut bacterial composition compared with wild-type controls, with these
differences becoming more pronounced after EAE induction. Furthermore, miRNA-155 directly altered the
composition of bacteria isolated from the gut of healthy mice. In addition, a novel anti-inflammatory mechanism to
deliver miRNA-155 antagomir is proposed as a potential therapeutic strategy against miRNA-155-dependent
autoimmune and inflammatory diseases. Our findings suggest that miRNA-155 plays a key role in regulating
intestinal barrier function and the microbiota, contributing to the intestinal dysregulation observed in
neuroinflammatory diseases.

Tu108. A New Mouse Model for Studying AQP4 Autoimmunity and Neuromyelitis Optica Spectrum Disorder
Fatma Mufti', Julie Secor McVoy', Yoichiro Abe?, Masato YasuiZ and Unsong Oh'

7Virginia Commonwealth University School of Medicine, Richmond, VA, 2Keio University School of Medicine

Abstract Text: Background: Neuromyelitis optica spectrum disorder (NMOSD) is an autoimmune astrocytopathy
driven by pathogenic autoantibodies targeting the water channel aquaporin-4 (AQP4) on the astrocytic endfeet.
There remains a need for in vivo models that reliably develop both autoimmunity and pathogenesis in the same
animal for preclinical NMOSD research. Objective: To develop and test a novel transgenic mouse strain in which
AQP4 is constitutively absent but can be selectively re-expressed in astrocytes using Cre-mediated recombination.
This design enables controlled temporal restoration of AQP4 after the immune system has encountered antigen.
Methods: A loxP flanked LacZ sequence was inserted in exon 0 of the Aqp4 gene (AQP4.LacZ) thus removing the
start codon. AQP4 expression was examined by quantitative reverse transcriptase, immunoblotting and
immunohistochemistry in various tissues and primary astrocyte cultures from AQP4.LacZ mice. AQP4 function was
assessed by detecting intracellular calcein fluorescence quenching as a measure of cell volume change in response
to hypotonic challenge in cultured astrocytes. To develop an animal model of NMOSD, anti-AQP4 immunity was
induced in the AQP4.LacZ mice with AQP4 peptide 135-153, then AQP4 expression was restored in astrocytes by
intravenous administration of adeno-associated virus (AAV)-mediated Cre recombinase transduction under GFAP
(glial fibrillary acidic protein) promoter.Clinical symptoms were evaluated by scoring animals’ motor abilities and
immunohistochemistry was used to check for neuroinflammation. Results: molecular techniques confirmed the loss
of Agp4 transcript and protein in the AQP4.LacZ mouse. Subsequent Cre induction under GFAP promoter restored
AQP4 expression in AQP4.LacZ animals. The time to peak swelling and regulatory volume decrease were
significantly blunted in response to hypotonic challenge in primary cultured astrocytes from AQP4.LacZ mice
compared to wild type, while AAV-Cre recombinase partially restored AQP4 expression and function. Following
re-expression, mice that were injected with AQP4 peptide 135-153 developed clinical and histopathological features
of NMOSD, including motor weakness, and immune cell infiltration of the spinal cord. Conclusion: The AQP4.LacZ
mouse is a AQP4 null strain that allows for temporal and cell-specific controlled AQP4 re-expression. This model
offers a valuable system for NMOSD mechanistic and preclinical therapeutic studies by providing a physiologically
relevant, flexible, and translationally meaningful tool.
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Tu109. Quantitative Spatial Mapping of Macrophages in the Human Pancreas Across Stages of Type 1
Diabetes

Helena Montuoro!, Samuel Zilberman?, Tiffany Chu2, Madison Weidler!, Sara McArdle2, William Kiosses?, Sakthi
Rajendran?, Zbigniew Mikulski2, Matthias Von Herrath® and Estefania Quesada-Masachs’

"Diabetes Research Institute, University of Miami, Miami, FL, 2| a Jolla Institute for Immunology, 3Novo Nordisk

Abstract Text: Objectives Macrophages are contributors to type 1 diabetes (T1D), but their spatial distribution and
activation state in human pancreas across disease stages remain incompletely defined. Our objective was to
evaluate the extend and characteristics of macrophage infiltration in non-diabetic, autoantibody-positive (Aab*), and
T1D pancreata. Methods FFPE pancreatic sections of non-diabetic, T1D and Aab* donors were stained by
conventional immunofluorescence for insulin, CD68, HLA class Il, and Hoechst (nuclei).Whole-slide images were
acquired using Zeiss AxioScan.Z1 widefield slide scanner, and high-resolution images of islets using Zeiss LSM880
confocal microscope.Whole-slide image datasets were subsequently processed and quantitatively analyzed in
QuPath using a semi-automated machine-learning workflow, including region-based analyses (islet, peri-islet,
exocrine), and expanded concentric ring analyses around islets.Data from more than 24 million cells was retrieved
and spatially analyzed.Posteriorly, additional pancreatic sections were stained with a highly multiplexed 17-marker
immunofluorescence panel and scanned at high resolution using the Orion platform (RareCyte).Semi-automated
image analysis is currently ongoing using supervised and unsupervised machine learning algorithms in those whole-
tissue images. Results Macrophage infiltration was significantly increased in T1D pancreata compared with Aab*
and non-diabetic donors (CD68* cells: 8.64.7% vs 3.22.7% vs 1.5%0.5%; p=0.01). Infiltration in T1D appears
contingent on the presence of insulin-containing islets. Large case-by-case variation was observed within the Aab*
group, which some donors exhibiting higher rates of macrophage infiltration above the non-diabetic levels.
Macrophages were most enriched in peri-islet regions independently of disease status, and expanded ring analyses
showed a marked increase within 25 um of the islet border, the closer ring to the islet. Macrophages with high HLA-II
expression were strongly enriched in islet and peri-islet regions in T1D, and the proportion of CD68*HLA-II* cells
near islets strongly correlated with stressed pancreatic beta cells that also expressed HLA-II (r=0.74, p< 0.0001).
The extended analysis of macrophage functional subsets defined by multiple phenotypic markers is work in
progress. Conclusions These findings support a role for macrophages in human T1D initiation and progression. This
work also highlights the value of semi-automated quantitative whole-slide image analyses. High-quality multiplex
data with subcellular definition will provide further insights into the activation state of macrophages across disease
stages.

Tu110. mRNA LNP Encoded Autoantigens Induce Durable Antigen-specific Regulatory T Cell Responses
and Therapeutic Protection in Autoimmunity

Sarah Rush and David Easterhoff
Moderna, Inc., Boston, MA

Abstract Text: Antigen-specific immune tolerance remains a central challenge in autoimmune disease, where
current therapies rely on broad immunosuppression rather than selective immune reprogramming. We developed an
mRNA lipid nanoparticle (mMRNA LNP) platform designed to deliver disease-relevant antigens in vivo to promote
antigen-specific regulatory T cell (Treg) responses. Using myelin oligodendrocyte glycoprotein (MOG) as a model
CD4* T cell autoantigen, intravenous administration of MOG-encoding mRNA-LNP in mice induced robust
expansion of antigen-specific CD4* T cells with dominant FOXP3* Treg skewing across dose levels. Similar antigen-
specific CD4* T cell expansion with preferential Treg differentiation was observed in non-human primates following
repeat dosing. In a MOG/CFA-induced experimental autoimmune encephalomyelitis (EAE) model, mMRNA-LNP
treatment prevented disease onset in a prophylactic setting and stabilized disease when administered
therapeutically at initial clinical signs. Protection was durable, extending beyond 30 days prior to disease induction,
consistent with establishment of antigen-specific T cell memory. Mechanistic analyses demonstrated that tolerance
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was dictated by the encoded antigen rather than being an intrinsic property of the LNP formulation. Self-antigen
MOG preferentially promoted regulatory differentiation, whereas foreign epitopes drove effector responses.
Moreover, sequence-defined TCR contact residues influenced CD4* T cell fate outcomes, indicating that antigen
sequence directly shapes immune programming. Together, these findings establish mMRNA-LNP delivery of
autoantigens as a programmable platform for durable antigen-specific tolerance. Future integration of
immunopeptidomics-guided epitope discovery and fit-for-purpose antigen engineering or co-formulation with an
immunomodulator may further enable precision antigen-specific immunotherapy tailored to disease biology.

Tu111. Enabling Diagnosis, Monitoring, and Precision Medicine in Lupus: A Strategic Roadmap for
Biomarker Translation

Meredith Jackson', Alfred Kim?, Peter Schafer!, Teodora Staeva' and Maya Bader’

7Lupus Research Alliance, Golden, CO, 2Washington University in St. Louis

Abstract Text: Objectives The objective of this work was to develop a strategic roadmap for accelerating the clinical
translation of lupus biomarkers. The effort began as a Lupus Research Alliance (LRA) initiative to guide strategic
biomarker programs but grew into a broader set of recommendations for the field. Methods Surveys of patients,
clinicians, and researchers were performed to identify and prioritize clinical unmet needs for biomarkers. A
landscape analysis of the lupus biomarker literature was conducted to characterize the current research state and
highlight exploratory candidates. Recommendations for targeted research and strategies to overcome translational
barriers were then developed through expert surveys and structured discussions with a committee of researchers,
clinicians, and industry specialists. Results The roadmap identifies and targets three priority clinical needs: (1)
clearer diagnosis of systemic lupus erythematosus (SLE) and neuropsychiatric SLE (NPSLE), (2) sensitive
monitoring of disease activity, and (3) predictive/prognostic markers to guide lupus therapy. It outlines an
assessment of the current state of the field within each need area and provides recommendations to propel clinically
useful biomarker innovation. Highlighted recommendations include developing “staging” biomarkers and Al-powered
tools for marker and symptom pattern recognition to shorten diagnostic delays. The roadmap also recommends
strategies such as the use of advanced imaging techniques to augment diagnostic biomarker discovery in NPSLE.
Other recommendations include suggestions for developing more sensitive activity biomarkers through longitudinal
validation and translation of relatively mature urine-based lupus nephritis biomarkers. The roadmap also spotlights
the urgent opportunity for connecting biomarkers of heterogeneity to actionable clinical interventions. Uniting all the
focused recommendations is a broader proposal to establish translational consortia-based efforts that provide a
vehicle for bridging discovery and validation, enable sample and data sharing, and elucidate regulatory and
reimbursement paths. Conclusions The roadmap charts a focused path for aligning discovery with prioritized
contexts of use, investing in analytical and clinical validation, and mobilizing flexible, pre-competitive consortia that
engage regulators, payors, industry, and patients. The LRA is well-positioned to bring these groups together and
unite the lupus community toward improving outcomes with biomarkers. Finally, our approach can serve as a
blueprint for similar assessments in other disease areas.
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Tu112. Synthetic Progestins and Natural Progesterone Differentially Regulate Human Innate and Adaptive
Immune Responses

Apurva Patel!, Ankur Karandikar2, Ashutosh Mangalam' and Aracely Miron-Ocampo’

TUniversity of lowa, lowa city, IA, 2University of Florida

Abstract Text: Progestins, synthetic derivatives of progesterone used in oral contraceptives, are among the most
widely used hormonal compounds globally, yet their immunological consequences remain poorly understood.
Epidemiological studies have linked oral contraceptive use to altered risk of autoimmune diseases including multiple
sclerosis, lupus, and rheumatoid arthritis, suggesting that synthetic progestins, which differ substantially in structure
from natural progesterone, may dysregulate immune homeostasis in ways that are clinically consequential.
Therefore, we investigated how natural progesterone (P4) and commonly used synthetic progestins differentially
shape innate and adaptive immune responses in primary human cells. Peripheral blood mononuclear cells (PBMCs)
from 39 healthy female donors were exposed to physiological concentrations of P4 and representative synthetic
progestins across multiple generations. Cytokine profiling showed that levonorgestrel and drospirenone induced
markedly higher IL 6 production compared with P4. High dimensional flow cytometry and unsupervised clustering
converged on CD14™ monocytes as the dominant IL 6 producing population, with drospirenone showing the
strongest increase in both IL 6* cell frequency and per cell cytokine expression. Additional IL 6 producing subsets,
including CD123* plasmacytoid and CD123~ conventional dendritic cells, were also selectively activated by synthetic
progestins. To determine whether these hormonal differences extend to adaptive immunity, naive human CD4* T
cells were differentiated under Th1 and Th2 polarizing conditions. Natural P4 suppressed Th1 differentiation and
promoted Th2 lineage commitment, whereas synthetic progestins failed to reproduce these immunoregulatory
effects and instead maintained or enhanced proinflammatory Th1 associated cytokine expression. Together, these
findings identify CD14* monocytes as the principal cellular target of synthetic progestin induced IL 6 production and
demonstrate that synthetic progestins disrupt P4 mediated regulation of naive T cell differentiation. These data
establish synthetic progestins as potent immune modulators that simultaneously dysregulate innate and adaptive
immunity, providing a compelling mechanistic basis for the epidemiological association between oral contraceptive
use and autoimmune disease susceptibility.

Tu113. Spatial Transcriptomic Profiling of Pancreatic Chemokine-immune Niches in Type 1 Diabetes
Jennifer Oliver, Rhonda Bacher, Maigan Brusko, Todd Brusko and Miguel Medina-Serpas
University of Florida, Gainesville, FL

Abstract Text: Type 1 diabetes (T1D) is characterized by immune-mediated destruction of pancreatic f cells, yet
this process occurs in a spatially heterogeneous manner, with immune infiltration and -cell loss varying across
regions of the pancreas. Understanding how immune cell recruitment is organized within pancreatic tissue is
therefore critical for defining the local microenvironments that support immune activation and persistence.
Lymphotoxin signaling is well established in regulating chemokine programs that shape immune cell positioning and
lymphoid tissue organization. Prior work from our group identified LTB (lymphotoxin-B), a central ligand in the
lymphotoxin signaling pathway, as differentially expressed in pancreatic lymph nodes in T1D, suggesting
dysregulation of lymphotoxin-associated pathways. However, whether these chemokine programs are spatially
organized within pancreatic tissue, and how they contribute to localized immune recruitment in T1D, has not been
defined. Given the role of lymphotoxin signaling in regulating chemokine expression, we sought to examine the
spatial organization of chemokine programs within pancreatic tissue in T1D. To address this, we analyzed an
integrated Xenium spatial transcriptomics dataset of formalin-fixed paraffin-embedded (FFPE) pancreatic tissue from
9 non-diabetic (ND), 4 autoantibody-positive (AAB™), and 13 T1D deceased donors obtained through the Network for
Pancreatic Organ Donors with Diabetes (nPOD). Samples were profiled using a ~5,000-gene panel, enabling broad
interrogation of immune, stromal, and inflammatory pathways and facilitating spatial mapping of chemokine
programs within the pancreatic microenvironment. Spatial mapping of gene expression revealed that chemokine
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expression (e.g., CCL21, CXCL9, CXCL10, CXCL11) is spatially restricted to distinct regions and co-localizes with
lymphatic endothelial cells and select immune cell subsets. In T1D, these chemokine signals exhibit altered spatial
patterning, suggesting the presence of regionally defined immune niches that support localized immune cell
recruitment within the pancreas. These findings underscore tissue heterogeneity within the pancreatic
microenvironment and indicate that dysregulated chemokine programs shape immune niches of B-cell destruction in
T1D.

Tu114. Dynamics of Autoreactome Remodeling Dictate the Durability of Response to Deep B-cell Depletion
in Autoimmunity

Futoshi Iwata', Aaron Bodansky?, David Yu2, Melanie Hagen', Andreas Wirsching', Laura Bucci', Sebastian
Béltz!, Danae-Mona Néthling”, Tobias Rothe, Liang Zhang', Fabian Miiller!, Andreas Mackensen', Aline Bozec',
Joseph DeRisi?, Georg Schett!, Mark Anderson? and Ricardo Grieshaber-Bouyer'

"Friedrich-Alexander-Universitat Erlangen-Niimberg and Universitétsklinikum Erlangen, Erlangen, Bayern, Germany,
2University of California-San Francisco

Abstract Text: Objective: Deep B-cell depletion via CAR T cell therapy and T cell engagers (TCEs) is emerging as a
transformative treatment for autoimmune diseases, yet the durability of drug-free responses remains heterogeneous.
We hypothesized that different B cell depletion strategies differentially affect the autoreactome, and that the extent of
autoreactome remodeling might serve as a predictive biomarker for sustained immune reset and durability of
response. Methods: Phage Immunoprecipitation Sequencing (PhIP-Seq; profiling ~20,000 human antigens) was
performed on longitudinal sera from 27 patients with refractory autoimmune diseases treated with CD19 CAR-T
(n=16; SLE=7, SSc=7, DM=2), low-dose blinatumomab (CD19 TCE; n=6; RA), or teclistamab (BCMA TCE; n=5;
SSc, PSS, DM, RA), alongside 44 healthy controls. We quantified whole-autoreactome remodeling using Pearson
correlation of fold-change profiles. Lower pre-to-post-treatment correlation indicates deeper disruption. Durability of
response was stratified using Kaplan-Meier analysis. Results: Autoreactome profiles were highly individualized, with
inter-individual Pearson r near zero among both patients and healthy controls (median r=0.01), confirming patient-
specific autoantibody fingerprints. Post-treatment profiling revealed striking divergences in autoreactome
remodeling. Teclistamab induced the most profound and immediate disruption (median pre-post r = 0.24). CD19
CAR-T drove a progressive, sustained remodeling deepening over time (median r=0.67 at 0-3 months, declining to
r=0.55 at 3-6 months; p=0.009 vs baseline). Conversely, low-dose blinatumomab, leading to only transient B cell
depletion, resulted in variable, less durable shifts (median r=0.67). Clinical disease trajectories mirrored
autoreactome signatures: 14/16 CAR-T and 3/5 teclistamab patients achieved durable remission (mean follow-up 22
months), whereas all 6 RA patients treated with blinatumomab eventually developed flares (mean 5.4 months).
Crucially, the magnitude of whole-autoreactome disruption was highly prognostic; among TCE-treated patients
(n=11), achieving a remodeling threshold of r = 0.48 strongly predicted extended durability of response (log-rank
p=0.012). Conclusions: PhIP-Seq unveils that patient-individual autoreactomes are differentially dismantled
depending on the B-cell depletion approach. The profound restructuring achieved by teclistamab and CD19 CAR-T
contrasts with the transient effects of low-dose blinatumomab, underscoring the effects of dosing and targeting
plasma cells. Quantifying whole-autoreactome remodeling provides a novel, threshold-based biomarker predicting
durability of response to deep B cell depletion, offering a critical tool for precision immunotherapy.
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Tu115. Type 1 Diabetes Prevention Through Enhanced MHC—peptide Binding of an Insulin Epitope
Nitin Amdare', Jennifer Smith?, Irina Proekt', Niyun Jin2, Jennifer Matsuda®, John Kappler? and Mark Anderson'

7University of California, San Francisco, San Francisco, San Francisco, CA, 2National Jewish Hospital, Denver, CO,
SUniversity of Colorado, Aurora, CO

Abstract Text: Type 1 diabetes (T1D) is a chronic autoimmune disorder in which autoreactive T cells destroy
pancreatic B cells. Both human studies and the NOD mouse model have identified multiple islet autoantigens,
including insulin, IGRP, GAD, 1A-2/ICA512, and hybrid peptides; however, distinguishing the primary initiating
antigen from those arising via epitope spreading remains essential for designing early interventions. Multiple lines of
evidence support insulin as a central initiating antigen: insulin autoantibodies arise early, particularly in young
individuals, and correlate with T cell responses; insulin promoter VNTR polymorphisms reduce thymic insulin
expression; and AIRE regulates thymic insulin presentation, with its deficiency permitting escape of high-affinity
insulin-reactive T cells and increasing T1D susceptibility. The majority of pathogenic insulin-specific CD4* T cells in
the NOD model are directed against the insulin B chain 9-23 epitope (InsB:9-23) presented by MHC class Il allele |-
A"g7 in a specific binding configuration termed register 3. In this arrangement, an arginine at position p9 interacts
suboptimally with the MHC-binding pocket. Replacing this residue with glutamic acid improves peptide-MHC stability
and enhances detection of InsB:9-23-specific CD4* T cells. These findings suggest that introducing this single
amino acid substitution in the germline could enhance thymic presentation and promote central tolerance.
CRISPR/Cas9-mediated genome editing was used to engineer the p9 position (R to E mutation) into one Ins2 allele
while keeping Ins1 intact, generating heterozygous Ins2*R>E mice that show complete protection from both
spontaneous and PD1-induced diabetes. This protection was mediated through increased thymic deletion of
developing CD4*T cells specific for InsB:9-23, consistent with enhanced presentation of this dominant epitope, and
was disrupted in the setting of Aire deficiency, underscoring the requirement for Aire-dependent thymic expression.
These results establish insulin as a primary driver of T1D initiation in the NOD model and demonstrate that
enhancing thymic presentation at the level of a single peptide register is sufficient to reshape central tolerance and
prevent disease. This work highlights targeted modification of self-epitopes as a promising antigen-specific strategy
for disease prevention and provides a framework for next-generation tolerance-inducing therapies in T1D.

Tu116. Multimodal Analysis of S100A Proteins Suggests a Role in Inmune-mediated Beta Cell Responses in
Type 1 Diabetes

Diego Santamarina-Castillo’, Victoria Avon', Helena Montuoro!, Samuel Zilberman?, Katharina Eschelbach?,
Giulio Palummieri!, Tad George®, Meronia Jabou?, Daniel Campton3, Madison Weidler! and Estefania Quesada-
Masachs'

"Diabetes Research Institute/University of Miami Miller School of Medicine, Hialeah, FL, ?La Jolla Institute for
Immunology, SRareCyte

Abstract Text: Objective: Type 1 Diabetes(T1D) is caused by autoimmune destruction of insulin-producing beta
cells. We integrated in vitro and in situ tissue approaches to investigate the potential role of S100A1 proteins in T1D.
Methods: Pancreatic tissue from a non-diabetic (ND) and three donors with T1D was stained with a high-plex16-
marker panel acquired with Orion. Spatial image analysis with quantification of fluorescent signal and cells,
throughout the entire tissue section and in regions of interest (ROIs) (islet, peri-islet, and exocrine) was performed
with a semi-automated image analysis pipeline combining supervised and unsupervised machine learning based
algorithms. Spatial transcriptomics in pancreas was investigated for 2T1D, 2ND, and 2 other diabetic cases.
Additionally, we explored previously published pancreatic islet sScRNAseq data from 27ND, 11AAB*, 10T1D, and
17T2D. Isolated human islets and human islet organoids were cultured with proinflammatory cytokines (IFN-y, TNF-
a, IL-1B)*-S100A1*-HLA matched PBMCs. After culture with cytokines*-S100A1+-PBMCs, islet function was
measured by glucose-stimulated insulin secretion (GSIS), and islets were subsequently stained with HLA-II, HLA-I,
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Glucagon, TUNEL,CD45 and Insulin and acquired with the Stellaris5 confocal. Results: Pancreatic tissue data
containing 1073 islets with more than 5 million cells from 4 nPOD donors was retrieved. Higher density of S100*
cells was observed in T1D compared with ND in whole tissue and all ROIs by both supervised and unsupervised Al
strategies. S100+ cells created a cluster with CD31+* cells, but not other immune cells were enriched in that cellular
neighborhood. In the T1D patients, the percentage of S100* cells in the peri-islet regions correlated with a higher
percentage of insulin* cells and a lower percentage of stressed HLA-II* beta cells in those islets. Transcriptomics
results showed an increase in S100A10 and S100A1 in ductal cells in T1D tissue and in T1D activated stellate cells
throughout scRNAseq when compared to ND. S100A1 didn't induce nor prevented from cytokine mediated
hyperexpression of HLA-I, but we observed a modest reduction in islet immune infiltration and improvement in
insulin secretion when S100A1 proteins were in co-culture with PBMCs. Conclusions: Our preliminary data suggests
a protective role for S100 proteins in T1D. However, further investigations are needed to better understand the
mechanisms and their specific role during immune mediated damage of beta cells.

Tu117. Microproteins as a Potential Source of Antigens in Autoimmunity
Nishtha Trivedi', Sanya Arshad', Alok Joglekar!, Maki Nakayama?, Holger Russ3 and Paul Zdinak'
TUniversity of Pittsburgh, Pittsburgh, PA, 2University of Colorado School of Medicine, 3University of Florida

Abstract Text: Objective: Microproteins are tiny proteins, typically smaller than 100 amino acids, often not
recognized through conventional genome annotation and mislabeled as being non-functional. It was recently shown
that peptide epitopes resulting from microproteins are presented on MHC complexes. However, the immune
implications of microprotein expression are not well understood. We hypothesize that expression in the thymus
presents a natural filter on microproteins, where those expressed in the thymus are tolerized and are, therefore,
more likely to have broad tissue expression and function. On the other hand, microproteins not expressed in the
thymus are likely to be restricted to immune-privileged tissues. Methods: To interrogate this in the context of Type 1
Diabetes(T1D), we first profiled the immunopeptidome and translatome of stem cell-derived pancreatic [ cells and
created an epitope library containing ~58,000 epitopes. We utilize our lab’s SABR antigen discovery platform to
investigate whether islet-infiltrating T cell clones derived from T1D patients recognize micropeptide-derived epitopes.
Results: Our initial screens identify candidate epitopes potentially recognized by islet-infiltrating T cells, which
require further validation. Conclusion: Successfully identified peptides from the screen highlight the immunological
relevance of microproteins. We will further compare how the thymic expression of micropeptides targeted by T cells
correlates with their immunogenicity. Additionally, we plan to extend this research to other autoimmune conditions to
explore the role of microproteins as sources of autoantigens.

Tu118. The Inmunomodulatory Role of Bile Acids in Primary Sclerosing Cholangitis
Wint Thu Saung and Qizhi Tang
University of California, San Francisco, San Francisco, CA

Abstract Text: Introduction: Primary sclerosing cholangitis (PSC) is a progressive liver disease characterized by
chronic cholestasis, leading to inflammation and immune-mediated fibrosis of the intrahepatic and extrahepatic bile
ducts. Patients with PSC often progress to cirrhosis and may ultimately require liver transplantation. Current
management options are limited, and there are no FDA-approved therapies for PSC. Genome-wide association
studies (GWAS) have identified strong associations between PSC and variants in human leukocyte antigen (HLA)
genes, as well as other genes involved in the adaptive immune system, suggesting an autoimmune etiology.
However, the exact pathophysiology of PSC remains unclear. One key area of interest is how prolonged exposure to
high levels of bile acids during chronic cholestasis affects immune cell function, survival, and proliferation. Our
project focused on taurine-conjugated bile acids, which are enriched in the bile acid pool of patients with PSC.
Methods: CD4* and CD8* T cells isolated from wild-type mice were cultured in the presence of taurine-conjugated
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bile acids (TCA and TCDCA). Live-cell imaging was used to assess viability and proliferation. Bulk RNA sequencing
was performed to characterize transcriptional changes in bile acid—exposed T cells. Results: RNA sequencing
revealed differential expression of several PSC susceptibility genes identified by GWAS, including Bcl2I11, Bach2,
and Cd28, in bile acid—exposed T cells. Prior human studies have shown that risk alleles at these loci are associated
with reduced gene expression in CD4* T cells and, in some cases, diminished protein function. Interestingly, bile
acid exposure also downregulated the expression of these genes. These findings suggest that the cholestatic bile
acid environment may impact pathways already vulnerable due to underlying genetic risk in PSC, highlighting a
potential gene—environment interaction that warrants further study.

Tu119. Real-world Effectiveness and Inmunophenotype-based Optimization of Belimumab Therapy in
Active Lupus Nephritis: LOOPS Registry and FLOW Study

Hidenori Sakai, Satoshi Kubo, Yusuke Miyazaki, Ippei Miyagawa, Masanobu Ueno, Yasuyuki Todoroki, Yurie
Kanda, Yuya Fujita, Ryuichiro Kanda, Yoshiya Tanaka and Shingo Nakayamada

University of Occupational and Environmental Health, Japan, Kitakyushu, Fukuoka, Japan

Abstract Text: Objectives: Belimumab (BEL), a human monoclonal antibody targeting soluble B-cell-activating
factor (BAFF), is effective against lupus nephritis (LN). This study assessed how BEL modifies the peripheral blood
immunophenotypes and identified immunophenotypic markers predicting a favorable response to BEL in active LN.
Methods: Patients with biopsy-proven ISN/RPS class Ill/IV LN treated with standard of care (SoC: glucocorticoids
plus mycophenolate mofetil or cyclophosphamide) were analyzed. Those receiving BEL in addition to SoC
(BEL*SoC, n=40) were compared with SoC alone (n=35). Using flow cytometric analysis, we performed peripheral
blood immunophenotyping to evaluate treatment effects and to identify predictors of complete renal response (CRR)
at 52 weeks. Results: Baseline clinical characteristics and immunophenotypes were comparable between the
groups. The BEL*SoC group showed a higher CRR rate (SoC vs BEL*SoC = 40% vs 68%, P=0.02) at 52 weeks.
The BEL*SoC group showed significantly greater reduction rates in CD3-CD19+*CD27-IgD* naive B cells (*63.1% vs
-71.9%, P=0.01), CD3-CD19+CD27-IgD- double-negative B cells (*2.9% vs -44.6%, P< 0.01) and CD3-CD19+CD20-
CD27+CD38* plasmablasts (-4.3% vs -93.2%, P=0.02) at 52 weeks. No baseline clinical factors were associated with
CRR in either group. However, immunophenotyping revealed that increased pretreatment plasmablasts were
associated with CRR in the BEL*SoC group (P=0.04). Moreover, ROC analysis identified 2.2% of plasmablasts as
the optimal cut-off predicting CRR, and patients with plasmablasts >2.2% achieved higher CRR rates within the
BEL*SoC group (< 2.2% vs 22.2% = 50% vs 93%, P=0.04). Conclusion: In induction therapy for active LN, BEL
combination therapy was effective, supporting plasmablast-guided identification of patients achieving greater
therapeutic benefit.

Tu120. Prediction for the Progression of Difficult-to-treat (D2T) Rheumatoid Arthritis by Machine Learning
Scoring System, from the FIRST Registry

Masanobu Ueno, Koshiro Sonomoto, Satoshi Kubo, Hiroaki Tanaka, Atsushi Nagayasu, Takafumi Aritomi, Ippei
Miyagawa, Yusuke Miyazaki, Yasuyuki Todoroki, Yurie Kanda, Yuya Fujita, Ryuichiro Kanda, Hidenori Sakai,
Yoshiya Tanaka and Shingo Nakayamada

University of Occupational and Environmental Health, Japan, Kitakyushu, Fukuoka, Japan

Abstract Text: Objective: This study aimed to develop and validate a prediction model for future D2T RA
progression and to support optimized use of b/tsDMARDs. Methods: This study used data from the FIRST registry
(N=5,724), a multicenter cohort of RA patients initiating b/tsDMARDs. We included b/tsDMARD-naive patients with
inadequate csDMARD response, enrolled between 2013 and 2023. Patients were prospectively observed to
determine whether they met D2T RA criteria. Predictive models for D2T RA progression were developed using
machine learning from baseline characteristics. Furthermore, a simplified scoring system was created. Results: A
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total of 1,221 patients were analyzed, of whom 193 (15.8%) progressed to D2T RA. These patients had higher
tender joint counts, global assessment, patient’s pain scale, HAQ, and CDAI, and more frequent coexisting lung
diseases at 1st b/tsDMARDs initiation. Among the various machine learning models tested, Lasso logistic regression
(AUC 0.71) identified pain scale, ESR, and coexisting lung disease as key predictors. The scoring system generated
using these factors demonstrated comparable performance and allowed identification of patients at high-risk for D2T
RA progression. Among these patients, those who received IL-6Ri as their first b/tsDMARD significantly reduced
D2T RA progression (relative risk: 0.48 (0.25-0.91). Conversely, in the low-risk group, the first b/tssDMARDs class
showed no significant impact on D2T RA progression. Conclusion: We developed and validated a scoring system
predicting D2T RA progression and demonstrated the potential benefit of IL-6Ri as initial therapy in high-risk patients
for D2T RA. This strategy may advance precision medicine in RA and help address unmet needs.

Tu121. Profiling of Autoreactive IGHV4-34* B Cells in Systemic Lupus Erythematosus Through Single-cell B
Cell Receptor Analysis

Toshiyuki Ushijima, Hiroyuki Teruya, Tatsuki Abe, Manaka Goto, Takahiro ltamiya, Hideyuki Takahashi, Mineto
Ota, Haruka Tsuchiya, Tomohisa Okamura and Keishi Fujio

The University of Tokyo, Tokyo, Japan

Abstract Text: Systemic lupus erythematosus (SLE) is characterized by the production of autoantibodies. The
diversity of B cell receptors (BCRs) is generated by V(D)J recombination and class switching. However, the
mechanisms underlying the production of autoantibodies are not fully elucidated. We aimed to uncover the process,
especially focusing on IGHV4-34, known as one of the autoreactive BCRs. Peripheral blood mononuclear cells from
81 SLE patients and 24 health controls (HCs) were subjected to scRNA-seq, CITE-seq, and BCR-seq. For more
detailed BCR analysis, CD19* B cells from 15 SLE patients and 2 HCs were analyzed as well. Xenium-based spatial
transcriptomics analyses were performed with renal tissues from 3 SLE patients. The proportion of atypical B cells
(ABCs) and plasmablasts was significantly increased in SLE (p< 0.05 for both). Cell-cell communication analysis
demonstrated that BAFF (B-cell Activating Factor) signal from dendritic cells and monocytes was upregulated in SLE
(p< 0.05), affecting memory B cells and plasmablasts. The usage of IGHV4-34 in ABCs was higher than that in
unswitched memory B cells and switched memory B cells (p< 0.05 for both), suggesting that ABCs represent a
potential source of IGHV4-34* plasmablasts. The proportion of IgG*IGHV4-34+ ABCs positively correlated with
SLEDAI-2K (p< 0.05). In renal tissues of lupus nephritis, IgG1+IGHV4-34+ plasma cells infiltrated into perivascular
and periglomerular regions. In summary, multimodal analyses revealed the dynamics of IGHV4-34+ B cells in SLE.
These findings suggest the pivotal role of IGHV4-34+ B cells in the pathogenesis of SLE and highlight them as a
potential biomarker and therapeutic target.

Tu122. UNIChro-seq Enables Efficient Functional Screening of Rheumatoid Arthritis Risk Alleles

Michihiro Kono', Hiroaki Hatano', Kenichiro Asahar?, Takahiro Nishino?, Haruka Takahashi', Masahiro Nakano?,
Bunki Natsumoto? and Kazuyoshi Ishigaki'

"Keio University School of Medicine, Shinjuku-ku, Tokyo, Japan, 2RIKEN Center for Integrative Medical Sciences

Abstract Text: Background: Genome-wide association studies (GWAS) have identified hundreds of genetic variants
associated with rheumatoid arthritis (RA), the majority of which reside in non-coding regions and are presumed to
act through gene regulatory mechanisms. However, conventional quantitative trait locus (QTL) analyses often fail to
detect functional effects for many RA risk variants due to limited statistical power, reliance on naturally occurring
alleles, and an inability to capture context-dependent regulatory dynamics. These limitations obscure the causal
interpretation of disease-associated variants and hinder mechanistic insights into RA pathogenesis. Methods: To
overcome these challenges, we developed UNIChro-seq, a high-sensitivity chromatin accessibility profiling platform

37



based on a modified ATAC-seq framework. UNIChro-seq selectively enriches specific chromatin-accessible regions,
quantifies allelic imbalance using unique molecular identifiers (UMIs), and enables highly multiplexed pooled library
preparation. Applying this approach to heterozygous loci and CRISPR-edited alleles in human primary cells, we
assessed context-dependent effects of RA variants on chromatin accessibility across diverse stimulation conditions.
Results: Primary CD4* T cells from five healthy donors were stimulated over a 72-hour time course and sampled at
12 distinct time points. Among 20 fine-mapped RA risk variants tested, nine exhibited significant caQTL effects,
including two variants with stimulation time-dependent dynamics that were undetectable by conventional
approaches. Notably, an intronic variant within the LEF1 locus (rs58107865), fine-mapped with the highest posterior
probability, displayed subset-specific caQTL effects. The RA risk allele reduced chromatin accessibility at baseline,
with attenuation upon stimulation, and this directionality was validated using genome-edited CD4* T cells.
Consistent with these findings, the rs58107865 risk allele correlated with reduced LEF1 expression in naive CD4* T
cells. Furthermore, single-cell multiomics of LEF1 knockdown T cells revealed that reduced LEF1 expression was
associated with an increased abundance of activated naive CD4* T cells, suggesting altered activation thresholds as
a potential disease-relevant mechanism. Conclusions: UNIChro-seq enables sensitive detection of caQTL effects
from a limited number of donors. By bridging the gap between GWAS signals and functional regulatory mechanisms,
this approach provides a scalable framework for elucidating the genetic and epigenetic architecture underlying RA
risk and other complex immune-mediated diseases.

Tu123. Increased Uric Acid Degradation Attenuates Psoriasiform Dermatitis by Suppressing the
Mitochondrial Ca2+-mtROS-CCL20-IL-17A Axis

Yoshitaka Kimura, Yayoi Tada, Yusuke Yoshino and Hajime Kono
Teikyo University, Itabashi-ku, Tokyo, Japan

Abstract Text: [Background] Psoriasis is driven by the IL-23/IL-17 axis, and psoriatic epidermis exhibits accelerated
turnover with increased purine degradation and elevated uric acid (UA) production. Although UA is recognized as a
pro-inflammatory DAMP, whether UA and its metabolic pathway affect psoriatic skin inflammation remains unclear.
This study investigated the effects of increased UA degradation on psoriasiform dermatitis. [Methods] We used
imiquimod (IMQ)-induced psoriasiform dermatitis in wild-type (WT) mice and uricase-overexpressing transgenic mice
(UOXTg), a model of increased UA degradation and reduced tissue UA levels. Disease severity, cytokine
expression, and IL-17A—producing T Cell infiltration were evaluated. Primary mouse keratinocytes were stimulated
with UA and IMQ to assess CCL20 induction and mitochondrial responses. [Results] UA levels in WT lesional skin
increased markedly after IMQ application, whereas this rise was suppressed in UOXTg mice. UOXTg mice displayed
reduced PASI scores, decreased epidermal thickness, and lower IL-17A and CCL20 expression in skin lesions.
Because CCL20 recruits CCR6+*IL-17A-producing yOT cells, we assessed T Cell infiltration and found reduced IL-
17A—producing ydT cells in UOXTg lesions, with no differences in lymphoid organs. In keratinocytes, UA enhanced
IMQ-induced CCL20 expression and induced mitochondrial Ca2* overload and mitochondrial reactive oxygen
species (mtROS). Inhibition of mtROS suppressed UA-mediated CCL20 upregulation. In vivo, UOXTg skin showed
reduced mitochondrial oxidative stress, with decreased mtDNA damage and lower 8-OHdG levels compared with
WT. [Conclusion] Increased UA degradation attenuates psoriasiform dermatitis by limiting mtROS-dependent CCL20
induction and IL-17A—producing y&T cell recruitment. UA handling and mitochondrial oxidative stress represent
potential therapeutic targets in psoriasis.
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Tu124. Integrating Transcriptomic and Clinical Data to Predict Disease Progression in Sjogren's Syndrome
Yasmine El Hajj', Elena Pontarini2, Michele Bombardieri2 and Paul Lyons’
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Abstract Text: Sjogren's syndrome (SS), the second most common autoimmune rheumatic disease, is
characterized by lymphocytic infiltration of exocrine glands causing oral and ocular dryness. SS treatment
predominantly remains palliative. The multicentre, randomized, double-blind, placebo-controlled Trial of Anti-B cell
Therapy in Patients with Primary SS (TRACTISS, 65360827) evaluated whether two courses of rituximab improved
symptoms in 133 patients over two years (Bowman et al., 2017). From the TRACTISS cohort, 52 patients were
simultaneously enrolled in a T cell transcriptomics sub-study, with samples collected at baseline, weeks 16 and 48.
These samples were used to identify transcriptional signatures associated with the composite of relevant endpoints
for SS (CRESS) assessed at weeks 24 and 48. We generated a low dimensional representation of these
transcriptomes at the three timepoints using multi-omics factorial analysis (MOFA). MOFA is a computational
method for discovering the principal sources of variation (both biological and technical) in multi-omics data sets in an
unsupervised manner (Argelaguet et al., 2018). This MOFA model explained 60% of the variation in the dataset and
identified 15 latent factors (LF), each mathematically defined as a linear combination of the input genes. One LF,
LF10, was associated with CRESS assessed at week 24. Gene set enrichment and variation analysis (GSEA,
GSVA) revealed that a T cell exhaustion signature was enriched on LF10. To identify the origin of this T cell
exhaustion signature we performed an additional GSVA on transcriptomic data from sorted CD4 and CD8 T cells
collected at baseline. Only CD4 T cell exhaustion predicted CRESS assessed at weeks 24 and 48. Specifically,
patients with higher expression of genes associated with CD4 T cell exhaustion at baseline were less likely to show
a clinical response. Our findings hence provide insights into biomarkers and molecular mechanisms underlying SS
progression.

Tu125. Age-related Hormonal Signaling Defines a Pathogenic Monocyte Subset in Giant Cell Arteritis
Markus Zeisbrich, Roman Sankowski, Nils Venhoff and Reinhard Voll
University of Freiburg, Germany, Freiburg, Baden-Wurttemberg, Germany

Abstract Text: Giant cell arteritis (GCA) is an inflammatory vasculitis affecting large and medium-sized vessels with
an exclusive onset in individuals over 50 years of age. To date, disease-specific diagnostic biomarkers are lacking.
The inflammatory response is acute in nature and largely driven by the innate immune system. Histopathological
analyses reveal extensive infiltration of affected arteries by mononuclear phagocytes, including monocytes and
macrophages, underscoring a central role of innate immune mechanisms in GCA pathogenesis. However, whether
distinct pathogenic innate immune cell subsets contribute to disease initiation remains unclear. Here, we performed
single-cell transcriptomic profiling of circulating monocytes from peripheral blood of patients with active, untreated
GCA and age-matched healthy controls. This approach identified a distinct monocyte population within the classical
monocyte compartment that was exclusively present at the time of initial diagnosis and absent in healthy individuals.
Notably, this disease-associated subset was no longer detectable three months after initiation of therapy, suggesting
involvement in early disease stages. Transcriptomic characterization revealed enrichment of sex hormone—
responsive gene expression programs, with a pronounced activation of estrogen-associated signaling pathways.
Given that systemic estrogen levels undergo substantial alterations around the age of 50, these findings suggest a
potential link between age-related hormonal changes and the emergence of this pathogenic monocyte population.
Collectively, our data identify a previously unrecognized, hormone-responsive monocyte subset with potential
relevance for early disease mechanisms, biomarker development, and therapeutic targeting in GCA.
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Tu126. Selective, Covalent, Oral IRF5 Inhibitors Pharmacologically Modulate Inmune Responses in Rodents
and in Human Peripheral Blood Mononuclear Cells from Patients with Systemic Lupus Erythematosus

Sean Poust!, Shireen Khan', Joselyn Del Cid', Zixiang Fang?1 David Lapointe!, Suraj Ayer!, Margot Paulick’,
Shashank Shrishrimal!, Hanne Merritt!, Weng In Leong", Jeremiah Heredia®, Patrick Fitzgerald', Gabriela
Colmenares', Irina Ankoudinova', Luke Monroe!, Douglas Hansen', Stephen Hale?, Lars Holten-Andersen?, Robert
Perni#, Alun Bermingham', Jimmy Blair!, Neil Dhawan', Sacha Holland' and Tom Knudsen'

Totus Medicines, Emeryville, CA, 2DG Medicines.com, 3Copenhagen Pharma Consulting, 4JMD Pharma Creativity

Abstract Text: Interferon regulatory factor 5 (IRF5) is a genetically and mechanistically validated driver of
autoimmunity in diseases with unmet medical needs, making it an attractive target for pharmacological intervention.
Objectives: The research aimed to discover small molecule inhibitors of IRF5 and characterize the biological and
pharmacological activity of initial hits and optimized molecules. Methods: IRF5 was screened in OmniDEL - a
proprietary DNA-encoded library platform. Compounds were characterized in human THP-1 monocytes, in human
primary peripheral blood mononuclear cells (PBMCs), and in mouse models of acute inflammation. Activation with
the TLR7/8 agonist, R848, led to nuclear translocation of IRF5 resulting in secretion of type | interferons and pro-
inflammatory cytokines. Results: Selective covalent small molecule inhibitors of IRF5 were identified by OmniDEL.
Subsequent molecules were optimized for increased cell permeability, potency, and metabolic stability. Compounds
inhibited nuclear translocation of IRF5 as well as downstream production of type | interferons and pro-inflammatory
cytokines in PBMCs from healthy donors. A similar effect was seen in PBMCs from systemic lupus erythematosus
(SLE) patients, with and without TLR7/8 agonism. In vivo, the compounds attenuated TLR7/8-induced interferon and
cytokine responses in mice after oral dosing. Conclusions: This work presents discovery of covalent small molecule
IRF5 inhibitors that are pharmacologically active in vitro and in vivo. The molecules modulated type | interferon and
cytokine secretion in PBMCs from healthy donors as well as from patients with SLE. These findings provide initial
validation that oral small molecule inhibitors of IRF5 hold promise in autoimmune and other serious inflammatory
diseases.

Tu127. Defining Rheumatoid Arthritis Endotypes and Treatment Response Profiles Through Serum
Proteomics and Longitudinal Disease Trajectories

Chang Wang', Dani Dominguez', Neelakshi Jog', Kofi Mensah', Myles Lewis2, Cankut Cubuk?, Felice Rivellese?,
Liliane Fossati-Jimack?, Melody Morris', Costantino Pitzalis?, Laurence Menard! and Jasmine Saini

"Bristol Myers Squibb, Princeton, NJ, 2Queen Mary University of London

Abstract Text: Despite advances in therapeutics, treatment failure rates in rheumatoid arthritis (RA) remain high.
Due to pronounced disease heterogeneity, patients with similar clinical manifestations can exhibit widely varying
treatment responses and prognoses. Molecular disease endotyping has emerged as a promising strategy to dissect
disease heterogeneity and enable precision medicine. In this study, we leveraged serum proteomics from 219 RA
patients with early or established disease to define molecular endotypes and evaluated their associations with
clinical features and response to conventional synthetic and biological disease-modifying antirheumatic drugs
(DMARDs). We performed unsupervised clustering on the baseline proteome data and identified six endotypes with
distinct molecular characteristics. These endotypes exhibited a continuum of inflammatory activity, with early disease
endotypes showing minimal inflammation compared to those associated with established disease. Treatment
response analysis revealed endotypes enriched for responders or nonresponders to DMARDs overall, as well as to
specific therapies. Further characterization of their clinical and synovial tissue phenotypes revealed complex clinical
and molecular interactions. While baseline clinical disease activity showed minimal differentiation across endotypes,
we observed a consistent stratification among endotypes defined by longitudinal disease trajectories and molecular
profile. Gene set signature analysis of synovial tissue samples further suggested shift in macrophages and T Cells
enrichment across endotypes, highlighting opportunities to further investigate the relationship between synovial
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tissue pathotypes vs. systemically defined endotypes. We also evaluated the impact of treatment on endotypes by
building a machine learning (ML) model that predicts endotypes from post-treatment samples. This model utilized a
concise feature set and nonetheless demonstrated strong predictive performance. Comparing pre- and post-
treatment endotypes within the same patient revealed varying levels of shifts, indicating complex dynamics in
disease states pertaining to treatment response and progression. Together, these findings highlight the potential of
proteomics-based molecular endotyping to identify responder-enriched patient subpopulations and provide a ML
model for future research on targeted proteomics for endotyping. Furthermore, this work offers insights into
biomarker profiles and clinical characteristics associated with treatment response, supporting the development of
precision medicine strategies in RA.

Tu128. Insulin-reactive B Cells Are Found in Early-stage Type 1 Diabetes Individuals Without Requirement
for Insulin Autoantibody Seropositivity or Somatic Hypermutation

Lindsay Bass, Tommi Taylor, Mason Forchetti, Steven Scaglione, Alaina Skellett, Cooper Byers, Anika Mahajan,
Daniel Moore, Scott Smith and Rachel Bonami

Vanderbilt University, Nashville, TN

Abstract Text: The presence of two or more islet autoantibodies classifies early-stage type 1 diabetes (T1D), but
islet autoantibodies, including insulin autoantibodies, can be transient. To adequately survey ongoing B cell insulin
autoimmunity as a potential T1D biomarker, we used single-cell multi-omics and hybridoma technology to isolate
anti-insulin B cell receptors (BCRs) from early stage T1D individuals. We identified n= 46 ELISA-validated anti-
insulin BCRs from the peripheral blood of n = 19 TrialNet Pathway to Prevention participants who were positive for =
2 islet autoantibodies, with either normal (Stage 1 T1D) or impaired (Stage 2 T1D) oral glucose tolerance. Of the
individuals who harbored anti-insulin B cells, 32% screened negative for insulin autoantibody at the time of blood
draw. For the anti-insulin BCRs in which B cell subset identity was known, 7/17 were isolated from atypical memory
B cells. Anti-insulin BCRs expressed diverse variable heavy chain (VH) gene segments, with the autoreactive-prone
VH4-34 gene expressed most prevalently (15% of BCRs). Additionally, 74% of anti-insulin BCRs were IgG, most of
which expressed IgG3. Anti-insulin BCR somatic hypermutation ranged; 52% of anti-insulin BCRs exhibited no VH
gene amino acid substitutions, whereas 17% contained >10 amino acid substitutions. Germline reversion of many
mutated anti-insulin BCRs did not abolish insulin binding. These findings show circulating anti-insulin B cells can
persist in the absence of insulin autoantibodies and suggest B cells expressing specific variable genes hold
increased potential to bind insulin. This provides a foundation for future B cell biomarker development to evaluate
T1D disease progression and response to immunotherapy.

Tu129. Profiling Autoantibodies in Thyroid Eye Disease and Graves’ Disease Using a Proteome-wide
Screening Approach

Matthew Ostrowski, Peng Li, Yi Zhou, Monica Gavala, Amrita Pati and Peter Scacheri
Amgen, Berkeley, CA

Abstract Text: Thyroid Eye Disease (TED) is an autoimmune condition characterized by orbital inflammation,
fibroblast activation, and tissue remodeling, most commonly arising in the context of Graves’ disease (GD). Although
thyroid-stimulating hormone receptor (TSHR) autoantibodies define GD, they do not fully explain the immunological
mechanisms that lead to orbital involvement. Previous studies have identified autoantibodies against a focused set
of orbital antigens, notably calsequestrin and collagen XIlI, highlighting the presence of diverse autoreactivities in
TED and raising important questions about the pathogenic significance of surface versus intracellular antigen
targets, as well as whether such autoantibodies reflect causal pathways, disease amplification, or secondary
responses to tissue injury. Motivated by these observations, we hypothesized that TED may involve a substantially
broader autoantibody repertoire than previously characterized, and that an unbiased, high-content screen could
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uncover novel reactivities with relevance to disease biology. To test this, we applied a HuProt microarray platform
(>21,000 human proteins) to profile serum autoantibodies from over 100 TED patients, spanning both acute and
chronic disease presentations. A smaller cohort of individuals with GD was analyzed in parallel, together with healthy
controls, to provide exploratory comparative context. Proteome-wide profiling revealed distinct autoantibody
signatures that differentiated TED samples from controls and further highlighted heterogeneity within the TED
cohort. These findings extend prior candidate-based and immunoproteomic studies by delivering the first
comprehensive, unbiased survey of autoantibody repertoires in TED. The resulting antigen candidates may inform
mechanistic hypotheses, support future risk-stratification efforts, or guide diagnostic development. Interpretation of
these data incorporates the known strengths and limitations of large-scale protein microarrays and the ongoing
debate regarding the mechanistic relevance of intracellular versus surface-exposed targets. Disclosures: All authors
are employees and stockholders of Amgen Inc.

Tu130. CXCL12hi Sublining SF Involved in Treatment Resistance for Cytokine-blocking Agents via
Senescent-like Property

RISA YOSHIHARA', Sotaro Nakajima', Reo Yamazato!, Tomoya Yoshida', Ikuo Takazawa', Yasunori Omata’,
Teh_Wei Wang', Kazuyoshi Ishigaki2, Takahiro Itamiya', Mineto Ota’, Yoichi Yasunaga®, Yuichiro Fujieda3, Takumi
Matsumoto', Hirofumi Shoda', Kazuhiko Yamamoto?, Naoto Tamura®, Toshihide Mimura®, Koichiro Omura®, Akio
MorinobuS, Tatsuya Atsumi3, Yoshiya Tanaka’, Tsutomu Takeuchi8, Yutaka Suzuki', Makoto Nakanishi’, Tomohisa
Okamura', Sakae Tanaka', Haruka Tsuchiya' and Keishi Fujio’

"The University of Tokyo Hospital, Hongo, Tokyo, Japan, 2RIKEN Center for Integrative Medical Sciences, 3Faculty
of Medicine and Graduate School of Medicine, Hokkaido University, 4Juntendo University Faculty of Medicine,
5Saitama Medical University, 6Kyoto University, ”School of Medicine, University of Occupational and Environmental
Health, 8Keio University School of Medicine

Abstract Text: Rheumatoid arthritis (RA) patients show heterogeneous responses to disease-modifying anti-
rheumatic drugs (DMARDs), with approximately 40% exhibiting resistance to biologic or targeted synthetic DMARDs.
This study aims to elucidate one of the mechanisms contributing to treatment resistance in Japanese RA patients.
Synovial samples were collected from 54 RA patients, who fulfilled ACR/EULAR 2010 rheumatoid arthritis
classification criteria. We analyzed synovial tissues by flow cytometry (FCM) and single cell RNA-sequencing
(scRNA-seq), and performed integrated analysis with clinical information and spatial transcriptomics and proteomics
profiling. By hierarchical clustering of cell types identified by FCM and scRNA-seq, we identified a synovial cell
module composed of CXCL12hi gene X* sublining synovial fibroblasts (SF) and plasmablasts that was associated
with treatment resistance to cytokine-blocking agents. Spatial multi-omics analysis revealed close proximity and
communication between CXCL12hi gene X* sublining SF and plasmablasts via the CXCL12-CXCR4 axis.
CXCL12hi gene X* sublining SF expressed CXCL12 the highest among all SF clusters, and CXCL12 protein
distribution was significantly correlated with plasmablast's density. Furthermore, in vitro knock-down experiments
demonstrated that gene X is essential for the expression of senescent cancer associated fibroblast (CAF) -related
genes including CXCL12 in RA-SF. Senolytic drug showed an additive treatment effect to Etanercept on collagen
antibody—induced arthritis. These findings suggested that CXCL12hi gene X* sublining SF exhibits senescence-like
features and promotes plasmablast persistence leading to treatment resistance to cytokine-blocking agents.
Synovial multi-omics analyses indicated that senescent fibroblast may explain one of the pathologies associated with
treatment-resistant synovitis.
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Tu131. ANB033, a Novel CD122 Antagonist in Development for the Treatment of Inflammatory and
Autoimmune Diseases, Inhibited IL-15 and IL-2 Signaling in CD8* and CD4* T Cells in vitro and in a Murine
Model of GVvHD

Eric Hare, Richard Frank, Cheryl Schendel, Jason Parise, Ben Szlyk, Chris Haines, John Sedy, Stephen Parmley,
Pejman Soroosh and Martin Dahl

AnaptysBio Inc, San Diego, CA

Abstract Text: CD122 is the beta subunit of the receptors for both IL-15 and IL-2. It regulates cytotoxic CD8* T,
memory CD4* T, and natural killer (NK) cell survival, proliferation, and differentiation. In inflammatory or autoimmune
diseases, inflammation driven by IL-15 and IL-2 overexpression can lead to excessive CD122 signaling and the
persistence of pathogenic CD8* T, CD4* T, and NK cells; therefore, CD122 represents a promising therapeutic
target. ANB033 is a novel CD122 antagonist monoclonal antibody engineered to bind to an optimal epitope on
CD122 with high affinity, resulting in potent inhibition of IL-15 and IL-2 signaling. In vitro, ANB033 inhibited IL-15-
and IL-2-mediated STAT5 signaling in cytotoxic CD8* T cells, memory CD4+* T cells, and NK cells, leading to
downstream inhibition of proliferation and inflammatory cytokine production. ANBO33 was evaluated in a xenogeneic
graft-versus-host disease (X-GvHD) model, which reflects pathogenic mechanisms driven by activated CD8* and
CD4+ T cells. Mice treated with ANB033 demonstrated potent reduction of human CD8* and CD4* T cell numbers,
reduced body weight loss, and a greater survival benefit compared to isotype control or belatacept (CTLA-4 Ig).
Additionally, mice treated with ANB033 exhibited prolonged survival beyond the treatment period. ANB033
significantly decreased GvHD-related pathology in the murine model and may provide therapeutic value in T cell
mediated inflammatory and autoimmune diseases where IL-15 and IL-2 are pathogenic drivers of disease. These
data support the rationale for evaluating ANB033 in an ongoing Phase 1b study in celiac disease.

Tu132. Using Pathogenic CD8 T Cells to Identify HLA-B27+ Axial Spondyloarthritis and Acute Anterior
Uveitis

Joy Um, Paulo Arantes de Faria, Rahul Devkota, Sophia Li, Nicole Linskey, Qingping Wu, Xiaopeng Zhao and
Michael Paley

Washington University, St. Louis, MO

Abstract Text: Axial spondyloarthritis (axSpA) and acute anterior uveitis (AAU) are chronic inflammatory diseases
strongly associated with HLA-B27 allele. However, a lack of specific diagnostic biomarkers often leads to delayed
diagnosis and poor outcomes. Although HLA-B27 is central to pathogenesis by presenting arthritogenic peptides to
CD8 T cells, its low positive predictive value limits its utility as a standalone diagnostic tool. While pathogenic CD8 T
cells have been identified within the inflamed tissues of patients, their presence and enrichment in the peripheral
circulation is unknown. We hypothesized that cross-reactive, pathogenic CD8 T cells are enriched in the peripheral
blood of patients and represent a potential diagnostic tool. PBMCs from HLA-B27+ adults with axSpA/AAU (n=33)
and healthy controls (n=45) were analyzed using dual tetramer-based flow cytometry. To identify the cross-reactive,
pathogenic T cells, we utilized a synthetic peptide pool with high affinity for disease-associated TCRs and YeiH, a
Gram-negative bacterial protein. Pathogenic cells were defined by dual binding to both synthetic peptide and YeiH
tetramers; non-pathogenic cells bound YeiH only. An AAU-derived TCR and influenza-specific TCR served as
validation controls. Patients demonstrated significantly higher frequencies of pathogenic CD8 T cells than controls
(median 0.0100% vs 0.0016%, p < 0.0001). ROC analysis demonstrated strong diagnostic potential (AUC 0.87, 95%
C10.79-0.95). Conversely, non-pathogenic YeiH-specific cell frequencies did not differ between two groups,
indicating the diagnostic signal is specific to the cross-reactive TCR repertoire rather than general microbial
exposure. Pathogenic, cross-reactive CD8 T cells are significantly enriched in the peripheral blood of HLA-B27+*
axSpA/AAU patients, supporting their role in disease pathogenesis and linking molecular mimicry to T cell-mediated
inflammation. Future studies will explore their functional properties and relevance in other HLA-B27+ disease
cohorts, which will lay the groundwork for a highly specific and reliable clinical diagnostic assay.
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Tu133. Type | Interferons Are Required for Murine Roseolovirus-induced Autoimmune Gastritis
Ranya Guennoun, Tarin Bigley, Katie Mills, Francisco Ramirez and Eden Xue
Washington University, St. Louis, MO

Abstract Text: Human Roseoloviruses (HHV) have been associated with several autoimmune diseases notably
encephalitis, multiple sclerosis (MS), connective tissue diseases and drug reaction with eosinophilia and systemic
symptoms (DRESS). Due to high species-specific tropism, human herpesviruses are difficult to study in a controlled
environment. Recently however, the murine roseolovirus (MRV) was sequenced and found to be a close homolog of
HHV-6 and 7. MRV is a thymotropic virus that causes transient, severe thymic atrophy reducing mainly CD4* single
positive (SP) thymocytes as well as double positive (DP) thymocytes. Our lab has recently established a unique
model to study the interaction between HHV's and autoimmune disease wherein we show that neonatal infection with
MRV causes autoimmune gastritis (AIG) in adulthood. We showed that CD4* T Cells are both required and sufficient
for AIG development in our model. We also showed significant reduction of AIRE transcripts in medullary thymic
epithelial cells (mTECs) of infected mice, and development of autoantibodies to several tissue antigens targeting
almost all organ systems. Single cell RNA sequencing data showed that CD4* SPs, DPs and double negative (DN)
thymocytes as well as mTECs can support productive infection of MRV. Interestingly, type | IFN signaling is
disrupted in all infected cells. The goal of this study is to understand the mechanism of auto-immune gastritis
development in the setting of neonatal MRV infection. Herein, we show that IFN signaling is involved in controlling
MRYV infection. We also show that MRV-induced type | IFN signaling is required for AIG development in infected
mice. In fact, our data demonstrates that sterile type I IFN induction or infection by MCMV, another thymotropic virus
causes thymic atrophy but not AIG, suggesting an MRV-specific mechanism of immune dysregulation. Using a
unique animal model of virus-induced autoimmunity, our study sheds light on a novel type | IFN-dependent axis by
which tolerance and thymopoiesis are disrupted neonatally.

Th164. Quantification of Sacroiliac Joint Inflammation by Total Body 18F-FDG PET Imaging: A Paradigm
Change for Quantitative Assessment of axSpA

SIBA RAYCHAUDHURI', Abhijit Chaudhari', Smriti Raychaudhuri? and Yasser Abdelhafez Abdelhafez'
7University of California Davis, Davis, CA 2Sacramento VA Medical Center

Abstract Text: Although different scales exist to quantify sacroiliitis/BME by MRI; these scales are semi objective,
and imaging must be done with similar scanners which limit their use in clinical studies. Total-Body (TB)-PET/CT is a
novel scanner which captures simultaneously head-to-toe tracer distribution across all the body tissues/organs in a
single imaging position. The objective of this study was to apply high-sensitivity TB-PET/CT imaging with 18F-FDG
to quantify the degree of inflammation in Sl joints in patients with Axial Psoriatic Arthritis (AxPsA). Methods-Using
propensity score matching for sex, age, and BMI, 16 participants with an established diagnosis of psoriatic arthritis
(PsA) and clinical history of inflammatory back pain (IBP) (PsA*IBP) were compared with 12 participants with non-
inflammatory [osteoarthritis] low-back pain, under the age of 40 years (to minimize age-related sacroiliac joint [SIJ]
changes). All subjects underwent a single-timepoint 18F-FDG TB-PET/CT using 1/5th the standard radioisotope
dose (78.2#4.9 MBq)(Abdelhafez Y,et al.J Nucl Med. 2022(10):1579-1585). Degree of inflammation was quantified
by using maximum standardized 18F-FDG uptake value ratio corrected by the background level (rSUVmax).
Results-TB-PET/CT imaging allowed to quantify the total spinal inflammatory load in each subject both in controls
and in patients with PsA*BP. rSUVmax were significantly higher in PsA*IBP (n=16) compared to controls (n=12)
(p<.001) . Axial involvement: The majority of PsA*IBP participants (75%) demonstrated PET-evidence of spinal
enthesitis including. Sacroiliitis-5/16(31%) patients with PsA*IBP had concurrent active sacroiliitis evidenced
qualitatively by higher 18F-FDG accumulation (2 unilateral and 3 bilateral with asymmetric uptake). In 5 patients, 10
Sl joints were quantified for degree of inflammation. Quantitatively, the summed rSUVmax for the Sl joints was 3.5 *
compared to .8% in the control group osteoarthritis patients (p<.001) Conclusion-TB-PET/CT imaging will be a
paradigm change for quantitative assessment of axSpA and identifying non-radiographic axial SpA. Quantification of
the total inflammatory burden (rSUVmax) of the Sl joints demonstrating the ability of TB-PET/CT to quantify the
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inflammatory load thus to have a numerical measure of the disease activity. This could be a unique tool (i) for
quantifying the degree of disease severity (ii) for drug development; to determine the degree of inflammation before
treatment and after treatment.

Tu135. Intranodal Administration of Vitamin D3-tolerogenic Dendritic Cells in Patients with Multiple
Sclerosis: Results from a Phase | Dose-escalation Clinical Trial

Federico Fondelli', Berta Arcos’, Silvia Presas?, Cristina Ramo Tello?, Luis Soria’, Jana Willemyns', Nathalie
Cools3 and Eva Martinez Caceres'

TFUNDACIO INSTITUT D'INVESTIGACIO EN CIENCIES DE LA SALUT GERMANS TRIAS | PUJOL (IGTP) - Dept
of cell biology, Physiology, Immunology, UAB - FCE UAB- Barcelona, Siena, Toscana, ltaly, 2Hospital Germans
Trias i Pujol, 3University of Antwerp

Abstract Text: Background: Multiple sclerosis (MS) is a chronic autoimmune disease driven by aberrant T Cell
responses against myelin antigens. Current immunomodulatory treatments provide non-specific immunosuppression
with significant side effects. Tolerogenic dendritic cells (tolDC) represent promising antigen-specific immunotherapy
aimed at restoring immune tolerance. We conducted a phase |, open-label, dose-escalation clinical trial (TOLERVIT-
MS; EudraCT 2015-003541-26, NCT02903537) to evaluate the safety, tolerability, and preliminary efficacy of
autologous vitamin D3-conditioned tolDC (VitD3-tolDC) loaded with myelin peptides, administered intranodally to
patients with active relapsing-remitting MS. Methods: Eleven patients were enrolled across three dose cohorts (5,
10, and 15x10° cells), plus an additional cohort receiving 15x10° cells combined with immunomodulatory treatment.
Patients received six intranodal injections, (four separated by 2 weeks and two by four weeks) and underwent
clinical (EDSS, relapse rate), radiological (MRI with gadolinium-enhanced lesions), and immunological monitoring.
Peripheral blood mononuclear cells were analyzed by flow cytometry for T Cell subpopulations and regulatory T cells
(Tregs). Serum cytokine profiling was performed using Olink proteomics, and single-cell RNA sequencing coupled
with T Cell receptor sequencing (ScCRNA-seq * TCR-seq) by XXX Results: VitD3-tolDC therapy was feasible, well-
tolerated, with no serious adverse events or therapy-related reactions. The highest-dose cohort showed a trend
toward reduced radiological activity, including decreased gadolinium-enhancing lesions. Immunological analyses
revealed a trend toward increased Th2 responses and decreased pro-inflammatory Th17 subpopulations. Notably,
flow cytometry demonstrated a statistically significant increase in CD25*CD127~ Tregs. Olink analysis identified
changes in circulating cytokines. Currently scRNA-seq data is under analysis to elucidate treatment-induced
transcriptional and clonal T Cell dynamics. Conclusions: Intranodal VitD3-tolDC immunotherapy is safe and shows
promising immunomodulatory effects in MS patients, with significant Treg expansion. These findings support
progression to a phase Il efficacy trial, currently approved by regulatory agencies in Spain and Belgium.

Tu136. Autoreactivity to Secreted Proteins in Type 1 Diabetes
Hannah Kortbawi, Zoe Quandt, Aaron Bodansky, Mark Anderson and Joseph DeRisi
University of California San Francisco, San Francisco, CA

Abstract Text: Type 1 diabetes (T1D) is an autoimmune disease that is characterized by immune-mediated
destruction of insulin-producing beta cells. Despite decades of evidence that viral infections are linked to increased
risk of T1D, the immune factors that may predispose some individuals to autoimmunity following infection are not
fully explored. These factors may include autoantibodies that influence immune activity or regulation. To investigate
this, we designed a custom yeast surface display library containing 1,517 proteins, focused on human secreted
and/or extracellular factors. This library was used to investigate autoimmune repertoires from both T1D and healthy
individuals. Analysis of a pilot cohort (n=238 cases, 84 controls) surfaced numerous autoreactivities present in cases
but not controls, including proteins related to control of viral infections. Experiments to orthogonally validate these
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findings are underway, in addition to expanding the cohort size. These findings will establish a foundation of T1D-
related autoreactivity to secreted proteins relative to healthy individuals, and specific autoreactivities may suggest
mechanistic linkages underlying infectious triggers of T1D.

W102. Loss of Tolerance to Perilipin-1 in a Mouse Model of Adipose Autoimmunity
Irina Proekt!, George Song’, Vera Tang?, Jennifer Smith3, Sumith Poojary’, David Yu' and Mark Anderson'

TUniversity of California San Francisco, San Francisco, CA, 2University of Washington, 3University of Queensland

Abstract Text: Acquired generalized lipodystrophy (AGL) is characterized by progressive loss of adipose tissue and
severe metabolic dysfunction, with clinical and histologic features suggestive of immune-mediated pathology. We
recently identified autoantibodies against the lipid droplet protein perilipin-1 (Plin1) in patients with AGL, as well as in
humans and mice deficient in AIRE, a key regulator of central tolerance. Aire-deficient mice develop marked
mononuclear infiltration of white adipose tissue (WAT), resembling the panniculitis observed in AGL. We
hypothesized that impaired central tolerance in the absence of AIRE permits the emergence of pathogenic T cell
responses targeting adipose tissue. Using adoptive transfer and genetic approaches, we demonstrate that adipose
inflammation in Aire-deficient mice is T cell-dependent. To define disease-associated T cell populations, we
performed paired single-cell RNA and TCR sequencing of WAT-resident T cells. Aire deficiency was associated with
an increased frequency of effector CD4* T cells, including a Th1-like population enriched for expanded clonotypes
with shared CDR3a and CDR3B motifs, consistent with antigen-driven selection. Functional analysis of
representative TCRs using a Plin1-spanning peptide library revealed specificity for multiple Plin1 epitopes. Epitope-
specific tetramers confirmed the presence of activated Plin1-reactive CD4* T cells in WAT and draining lymph nodes
of Aire-deficient mice. Notably, TCRs reconstructed from adipose-resident Tregs in wild-type mice recognized
distinct Plin1 epitopes, suggesting that tolerance to Plin1 is a key component of adipose immune homeostasis.
Together, these findings establish Aire-deficient mice as a model of adipose-directed autoimmunity and support a
mechanism in which defective central tolerance to Plin1 enables the escape and activation of autoreactive T cells
that drive adipose inflammation

W103. A Surviving Beta Cell Subpopulation Enriched in Patients with Type 1 Diabetes
Maxwell Spurrell, John Tsang and Kevan Herold
Yale School of Medicine, New Haven, CT

Abstract Text: Type 1 diabetes (T1D) is characterized by the autoimmune destruction of pancreatic beta cells.
While most beta cells are lost, a subset of beta cells persists years and even decades after disease onset. Studying
these cells is challenging as pancreatic biopsies are not performed on living donors, and thus how these particular
cells escape immune killing remains poorly understood. Here, we applied a gene regulatory network module-based
clustering approach on public islet ScRNAseq data from 55 cadaveric donors: 12 with T1D, 11 at elevated risk for
T1D due to autoantibodies (AAb*), and 32 with no diabetes (ND). This approach identified a novel beta cell
population enriched in donors with T1D (median frequency = 0.153 of all beta cells) compared to ND donors (median
frequency = 0.037, FDR = 0.002 vs T1D) and AAb* donors (median frequency = 0.027, FDR = 0.002 vs T1D). These
cells are defined by increased activity of transcription factors with well-characterized roles in beta cell survival, most
notably IRF1, as well as BCL6, ETV6, CEBPD, ETS2, and JUNB. We found increased expression of
immunomodulatory genes (e.g. SOCS1/3, HLA-E), stress response genes, and a subset of interferon-stimulated
genes in this cluster. Several enriched genes have known variants associated with T1D (e.g. IRF1, SOCS1, IKZF4).
We also observed evidence of dedifferentiation in these cells, with decreased expression of beta cell lineage-
defining factors (MAFA, MAFB), autoantigens (PTRPN, IAPP, SLC30A8, G6PC2), and secretory genes. We confirm
these features using independent public data from primary human beta cells stimulated with inflammatory cytokines
in vitro. We also identify a similar population of alpha cells in vivo, supporting cytokine sensing as the driver of this

46



phenotype. Overall, we propose that this beta cell subset represents a resilient cell phenotype, and that promoting
this naturally occurring program in beta cells may have important positive implications for T1D prevention and
reversal.

W104. Lesional and Perilesional Tissue Comparisons Across Inmune-mediated Inflammatory Diseases
Reveal Disease-specific Inmunoregulatory Mechanisms Mediated by Peripheral Helper and Regulatory T
Cells

Anthony McLean', Muzlifah Haniffa2, Christopher Lamb!, Amy Anderson?, Gary Reynolds® and Arthur Pratt'

Newcastle University, Newcastle-upon-Tyne, England, United Kingdom, 2Wellcome Sanger Institute,
3Massachusetts General Hospital

Abstract Text: Patchy tissue inflammation is a typical feature of immune-mediated inflammatory diseases (IMIDs)
including psoriasis (PsO), Crohn’s disease (CD) and ulcerative colitis (UC). Perilesional tissue is not normal,
however, with alterations in cellular composition and cytokine profile that apparently resemble an attenuated version
of lesional tissue inflammation. Multi-disease comparisons of normal, lesional and perilesional tissue could reveal
shared endogenous mechanisms that suppress overt inflammation in these regions, with therapeutic implications. In-
house and publicly-available scRNAseq datasets (n=1 and 17, respectively) derived from 356 normal/perilesional
and lesional tissues across 18 diseases were integrated and re-annotated to generate a single object of 440,965
cells and derive the largest IMID tissue T cell atlas described to date. The current analysis focussed on comparisons
of cellular abundance (logistic regression) and gene programs (fGSEA) between compartments in PsO, CD and UC.
Perilesional UC colon exhibited an altered regulatory T (Treg) cell composition compared to healthy colon, with
relative expansion of CD25-,w Tregs characterised by reduced expression of immunoregulatory genes (IL2RA,
FOXP3, TIGIT; OR = 3.70, p< 0.0001), suggesting changes in Treg phenotype could reflect a state of transition to
flare in UC. Concerning changes during inflammation, both lesional UC colon and PsO skin displayed depleted
CD25-high Treg populations relative to perilesional tissue, with PsO exhibiting comparative expansion of CD25- 0w
Tregs (OR = 1.78, p< 0.0001), suggesting further impairment of immunomodulatory capacity after inflammation has
become established. Meanwhile, lesional CD colon featured expanded peripheral helper T (Tph) cells in comparison
with perilesional tissue (OR = 2.66, p< 0.0001). Gene set enrichment analysis (GSEA) showed Tph cells in
perilesional tissue of all three conditions differ from those of healthy tissue, with upregulated IL-23 signalling and
granulocyte-macrophage colony-stimulating factor expression. When compared with lesional tissue, however, the
same perilesional Tph cells display attenuated expression of IL-17 and IL-22 in PsO (both p< 0.01), but attenuated
IFN-y expression in CD (p< 0.05). This integrative analysis of an IMID T cell atlas highlights discrete and overlapping
pathological features of lesional and perilesional IMID tissue between diseases, particularly suggesting differential
Tph/Treg-driven mechanisms by which inflammation may be restrained.

W105. Dynamics of Peripheral Helper T (Tph) Cells Across Multiple Joints and Circulation in Rheumatoid
Arthritis

Osamu Iri', Yuki Masuo, Akinori Murakami®, Rinko Akamine!, Koichi Murata®, Kohei Nishitani', Hiromu Ito2, Ryu
Watanabe®, Takayuki Fujii', Takeshi Iwasaki!, Chikashi Terao*, Yukinori Okada?, Motomu Hashimoto3, Shuichi
Matsuda', Akio Morinobu’, Hideki Ueno' and Hiroyuki Yoshitomi'

7Kyoto University, Graduate School of Medicine, Hirakata city, Osaka, Japan, 2Kurashiki Central Hospital, Kurashiki,

Japan, 30saka Metropolitan University, Osaka, Japan, RIKEN Center for Integrative Medical Sciences, Yokohama,
Japan
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Abstract Text: Rheumatoid arthritis (RA) is an autoimmune disease characterized by polyarticular inflammation.
Oligoclonally expanded CD4* T cells have been implicated in the pathogenesis of RA, including clonal sharing
across different joints. However, the dynamics of these oligoclonally expanded clones across multiple joints and the
circulation remain unclear. We performed single-cell RNA/TCR sequencing and cellular indexing of transcriptomes
and epitopes by sequencing (CITE-seq) of CD4™ T cells in synovium, synovial fluid, and peripheral blood of patients
with RA. Unsupervised clustering of 238,788 CD4* T cells identified 14 clusters, including two distinct subsets of
peripheral helper T (Tph) cells: stem-like Tph (S-Tph) and effector Tph (E-Tph) cells, consistent with our recent
report (Sci Immunol. 2025). S-Tph cells, which preferentially express CCRY, self-renew and differentiate into E-Tph
cells expressing CXCR6, CCR2, and CCR5. To link TCR sequence features with cellular phenotypes, we analyzed
whether clonotypes with similar TCR sequences shared gene expression profiles. This analysis revealed a strong
association between certain TCR sequence features and Tph-related gene signatures, including CXCL13, MAF, and
TOX. Tph cells exhibited distinct TCR sequence features and enriched TCR motifs not observed in other CD4* T cell
subsets, such as regulatory T cells. To explore the dynamics of Tph cells across joints and circulation, we traced
TCR clonotypes in synovium and peripheral blood. Synovial E-Tph cells exhibited high clonotype sharing between
bilateral joints sampled simultaneously. In addition, substantial clonal overlap was observed in E-Tph cells between
the synovium and circulation, whereas it was limited in S-Tph cells. Synovial proliferating cells, marked by high
MKI67 expression, shared TCR clonotypes with E-Tph cells in both synovium and blood. Consistent with this,
activated circulating E-Tph cells, with the signature of CXCR5™PD-1his"HLA-DR* defined by CITE-seq, showed high
clonotype sharing with synovial Tph cells. Circulating E-Tph cells lost CXCR6 expression but retained expression of
CCR2 and CCRS5, suggesting a potential capacity to migrate to other joints. Collectively, proliferating and activated
E-Tph cells circulate across multiple joints and peripheral blood, implying their contribution to polyarthritis. Our study
provides insights into the unique TCR features and dynamics of Tph cells underlying the progression of polyarticular
rheumatoid arthritis.

W106. PD-L1 on Pancreatic Beta Cells Synergizes with Tregs to Maintain Islet-specific CD8 T Cell Tolerance
in Non-autoimmune Settings

Jiaming He, Nikhil Joshi, Jess Buck, Eric Fagerberg, Nivi Lyer and Vidhya Venkatesan
Yale University, New Haven, CT

Abstract Text: Despite decades of ongoing research, it has remained difficult to understand the roles of PD-L1 in
regulating immunological tolerance. On one hand, PD-L1 deficiency accelerates diabetes in non-obese diabetic
(NOD) mice, but by contrast, in non-autoimmune prone settings, PD-L1 loss or blockade does not cause evident
autoimmunity, indicating redundancy of PD-L1 in tolerance. However, a fraction of patients receiving checkpoint
inhibitor (CP!I) blockade can develop rapid-onset and aggressive CPl-induced autoimmune diabetes (CPI-DM)
without prior diabetes diagnosis. Also, human with PD-L1-deficiency presented neonatal diabetes without other
major autoimmunity. These suggest unrecognized importance of PD-1/PD-L1 pathway in maintaining pancreatic
immune tolerance in non-autoimmune prone settings. Here, we used a mouse model called NINJA (iNversion-
INduced Joined neoAntigen) to inducibly express neo-self antigens in pancreatic beta cells. Antigen induction led to
infiltration of neoantigen-specific endogenous effector CD8* T cells which eliminated a fraction of beta cells, but did
not lead to diabetes due to concomitant loss of T cell functions. Notably, beta cells responded to infiltration with PD-
L1 upregulation in an IFNy- and T cell-dependent manner, and prevented full destruction of islets. Analysis of public
ATAC-seq data revealed an open chromatin region at the PD-L1 locus unique to beta cells and tumor lines but not
other somatic cell types, indicating beta cell’'s sensitivity to IFNy to upregulate PD-L1. Deletion of PD-L1 on beta
cells led to increased numbers of CD8 T cells without increased cytotoxicity, along with induction of diabetes by day
9 post antigen-induction. We also observed Treg infiltration, Treg depletion improved effector T cell function even
when depletion was limited to days 6-9 post induction. In line with this, combined anti-PD-1 and anti-CTLA-4
treatment led to severe insulitis, with increasing T cell number and function, whereas anti-PD-1 alone only raised T
cell numbers. Thus, our data suggests that in non-autoimmune settings, the emerging neo-self antigens in pancreas
trigger IFNy* T cell infiltration and partial beta cell loss. While this simultaneously recruits Tregs and, owing to beta
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cells’ distinct chromatin accessibility, rapidly induces PD-L1. These coordinated responses restrain islet-reactive
CD8 T cells, thereby preserving immune tolerance in pancreas.

W107. Early Detection and Monitoring of Type 1 Diabetes Using a Shared T Cell Receptor Signature
Rebecca Elyanow, Bryan Howie and Harlan Robins
Adaptive Biotechnologies, Seattle, WA

Abstract Text: Type 1 diabetes (T1D) is a T cell-mediated autoimmune disease characterized by destruction of
pancreatic B islet cells. T1D-specific CD4 T cells precede production of T1D-specific autoantibodies, making them
attractive early biomarkers of disease. We identified a shared T cell receptor beta (TCRB) signature that is highly
specific to T1D and evaluated its utility for disease classification, early detection, and treatment monitoring. We
performed bulk TCRB sequencing on over 500 T1D* pediatric cases and over 500 age and HLA-matched (DQ2.5
and DQ8) controls. We discovered a set of shared TCRp sequences that are significantly enriched in individuals with
T1D. We demonstrated that this T cell signature robustly discriminates cases from controls in a holdout set from
multiple independent and geographically diverse cohorts, and that clonal expansion of these shared T cells can be
detected prior to detection of autoantibodies, sometimes years before seroconversion. To assess the clinical
relevance of this signature in therapeutic contexts, we analyzed TCRp repertoires from participants enrolled in T1D
immunotherapy clinical trials, both before and after treatment. Notably, a reduction in the T cell signature following
treatment was associated with improved clinical outcomes, including improved HbA1c and C-peptide AUC.
Together, these findings demonstrate that TCRB sequencing captures disease-relevant T cell activity in T1D. We
propose that TCRB sequencing represents a valuable tool for early disease detection and for monitoring treatment
response in T1D clinical trials.

W108. Discovery of Autoimmune T Cell Antigens Through Transsynaptic Lymphocyte Adhesion Biosensing

Josiah Gerdts, Aaron Bodansky, Annabel Chin, Amir Munir, Cade Krawiec, Richard Baylis, Javid Moslehi and
Wendell Lim

University of California San Francisco, San Francisco, CA

Abstract Text: Defining the peptide-MHC targets of disease-expanded T cells is central to understanding
autoimmune pathogenesis, yet remains constrained by HLA diversity, the breadth of self-antigens, and limitations in
discovery methods. We developed a cell-based antigen discovery platform that converts integrin-mediated
mechanical forces at the immunologic synapse into a selectable genetic signal, with barcoding enabling pooled
tracking of peptide and MHC identity. This framework enables direct functional interrogation of individual T cell
clones expanded at sites of disease, including tissue and cerebrospinal fluid (CSF). Applied to a murine model of
autoimmune myocarditis, this approach resolved the antigen specificities of disease-expanded CD4 and CD8 T cell
clones, identifying both known and novel epitopes derived from Myh6, a canonical cardiac autoantigen, as well as
peptides from previously unimplicated proteins. We identified multiple instances of TCR cross-reactivity to self-
antigens, providing new insight into mechanisms of self-antigen recognition. We further applied this strategy to
expanded human CD4 T cell clones isolated from the CSF of a patient with ROHHAD (rapid-onset obesity with
hypothalamic dysfunction, hypoventilation, and autonomic dysregulation), identifying novel HLA-DQ-restricted
peptides derived from a central nervous system autoantigen. Notably, these peptide—-MHC targets overlapped with
disease-associated autoantibodies, supporting antigen-linked B cell-T cell crosstalk in CNS autoimmunity. Together,
these findings establish a functional, unbiased framework for T cell antigen discovery grounded in disease-expanded
clones, while uncovering cross-reactive and shared antigenic drivers of autoimmune pathology.
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W109. Immune Checkpoint Activation Targeting PD-1H (VISTA) Reinforces Human T Cell Tolerance in
Autoimmunity

Xue Han', Jun Wang", Ziwei Yang?, Yuangui Chen, Qipeng Zhan', Yi Wang', Wael Jarjour' and Linghua Zheng'
"The Ohio State University, Columbus, OH, 2Weill Corell Medicine

Abstract Text: Immune checkpoints regulate immune tolerance, and while immune checkpoint inhibitors enhance
anti-tumor T cell immunity, autoimmune diseases arise from unchecked immune activation and may benefit from the
opposite strategy. Immune checkpoint activators (ICAs) offer a promising approach to restore tolerance without
broad immunosuppression. PD-1H (also known as VISTA or VSIR) is an inhibitory checkpoint expressed on T cells
and myeloid cells, with emerging evidence implicating its role in autoimmune regulation. Here, we investigate PD-1H
activation as a strategy to suppress pathogenic human T Cell responses and reinforce immune balance in
autoimmunity. We analyzed public RNA-seq datasets from lupus nephritis patients and healthy controls and
performed multiparameter flow cytometry of healthy and lupus PBMCs to assess PD-1H expression and clinical
associations. An in vitro T Cell exhaustion model with CRISPR—Cas9-mediated PD-1H disruption was used to
define PD-1H's role in regulating human T cell exhaustion. A lead human PD-1H agonistic monoclonal antibody was
identified and evaluated in vitro and in vivo using human T cell exhaustion assays and patient-derived xenograft
(PDX) models. PD-1H was preferentially upregulated on antigen-experienced CD4* and CD8* T cells and sustained
under chronic stimulation. PD-1H deficiency enhanced T Cell proliferation, survival, and inflammatory cytokine
production, accompanied by reduced PD-1*TIM-3" exhausted subsets, indicating a role in restraining prolonged
immune activation. Analysis of the AMP lupus nephritis dataset revealed high PD-1H expression on renal-infiltrating
effector T cells, exceeding other inhibitory checkpoints. Flow cytometry confirmed PD-1H* T cells in lupus PBMCs,
with expression correlating positively with clinical disease activity. PD-1H immune checkpoint activation suppressed
early T Cell activation and inflammatory cytokine production and, under chronic stimulation, reinforced an
exhaustion-like program marked by increased PD-1, TIM-3, and TOX expression. In humanized GvHD models, PD-
1H activation reduced disease severity and prolonged survival. In lupus PDX models, PD-1H activation ameliorated
renal pathology, reduced proteinuria, and selectively depleted pathogenic T Cell populations while enriching
exhausted subsets. Together, these findings identify PD-1H as a key checkpoint regulating chronic human T Cell
responses and provide preclinical proof-of-concept that immune checkpoint activation can restore immune tolerance
by enforcing exhaustion of pathogenic T cells, supporting PD-1H agonism as a promising therapeutic strategy for
autoimmune disease.

W110. Infiltrating Monocytes in Lupus Nephritis Acquire Disease-associated Signatures Linked to
Glomerular Factors and Modulate Mesangial Repair Pathways

Paul Hoover', Wonhee Han', Haniya Kamal', Sujal Shah', Rollin Leavitt!, Nir Hacohen2, Anne Davidson3 and
Arnon Arazi3

7Brigham and Women's Hospital, Boston, MA, 2Massachusetts General Hospital, SNorthwell, Feinstein Institutes for
Medical Research

Abstract Text: Lupus nephritis (LN) is the most common and severe organ manifestation of systemic lupus
erythematosus (SLE), affecting up to 60% of patients and driving SLE-related morbidity and mortality through
progressive kidney injury and end-stage kidney disease. We recently identified a population of infiltrating, disease-
associated monocytes that strongly correlates with the histologic activity index, as well as a distinct population of
putative resident macrophages that correlates with the chronicity index, a measure of irreversible damage; neither
population was detectable in healthy kidneys. We refer to these populations collectively as disease-associated
monocyte/macrophage (DMacs). Here, we aimed to explore the role of DMacs by investigating their interactions with
renal stromal cells to uncover mechanisms contributing to kidney damage in LN. We first mapped the positions of
DMacs in active LN kidneys using Xenium spatial transcriptomics with myeloid-focused probes. Infiltrating
monocytes densely accumulated within nephritic glomeruli, whereas resident macrophages localized predominantly
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to the tubulointerstitium. To enable functional studies of DMacs, we sought to infer their origins and identify tissue
factors associated with their in situ differentiation. Analysis of single-cell datasets from kidney biopsies of patients
with active LN and healthy controls suggested that DMacs likely derive from infiltrating monocytes and upregulate a
conserved injury-associated gene program characterized by canonical markers such as TREM2, APOE, SPP1,
GPNMB, and others, consistent with macrophage responses across diverse injured tissues. To model this process,
we stimulated peripheral CD14* monocytes in vitro with factors associated with injured glomeruli—apoptotic and
necrotic renal debris, TGF-, and M-CSF—identified in our analyses. Monocytes upregulated the injury-associated
gene program and shifted toward a DMac-like transcriptional phenotype. To assess functional consequences, we
performed scratch-wound assays using primary glomerular mesangial cells treated with media conditioned by
induced DMacs. Compared to unstimulated controls, DMac-conditioned media accelerated wound-closure kinetics
and improved final wound coverage, suggesting that DMacs can modulate mesangial repair responses. Collectively,
our findings support a model in which infiltrating monocytes in LN adopt injury-associated DMac states in response
to glomerular niche signals and participate in shaping glomerular repair processes, highlighting these cells as a
potential therapeutic target.

W111. B Cell-intrinsic 3BP2 Signaling Drives the Pathogenesis of Systemic Lupus Erythematosus
Takayuki Katsuyama, Shoichi Nawachi, Haruki Watanabe, Eri Katsuyama, Yoshinori Matsumoto and Jun Wada
Okayama University Faculty of Medicine, Dentistry and Pharmaceutical Sciences, Okayama, Japan

Abstract Text: [Background] 3BP2 is an adapter protein that mediates tyrosine kinase signaling and plays an
important role in osteoclastogenesis. While we have revealed that 3BP2 regulates TLR2-related intracellular
signaling in myeloid cells, its role in lymphocyte signaling and autoimmune diseases, including systemic lupus
erythematosus (SLE), remains unknown. [Objectives] To verify the role of 3BP2 in the pathogenesis of SLE and
clarify its potential as a therapeutic target for SLE. [Methods] We analyzed the expression levels of 3BP2 in immune
cells from patients with SLE and lupus-prone mice. We generated 3BP2 knockout (KO) mice in a lupus-prone
background (B6/lpr CD72 KO). Histological evaluation of various organs and analysis of urine albumin and serum
autoantibodies were performed. Immune cell subsets were analyzed by Flow cytometry (FCM). Single-cell RNA-
sequence (scRNA-seq) was performed using peripheral blood mononuclear cells from the spleen of these mice.
Western blot and quantitative PCR were performed to analyze the effect of 3BP2 deficiency on cell signaling and
cytokine production. [Results] We found that the expression levels of 3BP2 are increased in some types of immune
cells, including B cells from both patients with SLE and lupus-prone mice. Of note, the deletion of 3BP2 led to a
marked reduction of the urine Alb/Cr ratio in lupus-prone mice (B6/lpr CD72KO mice). Inflammatory cell infiltration
into the lung, liver, and kidney was also improved in lupus-background 3BP2KO mice. By FCM, we found that some
cell-activating markers are upregulated in lupus-prone mice and improved by deletion of 3BP2. scRNA-seq analysis
identified that Age or autoimmune-associated B cells (ABCs) were decreased and some signal pathway-associated
genes were altered by the deletion of 3BP2. In vitro experiments revealed that 3BP2 regulates TLR7/9 downstream
signaling in B cells. [Conclusions] These findings identify 3BP2 as a key regulator of B cell-intrinsic innate-like
signaling pathways that drive SLE pathogenesis and highlight 3BP2 as a potential therapeutic target in SLE.

W112. CD1a-targeted PD-1 Agonist for Localized Inmunosuppression as a Therapeutic Approach in Atopic
Dermatitis

Randeep Singh', David Overton', Susan Aungier!, Vijaykumar Karuppiah', Richard Suckling', Fiona McCann',
Cristina Oca-Ramirez', Tara Mahon', Janin Edelkamp?, llaria Piccini2, Marta Bertolini2 and Mathew Sleeman’

TImmunocore, Abingdon, England, United Kingdom, 2QIMA Life Sciences

Abstract Text: T cells play a central role in the pathogenesis of atopic dermatitis (AD). In the context of skin barrier
defects, they respond to environmental allergens and orchestrate the ensuing inflammatory response. Programmed
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cell death protein-1 (PD-1) is a key immune checkpoint that restrains T cell activity; PD-1 signalling raises the
threshold for T cell activation, limits effector responses, promotes resolution of inflammation, and contributes to T
cell tolerance. We have developed a skin targeted PD-1 agonist as a novel strategy to potentially treat inflammatory
skin diseases. These cell-bridging bispecific molecules combine: (i) a high affinity VHH targeting domain specific for
CD1a, an HLA related molecule highly expressed on skin antigen presenting cells (APCs), and (i) a PD-1 agonist
VHH to modulate T cell activity at the immune synapse. In coculture assays using CD1a* or CD1a™ APCs, together
with nontargeted PD-1 agonist control bispecifics, we show that CD1a directed PD-1 agonists suppress T cell
activation only when target-bound. The CD1a targeted PD-1 bispecific does not compete with PD-L1 or PD-L2 for
PD-1 binding. Coculture studies using monocyte derived Langerhans cells (moLCs), which express both PD-1
ligands, demonstrate that the bispecific acts additively with endogenous PD-1 ligands to enhance T cell suppression.
The bispecific potently inhibits MoLC-stimulated Jurkat NFAT reporter activity and house dust mite (HDM)-
stimulated IL-13 release in autologous MoLC-T cell assays. Target engagement studies in ex-vivo human skin
explants show specific binding of fluorescently labelled bispecific molecules to CD1a* APCs in both healthy and AD
skin. Furthermore, quantitative immunohistochemistry and cytokine array analyses demonstrate that the bispecific
suppresses T cell proliferation and activation in AD lesional and perilesional skin. Collectively, these data support
CD1a targeted PD-1 agonists as a promising approach to achieve localized inhibition of inflammatory T cells in the
skin while avoiding systemic immunosuppression.

W113. Tissue-specific Diversity and Depletion Sensitivity of B Cell Subsets in the NOD Mouse Model of Type
1 Diabetes

Hadeel Khammash and Mia Smith
University of Colorado Anschutz Medical Campus

Abstract Text: Type 1 Diabetes (T1D) is a T cell-mediated autoimmune disease characterized by cytotoxic
destruction of pancreatic § cells; however, B cells play critical roles in disease initiation and progression. Clinical
studies using B cell depleting antibodies, such as rituximab, demonstrate delayed disease progression, yet emerging
strategies, including antigen-specific depletion and chimeric antigen receptor (CAR) T cell therapy, remain under-
explored in autoimmune diabetes. Given the phenotypic and functional heterogeneity of B cells, defining which
subsets expand or contract before and during disease is essential for understanding their pathogenic roles.
Moreover, determining how different depletion strategies affect these subsets may reveal mechanisms of protection
and inform therapeutic design. To address this, non-obese diabetic (NOD) mice aged 3-5 weeks, 10-12 weeks, and
at disease onset were profiled by flow cytometry to characterize B cell subsets across bone marrow, spleen, blood,
pancreatic and brachial lymph nodes, pancreatic islets, and peritoneal fluid. Subset distributions were compared
across tissues and disease stages. Additional cohorts were treated with anti-CD20 antibodies or CD19-directed CAR
T cells to evaluate depletion efficiency and residual B cell phenotypes across tissues. Comparative analysis revealed
age- and tissue-specific shifts in B cell composition. In pancreatic and brachial lymph nodes, older mice exhibited
increased frequencies of follicular B cells, whereas younger mice showed more germinal center and marginal zone B
cells. The most pronounced differences were observed within pancreatic islets: young mice harbored follicular and
developing/immature B cells, while older mice showed marked enrichment of B1 cells, particularly the B1b subset.
Preliminary depletion studies demonstrated effective overall B cell reduction one month after treatment. CAR T cell
therapy achieved broad depletion across all B cell subsets, while anti-CD20 treatment failed to eliminate bone
marrow B cells and tissue-resident B1 populations, including those in the peritoneal cavity and pancreas. These
findings demonstrate dynamic, age-dependent changes in B cell subsets during T1D progression and highlight
fundamental differences in depletion breadth and depth between antibody- and CAR T-based therapies. Ongoing
studies will assess whether broader B cell depletion confers enhanced protection from T1D, providing insight into
pathogenic contributions of distinct B cell subsets.
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W114. Positive Clinical Translation of a Juvenile NHP Study for Evaluating SAB-142, a Multi-specific T Cell
Targeting T1D Therapy, in Humans

Diane Maher, Eric Sandhurst, Daniel Vermeer, Alexandra Kropotova and Christoph Bausch
SAB Biotherapeutics, Sioux Falls, SD

Abstract Text: Background and Aims SAB-142 is a fully human, multi-specific, targeted Anti-Thymocyte Globulin
(hATG) developed for delaying the onset and progression of T1D with the capability for safe and effective redosing.
A 9-month, two-dose chronic GLP toxicology study in 30 juvenile cynomolgus monkeys was conducted to evaluate
the toxicity, toxicokinetic, and immunologic effects of SAB-142. Pharmacological outcomes of this study were
compared to outcomes from a first-in-human Phase 1 clinical study of SAB-142 to assess clinical translatability.
Methods In this positively predictive GLP toxicology study, three dose levels of SAB-142 were administered at study
initiation and re-dosed at ~6 months. This study was designed to mimic the regimen of every 6-months dosing and
provided up to a 20-fold safety margin of target dose levels in a Phase 1 and an ongoing Phase 2b clinical trial.
Results The 9-month chronic GLP toxicology study demonstrated that SAB-142 was safe and well tolerated in
juvenile cynomolgus monkeys. Consistent with its expected pharmacological activity, SAB-142 induced a transient,
dose-proportional reduction in total peripheral lymphocyte counts following an initial induction dose. This transient
lymphocyte response was reproduced following a maintenance re-dose at ~6 months. Reduction of lymphocytes
was short-lived and total lymphocytes returned to baseline after a few days following treatment of SAB-142,
suggesting a mechanism of lymphocyte margination not lymphodepletion. This effect was observed in both
cynomolgus monkeys and in human subjects evaluated in the Phase 1 study. Conclusions The positive translational
value of this 9-month, two-dose chronic GLP toxicology study was supported by Phase 1clinical data, with both
studies suggesting lymphocyte margination not sustained lymphodepletion across all tested dose levels of SAB-142.
In the Phase 1 clinical study, peripheral lymphocyte counts returned to baseline by Day 7, in both healthy volunteers
and patients with stable T1D, confirming the clinical translation of the transient pharmacodynamic effect observed in
this preclinical toxicology study in cynomolgus monkeys.

W115. Discovery and Engineering of Novel IgM Proteases for the Treatment of Autoimmune and
Inflammatory Diseases

Alex Pellerin, Liliana Sanmarco, Jordan Anderson, Agustin Plasencia, Nathan Higginson-Scott, Kevin Otipoby,
Jyothsna Visweswaraiah, Yi Xing and Ivan Mascanfroni

Seismic Therapeutic, Waterfown, MA

Abstract Text: IgM is a multifunctional immunoglobin that acts as the first line of defense against systemic
pathogens. IgM’s multimeric structure, together with its complement binding ability, makes IgM a highly potent
inflammation driver. The presence of autoreactive IgM antibodies causing complement dependent damage has been
described in inflammatory and autoimmune conditions such as Cold Agglutinin Disease (CAD) and Multifocal Motor
Neuropathy (MMN) . For this reason, the development of IgM autoantibodies degrading therapy represents an
attractive approach. Employing Seismic’s IMPACT platform and evolutionary screening, we identified several novel
and selective IgM proteases. Discovered proteases cleave soluble IgM in plasma and the IgM BCR in B cells from
healthy individuals. CAD is an autoimmune hemolytic anemia, caused by IgM autoantibodies that bind to red blood
cells (RBC), causing agglutination and activate complement cascade resulting in RBC death. Seismic’s IgM protease
cleaves RBC bound IgM, preventing agglutination in whole blood from CAD donors, an unmet need not targeted by
current approved treatment. In addition, IgM cleavage reduced cold-induced complement deposition on RBC from
CAD patients. Further engineering and optimization with our IMPACT Platform for the novel proteases is currently
under way.
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W116. Uncovering a Critical Role for MALT1 in TNF-driven Arthritis and lleitis
Elisabeth Gilis, Rudi Beyaert, Julie Coudenys, Dirk Elewaut and Jens Staal
Ghent University, Gent, Oost-Vlaanderen, Belgium

Abstract Text: Mucosa-associated lymphoid tissue lymphoma translocation protein 1 (MALT1) is a key player in the
activation of immune and non-immune cells by functioning both as a scaffold protein as well as a paracaspase. This
is reflected by MALT1’s fundamental role in the pathogenesis of auto-immune mouse models for rheumatoid arthritis
and multiple sclerosis. In contrast, TNF signaling is widely considered to operate independently of MALT1, leaving
the contribution of MALT1 to cytokine-driven inflammatory disease unresolved. Here, we examined the role of
MALT1 in a TNF-driven mouse model (TnfAARE) that recapitulates key features of human spondyloarthritis,
including chronic arthritis and ileitis. Genetic deletion of Malt1 in TnfAARE mice resulted in robust protection from
both joint and intestinal inflammation, as demonstrated by clinical scoring and histopathological analysis. This
protection was accompanied by markedly reduced expression of inflammatory mediators at the respective sites of
inflammation, despite preserved Tnf expression. Strikingly, serum TNF and soluble TNF receptor (STNFR) levels
remained equally elevated in MALT1-deficient and control TnfAARE mice, indicating that disease attenuation
occurred despite sustained systemic TNF signaling. These findings uncover an unexpected requirement for MALT1
in TNF-driven pathology. To dissect the cellular basis of disease protection, we performed complete bone marrow
transfer experiments. These demonstrated that MALT 1-deficiency in the hematopoietic compartment was sufficient
to confer robust protection from ileitis. In contrast, protection from arthritis was less clear-cut, suggesting
contributions from both hematopoietic and non-hematopoietic compartments. Consistent with this, myeloid-restricted
deletion of MALT1 using LysM-Cre failed to recapitulate the protective phenotype, and MALT1-deletion in synovial
fibroblasts did not alter intrinsic inflammatory responsiveness ex vivo. Together, these findings indicate that TNF-
driven arthritis arises from cooperative MALT1-dependent interactions between hematopoietic and stromal
compartments rather than from a single disease-driving cell type. Overall, our data identify MALT1 as a previously
unrecognized and context-dependent modulator of TNF-driven inflammatory disease, acting through distinct cellular
mechanisms in intestinal and joint tissues. These findings challenge the prevailing view of TNF signaling
independence from MALT1 and highlight cell type- and tissue-specific pathways that may be exploited for
therapeutic intervention in spondyloarthritis.

W117. Immunity to Influenza B and Cross-reactivity to Pandemrix/pH1N1 in Narcolepsy
Guo Luo, Emmanuel Mignot and Jing Zhang
Stanford, Palo Alto, CA

Abstract Text: Narcolepsy type 1 (NT1) is caused by 85-95% hypocretin (HCRT) neuron loss due to a combination
of genetic and environmental risk factors and associated with DQA1*01:02/DQB1*06:02 (DQ0602, 98%) and T cell
receptor (TCR)gene AJ24/AJ28/BV4-2. Pandemic influenza A H1N1 (pH1N1) and Pandemrix vaccination in 2009-
2010 induced NT1onset. Antigen specific T cell immune response in NT1 supports adaptive (auto)immunity against
HCRT and Pandemrix/pH1N1. Despite this progress, the mechanism behind HCRT neuron loss and how the flu
triggers a response against HCRT are unclear. Method: Anti-hemagglutination (HA) antibody was first measured
using HA inhibition assay. Binding affinity of B/Victoria candidate peptides to DQ0602 was next tested using a
competition binding assay. Antigen-DQ0602 restricted/reactive T cells were further isolated using tetramer DQ0602
and single-cell RNA sequenced with 10X. Lastly, TCR clones were transfected into Jurkat 76 for TCR activation by a
certain peptide presented by DQ0602. Results: Two independent studies of our laboratory and a Chinese group
have shown a higher HAI titer against B/Brisbane/60/2008 in NT1. With thorough analysis of their sequences, we
found a B/Victoria PB1 epitope that is homologous to Pandemrix/pH1N1 PB1 segment with only one amino acid
difference. Using tetramer DQ0602, we detected reactive CD4+* T cells to this epitope in two cohort studies using
different subjects. PB1 cells from the first cohort were sorted out for single-cell RNA sequencing and over 6,000 cells
were recovered. Over 90% were effector memory T cells, over 86% were from multiple NT1 patients, and more than
35 clones were enriched at least 20 times, including 2 with over 500 times. These clones were activated by both
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peptides from B/Victoria and Pandemrix/pH1N1 under NFAT and NF-kB pathways but not AP-1, suggesting
molecular mimicry between influenza A and B through PB1 epitope. In addition, we found TCR clones from baseline
PBMCs were activated by Pandemrix/pH1N1. Conclusion: Our research showed influenza B plays a role in NT1
pathogenesis and cross-reactivity to PB1 between B/Victoria and Pandemrix/pH1N1.

W118. Regulation of DN2 and ABC B Cells by IL-12 and IFNy During Systemic Lupus Erythematosus and
Sjogren’s Disease

Emerson Schoedel, Jingxin Chen, Aiden Brown, Rachael Gordon, Mark Shlomchik and Rebecca Elsner
University of Pittsburgh, Pittsburgh, PA

Abstract Text: Systemic lupus erythematosus (SLE) and Sjogren’s disease (SjD) are chronic autoimmune disorders
that, despite distinct clinical presentations, share a common feature: persistent overactivation of B cells. Recent
evidence indicates that abnormal B cell responses occurring outside the typical germinal centers (GC) of secondary
lymphoid structures—termed extrafollicular (EF) responses—play a central role in the onset and progression of
these diseases. In the chronically inflamed environment of SLE patients, EF responses generate pathogenic B cell
subsets, including double-negative 2 (DN2) B cells in humans (termed age-associated B cells (ABCs) in mice) and
plasmablasts (antibody secreting cells). In some instances, exuberant EF responses coincide with suppressed GC.
We have identified the cytokine IL-12 as a key driver that enhances EF responses while coordinately suppressing
GC. IL-12 acts directly on B cells to induce production of interferon-gamma (IFNy), and together these signals
promote B cell differentiation. The clinical relevance of the IL-12 signaling pathway in SLE and SjD is underscored
by genetic and clinical observations: variants in IL-12 signaling rank among the strongest genetic risk factors for both
SLE and SjD (GWAS), and elevated IL-12 levels correlate with SLE disease flares. Despite this, the mechanisms by
which IL-12 promotes B cell differentiation remain poorly understood. Our preliminary data demonstrate that IL-12
can drive the formation of DN2-like cells and plasmablasts from human B cells, and ABC and plasmablasts from
mouse B cells. While the role of IFNy in shaping these cell populations is established, IL-12’s direct effects remain
unexplored. Our studies aim to define how IL-12 and IFNy, individually and in combination, regulate the
differentiation of DN2 and ABC populations in human SLE and SjD, as well as in murine lupus models. We also aim
to understand how these pathogenic B cell subsets remain responsive to further IL-12 and IFNy stimulation, which
could establish feed-forward loops that perpetuate disease. These findings will clarify the role of IL-12 in driving
autoimmune B cell responses and may identify new therapeutic targets for patients with SLE and/or Sjogren’s
disease.

W119. The Oxygen Sensor PHD1 Is a Critical Regulator of Arthritis Development and Joint Inflammation
Thibaux Van der Stede, Elisabeth Gilis, Katelijne De Wilde, Julie Coudenys and Dirk Elewaut
VIB-U Gent Inflammation Research Center, Gent, Oost-Vlaanderen, Belgium

Abstract Text: Objectives: Rheumatoid arthritis (RA) is a systemic autoimmune disease resulting in chronic
inflammation and joint damage. Synovial joints exist under relatively low oxygen tension, and further reductions in
oxygen availability during RA create a hypoxic cellular environment that contributes to joint pathogenesis. In this
cellular response, hypoxia-inducible factor (HIF) plays an important role under the regulation of oxygen-sensing
prolyl hydroxylases (PHD1-3). These PHDs also display HIF-independent functions involving the regulation of NF-
kB, and might impact the inflammatory response in RA. However, the exact contribution of PHDs to RA development
remains poorly understood. Methods and results: We first investigated the effect of environmental hypoxia on
disease progression in a passive transfer arthritis model (collagen antibody-induced arthritis). Mice housed in
hypoxia (10% O2) versus normoxia (21% O2) presented lower clinical arthritis scores and reduced inflammation and
damage in the knee joint. To investigate the role of the individual PHD oxygen sensors, we then subjected mice with
germline deficiencies of Phd1, Phd2 or Phd3 to the same arthritis model. Whilst Phd2+- and Phd3-- mice showed
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similar clinical symptoms compared to controls, Phd1 deletion protected against arthritis symptoms based on clinical
scoring and histopathology. By then probing a human synovial single-cell RNA-seq dataset, we could show that
macrophages are among the main cell types with a robust hypoxic transcriptional signature in RA patients. Since
macrophages are also key players in joint inflammation, we next questioned whether macrophages are involved in
the PHD1-mediated control of arthritis. Myeloid-specific deletion of Phd1 indeed resulted in similar protection against
arthritis compared to whole-body Phd1 deficiency. This does not appear to be dependent on an M1-to-M2
macrophage polarization, but rather a hypoxia- and PHD1-driven joint infiltration of macrophages. Indeed, a reduced
expression of chemoattractants (e.g., CCL2, CCL3 and CCL4) was observed in both synovium from diseased mice
and cultured human macrophages under hypoxic conditions. Conclusion: Our data indicate that the oxygen sensor
PHD1 is a critical regulator of arthritis development and a potential target for the treatment of arthritis. We show that
these protective effects are macrophage-driven and the resultant of reduced macrophage infiltration in the inflamed
joint.

W120. Single Cell Analysis of Cutaneous Lupus and Scleroderma Skin Biopsies Highlights Shared and
Disease-Specific Patterns

Emily Flynn, Vrinda Johri, Sanjay Rangavajjhala, Ashley Yates, Andrew Gross, Anna Haemel, Sarah French,
Shivaram Yellamilli, Hongya Zhu, Bushra Samad, Jeroen Roose, Autoimmunoprofiler Consortium, Gabriela
Fragiadakis and Alexis Combes

University of California San Francisco, San Francisco, CA

Abstract Text: In this study, we generated a large-scale skin sSCRNA-seq dataset comprising over 250,000 cells of
disease affected and unaffected biopsies (n=82 total) from individuals with Cutaneous Lupus (CL, n=17) and
Scleroderma (SSc, n=16), along with healthy controls (HC, n=10). Although CL and SSc are distinct in presentation
and pathology, we hypothesize that studying them together — given they both manifest in skin — may reveal shared
biological states that contribute to skin autoimmune activation. Despite differences in cellular composition for
affected CL (increased immune) and SSc (increased Endothelial) versus HC, we identified several shared patterns.
Together, differential gene expression and Spectra factor analysis revealed broad upregulation of Interferon across
cell types in CL but also in a subset of Endothelial Cells in SSc. We additionally see shared increases in Epithelial
Mesenchymal Transition and Extracellular Matrix Composition across non-immune cell types, and shared changes in
Keratinocytes related to decreased differentiation and increased senescence. Cell-cell communication analysis
revealed a shared increase in MK signaling from Endothelial Cells and Fibroblasts. Finally, we see shared
abundance shifts in affected versus unaffected tissue, both globally -- driven by decreased Keratinocytes -- and in
Immune cells - driven by decreased tissue resident T Effector Memory and Langerhans cells and increased
activated T cells. Our work demonstrates the value of cross-autoimmune disease analysis in tissue for uncovering
both disease-specific and shared states in CL and SSc. Extending this framework to additional skin autoimmune
conditions has the potential to refine our understanding of common immune mechanisms and reveal therapeutic
targets.

W121. Senescent Synovial Fibroblasts Orchestrate the Pathogenic Niche and Drive Disease Flares in
Rheumatoid Arthritis

Katsunori Ota’, Yuki Saito?, Dain Kasseki!, Sena Yamamoto', Tsukasa Sato!, Naohiro Ueda2, Miyu Yokouchi',
Ayaka Nagao', Maki Miyajima' and Takako Chikenji'

"Hokkaido University, Sapporo, Hokkaido, Japan, 2Sapporo Medical University
Abstract Text: Biologic disease-modifying anti-rheumatic drugs (b-DMARDSs) have revolutionized the treatment of

Rheumatoid Arthritis (RA); however, approximately 40% of patients remain refractory to current therapies. Recent
large-scale clinical trials and integrated single-cell transcriptomic analyses have revealed that this multi-drug
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resistance is frequently driven by a "fibroblast-rich" synovial pathotype. Consequently, elucidating the mechanisms
of fibroblast-mediated inflammation is an urgent priority. Accumulating evidence points to the critical role of cellular
senescence, a state characterized by irreversible cell cycle arrest that triggers chronic inflammation through the
senescence-associated secretory phenotype (SASP). We hypothesized that the accumulation of senescent
fibroblasts establishes a "senescent niche", which contributes to sustained inflammation and disease flares. First, we
performed transcriptomic profiling across multiple independent datasets, which consistently revealed a significant
enrichment of senescence signatures in RA synovium compared to osteoarthritis and healthy controls. Next, to
characterize the cellular heterogeneity of RA synovium, single-cell RNA sequencing identified sublining fibroblasts
as the predominant senescent population, exhibiting high expression of SASP factors. Ligand-receptor analysis
highlighted these cells as communication hubs, orchestrating innate immune cascade activation and driving stromal
expansion via specific mitogenic signaling. Immunohistochemical analysis of RA synovium visualized a spatial
"senescent niche" where highly proliferative fibroblasts cluster around senescent fibroblasts. To elucidate the role of
senescence in clinical flares, we utilized a methylated bovine serum albumin (mBSA)-induced arthritis model. We
observed that senescent fibroblasts accumulated after the initial induction, and upon re-challenge, mice exhibited
exacerbated inflammation. Importantly, in a transgenic mouse model, the selective elimination of p16-positive
senescent cells significantly attenuated inflammation-related gene expression, including CCL and CXCL
chemokines, and ameliorated arthritis severity during re-challenge. Our findings demonstrate that senescent
fibroblasts contribute to synovial inflammation and actively orchestrate disease flares in RA. These findings suggest
that targeting senescent cells offers a transformative therapeutic strategy to overcome treatment resistance and
achieve functional recovery in refractory RA patients.

W122. Monocyte Phenotypes in Blood Predict Response to TNF Inhibitors in Rheumatoid Arthritis

Kathryne Marks', Alice Horisberger?, Ifeoluwakiisi Adejoorin', Leah Santacroce, Mehreen Elahee!, Kevin Wei',
Joan Bathon3, Daniel Solomon' and Deepak Rao'

'Brigham and Women's Hospital / Harvard Medical School, Boston, MA, 2Lausanne University Hospital, 3Columbia
University Medical School

Abstract Text: TNF inhibitors (TNFi) are the most common biologic DMARD used to treat RA yet 25-40% of patients
who start a TNFi do not obtain even 20% improvement. Thus, there is a great need to understand the biology driving
clinical response to TNFi and to identify biomarkers to guide the choice of treatment. We hypothesized that detailed
cellular profiling on blood samples from RA patients can identify immune cell features that are associated with TNFi
treatment response. We utilized PBMC collected as part of the TARGET RCT (Solomon et al., Ann Rheum Dis,
2023), which randomized RA patients with an inadequate response to methotrexate to either addition of TNFi
(adalimumab or etanercept; n=51) or ‘triple’ therapy (sulfasalazine and hydroxychloroquine; n = 47). Patients were
72% female with a median age of 60. Treatment response was determined by DAS28 EULAR criteria at 24 weeks.
We performed scRNA sequencing on PBMC from baseline and week 24. TNFi induced substantial changes in
phenotypes of every major immune cell lineage. Our analyses highlighted shifts in phenotypes of CD14*CD16-
monocytes comparing baseline and post TNFi samples. These changes were observed in TNFi treated patients and
not in the triple therapy group. We compared immune profiles of baseline samples from responders and non-
responders to identify cellular features in baseline samples associated with subsequent response to TNFi.
Abundance of the monocyte phenotype altered by TNFi in longitudinal analyses differed significantly between TNFi
responders and non-responders. These TNFi response-associated monocytes express inflammatory factors
including IL10, CCL2, and CXCLS8 all of which are more highly expressed by TNFi responders. Transcriptomic
mapping of myeloid cells in our analysis to myeloid cells from RA synovial tissue revealed similarities of the TNFi
response-associated monocytes to inflammatory macrophages in RA synovial tissue. Analysis of differentially
expressed genes encoding surface proteins yielded a candidate list of surface factors, which we validated by flow
cytometry. Cytometry quantification of these markers successfully reproduced the discrimination of TNFi responders
and non-responders in a subset of TARGET patients. These monocytes can be quantified in blood using cytometry,
which may facilitate translation of a predictive biomarker test to clinical application.
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W123. Knockdown of the Long Isoform of the Prolactin Receptor Selectively Targets Pathogenic Inmune
Cells in Systemic Lupus Erythematosus and Averts Glomerular Pathology

Joao Rodrigues Lima Junior', Kory Hamane', Zunsong Hu', Adeleh Taghi Khani', Anil Kumar', Ashly Sanchez
Ortiz!, Xinying Guo', Da Hae Jung', Hanjun Qin?, Shu Tao?, Ignacio Sanz®, Eric Meffre*, Katherine Marzan®, Jean
Koff®, Mary Lorenson’, Zhaohui Gu', Xiwei Wu2, Ameae Walker’ and Srividya Swaminathan'

'Beckman Research Institute of City of Hope, Monrovia/CA, Montclair, CA, 2City of Hope National Medical Center,
Duarte/CA, 3Lowance Center for Human Immunology, Emory University, Atlanta/GA, 4Stanford University School of

Medicine, Stanford/CA, °Children’s Hospital, Los Angeles/CA, 6Winship Cancer Institute, Emory University School of
Medicine, Atlanta/GA, Division of Biomedical Sciences, School of Medicine, University of California, Riverside, CA

Abstract Text: Rationale: Systemic lupus erythematosus (SLE) is a complex autoimmune disease characterized by
chronic immune activation, sustained inflammation, and progressive damage to multiple organ systems. Although
elevated circulating prolactin (PRL) levels have been associated with increased disease activity in SLE, the
mechanisms by which PRL signaling contributes to disease pathogenesis remain poorly defined. PRL binds and
signals through the prolactin receptor (PRLR), a type | cytokine receptor. The PRLR has antagonistic long (LF) and
short (SF) splice variants: in contrast to the SF, the LF is pro-proliferative and anti-apoptotic. In this study, we
determined the effects of aberrant PRLR splicing on immune cell pathology and organ damage in SLE. Methods: We
analyzed the expression of PRLR splice variants in immune cells in preclinical models of human and mouse SLE. To
determine whether aberrant PRLR isoform expression drives SLE, we used a splice-modulating oligomer (SMO) to
selectively knockdown the LFPRLR ex vivo in peripheral blood mononuclear cells (PBMCs) of patients with SLE, and
in vivo in lupus-prone mice. We measured immune cell composition, activation states, and transcriptional programs
using high-dimensional flow cytometry and single-cell RNA-sequencing. We evaluated the impact of long-term, in
vivo LFPRLR knockdown on glomerular pathology. Results: Compared to their healthy counterparts, PBMCs from
patients with SLE had aberrant PRLR splicing, characterized by a significantly increased ratio of long to short PRLR
splice variants. Selective LFPRLR knockdown reduced immune cell-expression of type | interferon signaling and
response genes known to drive SLE. LFPRLR knockdown also diminished B cell immunoglobulins with features of
autoreactivity and significantly attenuated glomerular pathology in lupus-prone mice. At a cellular level, pathogenic B
cell- and other immune subsets (monocyte, NK, and T cell subsets) that promote B-cell activation and survival, were
selectively reduced, without negative impact on healthy donor counterparts. Conclusions: Aberrant expression of
LFPRLR drives pathogenic immune cell phenotypes and organ damage in SLE. Targeted modulation of PRLR
splicing using LFPRLR SMO mitigates key molecular, cellular, and tissue-level features of disease without broadly
suppressing healthy immune cells. Being a mechanistic contributor to SLE pathogenesis, LFPRLR represents a
promising therapeutic target that merits further investigation.

WA124. Lupus Nexus: A Registry, Biorepository, and Data Exchange Platform to Foster Global
Collaborations, Accelerate Research, and Advance Precision Medicine

Devon Kelly!, Angela Mitchell', Jez Marston', S. Sam Lim?, Arezou Khosroshahi2, Alfred HJ Kim?, Virginia
Pascual?, Peter Schafer?, Inaki Sanz? and Teodora Staeva'

7Lupus Research Alliance, New York, NY, 2Emon/ University, 3Washington University, 4Weill Cornell Medicine,
SPulmonary Fibrosis Foundation

Abstract Text: Systemic lupus erythematosus (SLE) remains a disease of high unmet medical need. Its
heterogeneity and poorly understood etiology, pathogenesis, and subgroups hinder the development of targeted
therapies. Advancing SLE research requires a centralized, longitudinally curated patient dataset linked with
biosamples and molecular data. The Lupus Nexus (LNXx) is a lupus registry, biorepository, and data exchange
platform that addresses this need. Developed with input from over 100 stakeholders, including scientists, funders,
and patients, LNx is anchored by the Lupus Landmark Study. This prospective, longitudinal study is currently
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enrolling up to 3,500 patients into four cohorts—new-onset SLE, extra-renal flare, active lupus nephritis, and
prevalent SLE—tracking them over five years, generating extensive datasets paired with biospecimens. The clinical
data includes clinician-reported outcomes (SLEDAI-Flare Index, SLICC/ACR Damage Index, neuropsychiatric SLE,
SLEDAI-2K, PGA-VAS), patient-reported outcomes (sociodemographic, health habits, SLAQ, PROMIS, Lupus
Quality of Life), full medical history (including familial autoimmune, serological, medications, and vaccination history),
social history and determinants of health, and environmental exposures, among others. Linked biospecimens include
PBMCs, DNA, RNA, urine, plasma, serum, saliva, stool, and tissue. To date, 635 participants have been enrolled.
The registry is reflective of the population affected by lupus with 36% Black, 39% White, 12% Asian/Pacific Islander,
and 16% Hispanic patients. Over 12,000 biosamples have been collected. Targeted genetic, transcriptomic,
proteomic, quantitative auto-antibody measurements, microbiome metagenomics, and medication level assessments
have been generated for 200 participants, with more biosamples in process, to support preliminary research efforts
and further utilization of LNx resources. LNXx is the first of its kind collaborative, patient-centric, lupus research
platform poised to become the leading source of prospective, longitudinally well-phenotyped, comprehensive data
with linked biospecimens and raw biomarker data available to the entire research community. This initiative aims to
accelerate precision medicine in lupus, driving significant advances in diagnosis and treatment. The LRA
acknowledges the many experts that have contributed to its creation, especially those individuals living with lupus
and their care partners. www.lupusnexus.org

W125. Genetic Predisposition and Viral Infection Impact the Development of Autoantibodies in Murine
Systemic Lupus Erythematosus (SLE)

Rachel Sokyrka', Jerrold Levine?, Céleste Pilon3, Joyce Rauch! and Aishwaria Scaria’

TMcGill University, Montreal, PQ, Canada, 2University of lllinois Chicago, 3Laval University

Abstract Text: Systemic lupus erythematosus (SLE) is an autoimmune disorder characterized by the generation of
autoantibodies to numerous nuclear and intracellular antigens. SLE results from a combination of environmental
factors and genetic predisposition, although much of the etiology of SLE remains unknown. Viral infection has been
associated with exacerbation of disease, but there is little known about whether virus alone can induce SLE. We
hypothesize that viral infection plays a key role in the initiation and progression of SLE. We investigated whether
infection of mice with lymphocytic choriomeningitis virus Armstrong (LCMV-Arm) impacts the production of
autoantibodies in a model of murine SLE induced in nonautoimmune C57BL/6 mice by immunization with f2-
glycoprotein | and lipopolysaccharide. We found that infection with LCMV-Arm 6 days following the induction of SLE
resulted in a sustained increase in hallmark SLE autoantibodies (including anti-DNA, anti-Ro, anti-La, anti-Sm and
anti-Sm/RNP), compared to uninfected immunized mice. We then asked whether LCMV-Arm infection has the
potential to induce SLE autoantibodies in mice with a genetically autoimmune-prone background. We found that
LCMV-Arm infection resulted in elevated anti-DNA autoantibodies ~3 weeks following infection in age- and MHC II-
matched autoimmune-prone (New Zealand Black [NZB]) and nonautoimmune (BALB/c) mice. However, there was a
subsequent decrease in anti-DNA levels in both strains. Anti-DNA levels in infected BALB/c mice remained elevated
compared to uninfected BALB/c mice, but gradually decreased over time. In contrast, anti-DNA levels in infected
NZB mice tended to be lower than those in uninfected NZB mice, but rose to similar or higher levels ~16 weeks after
infection. Other SLE autoantibodies, including anti-Ro, anti-La, anti-Sm, and anti-Sm/RNP, were not elevated in
either LCMV-Arm infected or uninfected NZB and BALB/c mice. We are also evaluating the impact of LCMV-Arm
infection on a murine strain (MRL/MpJ) that is more overtly autoimmune than NZB, together with a nonautoimmune
(C3H/He) MHC-II matched control strain. Our data suggest that LCMV-Arm infection impacts the initiation and
development of SLE autoantibodies differently in autoimmune-prone strains compared to nonautoimmune strains of
mice.
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W126. The IL-2/IL-2R Signaling Axis Between Tfh and Regulatory CD4 Subsets Is Dysregulated in Islet
Autoreactive T Cells of Individuals with T1D

Sarah Kobernat, Janice Chen, Morgan Boyd, Joshua Centore, Karen Cerosaletti and S. Alice Long
Benaroya Research Institute, Seattle, WA

Abstract Text: Rare autoantigen specific T cells can be enumerated in healthy controls and autoimmune disease,
but characterizing underlying mechanisms that alter their function remains a challenge. Understanding defects in
autoreactive T cells in type 1 diabetes (T1D) is particularly important as antigen-specific (A-S) therapies are being
trialed to induce tolerance. Here, we explore the characteristics of preproinsulin (PPI)-specific CD4 T cells in early
onset T1D participants in the TrialNet TOPPLE study prior to treatment with a PPI plasmid therapy. We used an
activation induced marker (AIM) assay wherein PBMC are stimulated overnight with PPI or viral peptide libraries
before staining for activation and other phenotypic markers. Cells expressing multiple activation markers by flow
cytometry were considered A-S (CD154*CD69* T conventional; Tconv, CD137+CD25* Treg) and further
characterized. Overall, we found a discordance between PPI-specific and viral-specific T cell phenotypes.
Specifically, the frequency of CD25* (high affinity IL-2R) and CXCR5* (T follicular helper, TfH) viral-specific CD4
memory cells positively correlated with these same populations in global CD4 conventional (TConv) cells (r=0.602
and r=0.453, respectively), but PPI-specific cells did not. Additionally, viral-specific Tregs and Tfh were positively
correlated (r=0.604), but not in PPI-specific cells. There was a modest negative correlation between CD25
expression level on Tregs and CD4 TIGIT+*PD-1* TConv cells in both total and viral-specific cells (r=-0.423, r=-
0.394), but this relationship did not translate to PPI-specific cells. Since the IL2/IL-2R pathway modulates Treg, TfH,
and CD25 expression, these findings suggest dysregulation in IL-2 signaling in PPI-specific T cells in T1D. We found
comparable levels of IL-2 production in PPI-specific T cells from health controls and individuals with T1D but IL-2
production correlated with increased activation in PPI-specific cells from healthy controls but this was absent in in
T1D. Together, our data suggests that autoreactive T cells in T1D are dysregulated in IL-2/IL-2R signaling as it
relates to Tth, Tregs, and activation, highlighting the importance of deeper functional probing beyond enumeration.
The IL-2/IL-2R pathway is already being targeted in T1D trials and this work suggests it will be important to
understand the effect on A-S cells to inform better therapies.

WA127. MEK/ERK Mediated Diffuse Alveolar Hemorrhage in Murine Lupus
Haoyang Zhuang, Shuhong Han and Westley Reeves

University of Florida, Gainesville, FL

Abstract Text: Introduction/Rationale About 3% of patients with lupus develop severe diffuse alveolar hemorrhage
(DAH) with pulmonary vasculitis. C57BL/6 (B6) mice with pristane-induced lupus also develop DAH, but BALB/c
mice are resistant. DAH is independent of Toll-like receptor signaling and other inflammatory pathways. This study
examined the role of the MEK1/2 pathway Methods B6 and BALB/c mice were treated with pristane with or without
inhibitors of MEK1/2 (trametinib/GSK1120212 [GSK]), ERK1/2 (SCH772984 [SCH]), JNK, or p38. Effects on lung
hemorrhage and hemostasis were determined Results GSK and SCH abolished DAH, whereas JNK and p38
inhibitors were ineffective. Apoptotic cells were present in lung samples from pristane-treated mice but not in mice
receiving pristane and GSK, and endothelial dysfunction was normalized. Expression of the ERK1/2- regulated
transcription factor early growth response 1 increased in pristane-treated B6, but not BALB/c, mice and was
normalized by GSK. Pristane also increased expression of the anticoagulant genes Tfpi and Thbd in B6 mice. The
ratio of Tfpi to tissue factor (F3) to Tfpi increased in B6 (but not BALB/c) mice and was normalized by GSK.
Circulating thrombomodulin protein levels increased in B6 mice and returned to normal after GSK treatment.
Consistent with augmented endothelial anticoagulant activity, pristane treatment increased tail bleeding in B6 mice.
Conclusion Pristane treatment promotes lung endothelial injury and DAH in B6 mice by activating the MEK1/2-
ERK1/2 pathway and impairing hemostasis. The hereditary factors determining susceptibility to lung injury and
bleeding in pristane-induced lupus are relevant to the pathophysiology of life-threatening DAH in systemic lupus
erythematosus and may help to optimize therapy.
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W128. VitD3toIDC Generates in vitro CD25* FOXP3* High T Regulatory Cells in MS Patients

Alex Agundez, Berta Arcos, Jana Willemyns, Hendrik Veltmann, Javier Villacieros, Antonio Manuel Gonzalez, Silvia
Presas, Cristina Ramo, Eva Maria Martinez Caceres and Federico Fondelli

FUNDACIO INSTITUT D'INVESTIGACIO EN CIENCIES DE LA SALUT GERMANS TRIAS | PUJOL (IGTP),
Barcelona, Catalonia, Spain

Abstract Text: Introduction T regulatory cells (Treg) play an important role in immune modulation and restoration of
immune tolerance, emerging as a promising therapeutic strategy for the treatment of autoimmune diseases such as
Multiple Sclerosis (MS). Our aim is to demonstrate tolerogenic dendritic cells differentiated in presence of VitD3
(VitD3toIDC) represent a promising tool for induction of antigen-specific Tregs in vitro. Methods VitD3toIDCs were
generated by isolating CD14* monocytes from peripheral blood and inducing differentiation with GMCSF*IL4 in the
presence of VitD3 (tolerogenic agent). Phenotypic and proliferation assays were used to confirm the functionality of
resulting VitD3toIDCs. To assess their impact on Treg induction, VitD3toIDCs were pulsed over-night with specific
antigen, and co-cultured with autologous nave CD4+* T cells for 8 days and IL-2 supplementation. Then, induced
CD4+ Tregs were collected to evaluate their phenotype and functionality. Results VitD3tolDCs exhibited a
tolerogenic phenotype characterized by lower expression of CD83 and CD86, and reduced induction of autologous
proliferation up to 50% compared to mature DCs (mDCs) differentiated in absence of VitD3. When analysing CD4+
Naive T cells, those cocultured with VitD3tolDC exhibited a higher % of CD25* FOXP3+ high T regulatory cells in
both healthy controls and MS patients. Moreover, when performing functional assays, Tregs from VitD3tolDC
cocultures showed suppressive capacity. Conclusion VitD3-tolDCs effectively generate in vitro CD4* Tregs with
suppressive capacity. These findings support the utility of VitD3tolDC as a platform for promoting Treg
differentiation, highlighting its potential therapeutic relevance for MS.

W129. $-4321, a First-in-class Dual-cell Bifunctional PD-1:FcyRIIB Selective Agonist Antibody That
Preserves PD-1 Expression, Prevents Fc-mediated Depletion of Target Cells, and Enhances Inhibitory
Receptor Expression

Daniela Cipolletta, Julia Manasson, Mike Cianci, Joshua Vitlip, Stephen Lutz, Elliott Wittenberg, Allison Colthart,
Samuel Perry, Chelsea R. Parker Harp, Jyothsna Visweswaraiah, Ryan Peckner, Alex Pellerin, Heather Vital, John
S. Sundy, Nathan Higginson-Scott and Kevin L. Otipoby

Seismic Therapeutic, Belmont, MA

Abstract Text: Background: Inhibitory receptors (IR) upregulated on activated lymphocytes play a critical role in
restoring and maintaining immune homeostasis to control autoimmunity. PD-1 is a well-characterized IR expressed
on activated effector and regulatory T cells. Strong PD-1 agonism requires super-clustering, which is achieved by
antibodies binding to Fc gamma receptors (FcyR) on APCs. Several PD-1 targeted antibodies have been
investigated in autoimmunity with mixed clinical results. Rather than agonizing PD-1, these first-generation PD-1
antibodies primarily deplete PD-1+* T cells, as demonstrated in human trials. S-4321 is a novel bifunctional antibody
that agonizes the inhibitory PD-1 checkpoint receptor on T cells through a different binding site than its natural
ligands, PD-L1 and PD-L2, and selectively engages and signals through the inhibitory FcyRIIb on B cells/APCs.
Therefore, S-4321 is expected to restore immune homeostasis in cell-mediated autoimmunity. Methods: PD-1
expression was measured on activated T cells after culturing with S-4321 or benchmark PD-1 antibodies. FcyRIIb
selectivity of the S-4321 Fc domain was demonstrated via binding assays. The lack of proinflammatory activity of the
S-4321 Fc domain was assessed using TNFa production from activated monocyte-derived dendritic cells or
antibody-dependent cellular cytotoxicity (ADCC) of human Tregs. S-4321 was tested in Treg differentiation assays,
in naive mice and disease models (GvHD). Results: S-4321 achieves prolonged agonism by binding to PD-1 with
low affinity, which preserves PD-1 expression on T cells in vivo, unlike first generation PD-1 depleters. S-4321 also
selectively binds and signals through FcyRIIb, avoiding the induction of proinflammatory cytokines and undesirable
depletion of PD-1* T cells, such as Tregs, by ADCC through engagement of activating FcyR. S-4321 enhances
induced Treg differentiation in vitro. In vivo, S-4321 reduces T cell expansion and proinflammatory cytokine
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production in a murine model of GvHD and induces TIGIT expression on the surface of PD-1* T cells in naive mice.
Conclusion: In contrast to first generation PD-1 depleters, treatment with S-4321 does not result in loss of PD-1
expression on T cells, induction of proinflammatory cytokines, or depletion of PD-1* Tregs. By coupling PD-1
agonism with inhibitory FcyRIIb engagement, S-4321 has the potential to restore immune homeostasis in cell-
mediated autoimmunity.

W130. Involvement of T-bet in the Pathogenesis of TLR7 Agonist-induced Lupus Model Mice

Ryota Sato, Yuya Kondo, Masaru Shimizu, Reona Tanimura, Satoshi Akao, Ryohei Nishino, Taihei Nishiyama,
Ayako Ohyama, Ayako Kitada, Saori Abe, Hiromitsu Asashima, Haruka Miki, Hiroto Tsuboi and Isao Matsumoto

University of Tsukuba, Moriya City, Ibaraki, Japan

Abstract Text: [Objective] To investigate the role of T-bet in systemic lupus erythematosus (SLE) using an
imiquimod (IMQ)-induced murine model. [Methods] SLE-like pathology was induced by IMQ. The following analyses
were performed. 1) Anti-dsDNA IgG, urinary protein, renal pathology, and glomerular immune complex deposition
were compared between wild-type (WT) and T-bet knockout (KO) mice. 2) Splenic T- and B-cell subsets were
analyzed by flow cytometry (FCM) in WT and KO mice. 3) Splenic CD4* T cells were stimulated in vitro, and IFNy
production was analyzed by FCM in WT and KO mice. 4) Anti—-dsDNA IgG, urinary protein, renal pathology, and
glomerular immune complex deposition were compared among CD4 T-bet conditional knockout (CD4 cKO), CD19
T-bet conditional knockout (CD19 ¢KO) , and T-bet floxed (Flox) control mice. 5) Splenic T- and B-cell subsets were
analyzed by FCM in Flox, CD4 ¢cKO, and CD19 cKO mice. 6) Splenic CD4* T cells were stimulated in vitro, and IFNy
production was analyzed by FCM in Flox, CD4 cKO, and CD19 cKO mice. [Results] 1) Anti~dsDNA IgG titers and
glomerular immune complex deposition were reduced in KO mice compared with WT mice, and urinary protein
levels showed a decreasing trend; however, renal histopathology did not differ. 2) T peripheral helper cells, T
follicular helper cells, and age-associated B cell (ABC)-like cells were reduced in KO mice. 3) CD4* T cells from KO
mice exhibited reduced IFNy production. 4) Anti-dsDNA IgG levels tended to decrease in CD4 cKO mice, whereas
no changes were observed in CD19 cKO mice. No significant differences were detected in urinary protein, renal
histopathology, or glomerular immune complex deposition in either group. 5) ABC-like cells were reduced in CD4
cKO mice but not in CD19 cKO mice, while T Cell subsets were comparable among Flox, CD4 cKO, and CD19 cKO
mice. 6) CD4* T cells from CD4 ¢KO mice showed reduced IFNy production, whereas no significant changes were
observed in Flox or CD19 cKO mice. [Conclusion] T-bet may contribute to SLE pathogenesis by regulating IFNy
production in CD4* T cells and promoting B-cell differentiation into ABCs.

W131. Regulatory Role of IL-32 and Its Feedback Loop in Cytokine Network- a New Dimension in
Autoimmune Rheumatologic Diseases

SIBA RAYCHAUDHURI' and Smrriti Raychaudhuri?

TUniversity of California Davis, Davis, CA, 2Sacramento VA Medical Center

Abstract Text: IL-32 Is a proinflammatory cytokine; in human IL-32 can establish a positive feedback loop with other
proinflammatory cytokines such as TNF, IL6,IL-8, IL-17. Limited studies are available on IL-32 in human diseases.
Here we have explored the cellular/molecular mechanisms of IL-32 in respect to synovial inflammation and its
interactions with critical cytokines of autoimmune diseases (AD) such as TNF,IL-6,IL-8,IL-17.Here we determined
the functional role IL-32 on Synovial fibroblasts(FLS) proliferation and on induction of inflammatory
cytokines/endopeptidase (IL-6,IL-8, MMP3) related to synovial inflammation and expression of RANK-L/osteoclast
activation. FLS isolated from psoriatic arthritis( PsA)/rheumatoid arthritis(RA) (n=5 each) were cultured with IL-32y
and IL-32a (100 ng/ml) for 5 days. For proliferation assay MTT/CFSE dilution assays were done. To determine the
effect of IL-32y/IL-32a on the production of relevant cytokines/chemokines/endopeptidase the FLS culture
supernatants were evaluated for IL-6,IL-8, MMP3 and RANK-L by specific ELISA kits. Similar experiments were done
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with IL-17A (100 ng/ml), TNF-a (20ng/mL). Concentrations of IL-32y/IL-32a, IL-17 A, TNF-a were selected by doing
dose response analysis. Level of IL-32 was measured in synovial fluid (SF) of PsA, RA and osteoarthritis(OA) by
ELISA. Compared to IL-32q, significant effect on FLS biology was observed with IL-32y. Among the subtypes of IL-
32 (a,B,y) IL-32y is the most potent inflammogenic. In MTT assay we observed rlL-32y induced significant
proliferation in PSA/RA FLS (OD: 0.38+0.08/0.34+0.05)) compared to FLS only cultured with media (OD: 0.25+0.04;
p< 0.001). Compared to riL-32y alone stimulation with rIL-32y*rIL-17A induced significantly more proliferation of FLS
(p<0.001). Furthermore, FLS treated with rIL-32y *TNF-a*rlL-17A had highest proliferation. These results suggest
the effect of riL-32y in the cytokine network of synovial inflammation in AD. Also, PSA/RA FLS stimulated with rlL-
32y produced significantly more IL-6, IL-8 MMP3 and RANK-L compared to media (p< 0.001). The amount of IL-32
in the SF of PsA (980+30 pg/ml), RA ((430+50 pg/ml) was significantly higher compared to OA (70+£30 pg/ml)(p<
0.001). Results of this study substantiates contributing role of IL-32 in synovial inflammation, osteoclast activation
and provide new insights in the pathogenesis of AD such as in RA, PsA; and IL-32 is likely to be novel target for
treatment of these conditions.

W190. Unraveling Childhood-onset Systemic Lupus Erythematosus (cSLE) Using High-dimensional Data: An
Immunology-based Diagnostic Model to Enhance Theragnosis and Mechanistic Insights

Katherine Nay Yaung', Joo Guan Yeo!, Martin Wasser!, Su Li Poh', Kai Liang Teh?, Lena Das?, Yun Xin Book?,
Nicholas Kim Huat Khoo', Zoe Mei Yun Tay', Rachel Cheong', Judith Ju Ming Wong?, Thaschawee Arkachaisri?
and Salvatore Albani’

"Translational Immunology Institute, Singapore, 2KK Women's and Children's Hospital

Abstract Text: Childhood-onset systemic lupus erythematosus(cSLE) presents diagnostic challenges due to its
heterogeneous nature. We aim to resolve this immunopathogenic complexity with high-dimensional mass cytometry
(CyTOF) to study the lupus immunome. Using machine learning, we developed a diagnostic model utilizing
mechanistically relevant cell clusters distinguishing patients from controls, validated with an independent cSLE
cohort. The discovery cohort examined peripheral blood mononuclear cells (PBMCs) from 26 cSLE patients (53
timepoints, median age: 14 years) and 17 age-matched healthy controls using a 43-marker CyTOF panel. Quality
check, cell clustering and phenotypic annotation were done using our unsupervised Extended Poly-dimensional
Immunome Characterisation(EPIC) pipeline. Machine learning algorithms [linear SVM, PLS-DA, random forest (RF)
using MetaboAnalyst 6.0] identified predictive cell clusters for cSLE to ensure model robustness. Cell frequencies
are shown as percentages of total CD45* PBMCs with median and interquartile range (IQR), with statistical
significance set at p< 0.05(Mann-Whitney U). Validation was conducted on a new cohort of 18 cSLE patients
(median age: 11.5) and 23 age-matched controls. 67 unique cell clusters (26 were significantly different) were used
to map the validation cohort. Mapping was automated based on previous expert annotation of the derived cell
clusters from unsupervised analysis of discovery data. Validation cohort clusters mirrored accurately the phenotypes
of the discovery cohort cell populations. Interestingly, there were increased memory Tregs in ¢SLE (CSLE vs.
healthy: 1.16[0.79-1.92]% vs. 0.48[0.32-0.80] %, p< 0.0001) but no changes in naive Tregs. Memory Treg-like
populations (i.e. CD3*CD4*CD45R0O*CD25-Foxp3*CTLA*) were also higher in cSLE than healthy (2.75[1.90-4.36]
vs. 1.28[0.83-1.78], p< 0.0001). Concurrently, CD8*CD45RA*BAFF* T cells were raised in cSLE (8.91[6.78-11.4] vs.
3.22[2.79-4.86], p< 0.0001). Ten immunological features were selected through ranking of the most important
features generated by machine learning algorithms on discovery cohort data. Average accuracy of discriminating
cSLE and healthy based on 100 cross validations (with linear SVM, PLS-DA and RF algorithms) in the discovery
cohort is 85.4%(median), (IQR 83.3-85.6%). Sensitivity for the validation cohort is 88.9% (83.3-100%). Further
studies will quantitate autoantibody titers (anti-c1q/-nucleosome/-dsDNA/-Smith) for comparison. The ten selected
features reflect broad changes in the lupus immunome: perturbed immunoregulation, cytokine production and
reduced immune activation threshold. This aids our understanding of SLE immunopathogenesis and can reinforce
current diagnostic criteria

63



Autoinflammatory Diseases

Th138. Bacterial Triggers of Autoimmunity: Borrelia Peptidoglycan in Post-Treatment Lyme Disease

Xin Zhou', Xin Zhou', Haozhen Wang', Xuhuai Ji', Alison Rebman?, Mahesh Pandit!, Elsa Sola, Kristen
Mengwasser3, Ahmad Salehi*, Mark Soloski!, Michael Snyder!, Christine Jacobs-Wagner', William Robinson,
John Aucott?, Mark Davis' and Xin Chen®

TStanford University, 2Johns Hopkins University, SUniversity of California San Francisco, “Donor Network West,
SStanford University, Stanford, CA

Abstract Text: Persistent symptoms after infection remain a major clinical challenge, yet the immune mechanisms
driving these syndromes are not well defined. Post-Treatment Lyme Disease (PTLD) affects over one million
individuals in the United States and is characterized by chronic fatigue, musculoskeletal pain, and cognitive
dysfunction despite appropriate antibiotic therapy. The immunopathogenesis underlying PTLD is poorly understood.
We analyzed circulating immune cells from PTLD patients and identified a hyperinflammatory monocyte subset
enriched in the PTLD cohort. These monocytes exhibited transcriptional programs associated with autoimmunity,
including heightened TNF signatures, antigen-presentation pathways, and inflammatory cytokine production.
Additional immune abnormalities—such as increased Th17 cells, expanded CD8*KIR* regulatory T cells, and
dysfunctional CD4*FOXP3* Treg signatures—mirrored features observed in established autoimmune diseases.
Because Borrelia burgdorferi peptidoglycan (PGBb) is known to persist in the host after bacterial clearance, we
tested whether PGBb could induce PTLD-like immune states. Stimulation of healthy human monocytes with purified
PGBb recapitulated the PTLD monocyte transcriptomic phenotypes. Using human spleen immune organoids, we
further demonstrated that PGBb activates autoreactive B cells and triggers proinflammatory programs across
multiple immune populations. Strikingly, peptidoglycans from bacterial species implicated in rheumatoid arthritis
flares induced comparable inflammatory responses. These findings reveal a potential unifying mechanism for PTLD:
persistence of bacterial peptidoglycan can rewire innate and adaptive immune responses, driving chronic
inflammation and promoting autoreactivity even after infection is cleared. More broadly, our work suggests that
species-specific peptidoglycans may act as previously under-appreciated microbial triggers of autoimmune disease
and post-infectious syndromes.

Th139. Neutrophil-targeted Colchicine Delivery via CD177-conjugated Nanolipogels Ameliorates Disease in
Familial Mediterranean Fever

Masataka Umeda, Tomohiro Koga, Yoshika Tsuji, Yushiro Endo, Lamiaa Mohamed, Shigeru Kawakami and Atsushi
Kawakami

Nagasaki University Graduate School of Biomedical Sciences, Nagasaki, Japan

Abstract Text: Background: Familial Mediterranean fever (FMF) is an autoinflammatory disease caused by
dysregulated innate immunity, in which neutrophils play a central pathogenic role. Although colchicine is the first-line
therapy for FMF, its efficacy is sometimes limited, and systemic administration may cause dose-dependent
gastrointestinal toxicity. A neutrophil-targeted drug delivery system (DDS) may enhance therapeutic efficacy by
selectively delivering anti-inflammatory agents to disease-relevant cells. CD177 is a neutrophil-specific surface
marker and an attractive target for neutrophil-directed DDS. In this study, we evaluated the therapeutic potential of
anti-CD177 antibody—conjugated nanolipogels (NLG) in an FMF mouse model. Methods: Rhodamine-labeled
nanolipogels were generated and conjugated with either an isotype control antibody or an anti-CD177 antibody.
Selective uptake of rhodamine-labeled NLG by neutrophils was identified by flow cytometry. Therapeutic efficacy
was assessed using Human MEFV encoding M694I knock-in (MefvAM6941/M6941) mice. Experiments were initiated
at 8 weeks of age, with intravenous treatments administered three times weekly for 4 weeks. Mice were divided into
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four treatment groups: phosphate-buffered saline (PBS) group (n = 10), free colchicine group (n = 10), isotype
control antibody—conjugated colchicine-containing NLG group (n = 11), and anti-CD177 antibody—conjugated
colchicine-containing NLG group (n = 10). Free colchicine was administered at 0.05 mg/kg, and the colchicine
content encapsulated in NLG was adjusted to the same equivalent dose. Body weight was monitored longitudinally
as an objective indicator of systemic inflammation and disease severity. Results: Flow cytometric analysis
demonstrated selective uptake of rhodamine-labeled nanolipogels by neutrophils, confirming antibody-mediated
neutrophil targeting. In the FMF model, mice in the PBS group showed attenuated age-associated body weight gain,
consistent with previous reports. Neither free colchicine nor isotype control antibody-conjugated NLG improved body
weight trajectories compared with PBS. In contrast, improvement in body weight gain was observed exclusively in
the anti-CD177 antibody—conjugated NLG group, indicating that CD177-mediated neutrophil targeting was required
to achieve a measurable in vivo therapeutic effect. Conclusions: Anti-CD177 antibody—conjugated nanolipogels,
validated for neutrophil-selective uptake by flow cytometry, improved inflammation-associated impairment of body
weight gain in Mefv"M6941/M6941 mice, whereas free colchicine and non-targeted NLG did not. These findings
support CD177-mediated neutrophil targeting using NLG as a promising therapeutic strategy for FMF.

Th141. Longitudinal Single-cell Transcriptomic Profiling Reveals Persistent Inflammatory Phenotype in
Intravitreal rAAV-induced GTAU

Rachel Van Gelder!, Philip Langer2, Suci Cendanawati?, Xudong Peng’, Leslie Wilson! and Kathryn Pepple’
TUniversity of Washington, Seattle, WA, 2University of Bristol

Abstract Text: Objective Recombinant adeno-associated virus (rAAV) is the most clinically advanced platform for
ocular gene therapy. However, anti-vector immune responses may cause gene therapy-associated uveitis (GTAU),
which is a critical barrier to therapeutic efficacy. Conventional flow cytometry provides limited resolution of cellular
phenotypes and communication networks that arise during GTAU. We hypothesized that longitudinal single-cell
RNA-Seq would allow comprehensive mapping of immune populations and their functional states after intravitreal
(IVT) rAAV treatment. Methods GTAU was induced in wild-type C57BL/6 mice by IVT injection of
rAAV2/Tm8.CMV.eGFP:WPRE at 3.3E10 gc/eye. Single eyes were harvested at 14, 29, and 58 days post-injection
(dpi) and processed via enzymatic digestion. CD45* cells were purified by FACS for sequencing via the GEM-X Flex
Gene Expression platform (10x Genomics). A control dataset (Cui et al., 2023; GSE202186) was integrated, and
quality control, analysis of clustering, differential gene expression, and cell-to-cell communication were performed
using CellRanger, Seurat, and CellChat. Results Single-cell profiling at 14 (n =41,995), 29 (n = 12,511), and 58 (n =
18,181) dpi revealed diverse immune cell infiltration in rAAV-treated eyes. We identified significant populations of T
cells (Cd4+, Cd8a*, Tcrg-V6+, and Mki67+), NK and NK T cells, B cells, cDC/pDCs, monocytes/macrophages, and
microglia. While infiltration of NK cells (35.15%) was similar to T cells (37.06%) at 14 dpi, the NK cell population
relative to total cell number diminished over time, in contrast to the T cell population (27.79% vs. 47.7% at 58 dpi). A
CD8* effector memory population was present at 14 dpi, (18%) accompanied by a Th1-dominant CD4* T cell
response (46%). We noted substantial increase in CD4* T cell exhaustion phenotype over time (2% at 14 dpi; 27%
at 58 dpi), but no increase in Treg cells. Notably, ICAM/JAM/Galectin adhesion molecules and CCL/CXCL
chemokine networks remained persistently active, suggesting maintained recruitment and retention of immune cells.
Conclusions We longitudinally characterized IVT GTAU with ssSRNA seq analysis. rAAV-treated eyes demonstrated
persistent T cell populations through 58 dpi. While NK cells likely contribute to the early response, their relative
decline suggests that sustained inflammation is driven by the remaining T cell population.
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Th142. Functional Validation of Variants of Unknown Significance in COPA Syndrome
Noa Simchoni, Cristina Martinez Mikheicheva and Anthony Shum
University of California, San Francisco, San Francisco, CA

Abstract Text: BACKGROUND: COPA syndrome is an autosomal dominant autoinflammatory disorder causing
childhood-onset of interstitial lung disease, autoimmunity, arthritis, and renal disease. Disease-causing mutations
cluster in the WD40 domain of coatomer subunit a (COPA), damaging its ability to recognize proteins with C-terminal
dilysine motifs for retrograde trafficking from the Golgi to Endoplasmic Reticulum. Disease is specifically caused by
Golgi accumulation and activation of the innate immune sensor STING (stimulator of interferon genes), with patients
demonstrating activation of type | interferons, secretion of nuclear factor kappa B (NFkB) dependent cytokines, and
increased ER stress. Clinical sequencing has identified COPA variants of unknown significance (VUS) in individuals
with a wide range of phenotypes, including mutations unlikely to impair COPA function or cause COPA syndrome.
We optimized quantifiable assays to functionally evaluate COPA VUS. METHODS: Plasmids encoding COPA VUS
were co-transfected with STING into human STING-deficient HEK293T cells. COPA-dependent activation of STING-
dependent pathways was determined for each VUS using luciferase assays measuring induction of interferon 3
(IFNB), NFkB, Activating Transcription Factor 6 (ATF6) as a readout of ER stress, and ATF4 as a readout of the
related integrated stress pathway. The ability of COPA VUS to recognize known COPA-binding dilysine peptides
was quantified using flow cytometry of peptide coated beads. RESULTS: Transfection assays were optimized using
WT and E241K COPA, a well-validated pathogenic variant. Known pathogenic variants of COPA were tested to
determine pathogenic ranges of COPA-dependent activation of IFN3, NFkB, ATF6, and ATF4. COPA VUS results
were compared to these ranges, allowing classification as pathogenic (impaired dilysine binding * increases of all 3
reporters), likely pathogenic (impaired binding * increase of 2 reporters), non-COPA syndrome disease (intact
binding * increase of 1 or more reporters), and likely benign (intact binding without increases in reporters).
CONCLUSIONS: We created and validated functional assays for COPA VUS with which we are testing over 40
variants found in individuals whose phenotypes demonstrate variable overlap with COPA syndrome. Some variants
tested, including three WD-40 domain variants, are well tolerated. VUS classification will inform patient care by
clarifying whether identified COPA mutations are expected to cause disease.

Tu137. STAP-1-derived Peptide Suppresses TCR-mediated T Cell Activation and Ameliorates Autoimmune
Diseases by Inhibiting STAP-1/LCK Binding

Kawahara Shoya, Kashiwakura Jun-ichi and Matsuda Tadashi
Hokkaido University, Sapporo, Hokkaido, Japan

Abstract Text: Signal-transducing adaptor protein-1 (STAP-1) is an adaptor protein highly expressed in secondary
lymphoid tissues such as the spleen and lymph nodes. It contains a pleckstrin homology (PH) domain in its N-
terminal region and a Src homology 2 (SH2) domain in its C-terminal region. We previously reported that STAP-1
functions as a scaffold protein to promote T cell receptor (TCR)-mediated signaling by interacting with LCK, ITK, and
phospholipase C (PLC)-y1. Based on these findings, we hypothesized that synthetic peptide which inhibits STAP-
1/LCK binding could suppress TCR-mediated T cell activation and applies to a treatment of T cell-mediated
autoimmune diseases. In this study, we synthesized a series of peptide targeting LCK-binding sequence of STAP-1
and did phenotypically screening that suppresses T cell proliferation. Next, we identified a hit peptide and optimized
it (which we name as “iSP1”). After that, we evaluated its effects on human and murine T cells. iSP1 effectively
inhibited STAP-1/LCK binding and suppressed TCR-mediated signal transduction, interleukin-2 production, and T
cell proliferation. Also, we examined whether it has a therapeutic efficacy in a mouse model of T cell-mediated
autoimmune diseases. We employed experimental autoimmune encephalomyelitis (EAE) mice as a model of
Multiple Sclerosis. iSP1-administeredtreated mice exhibited significantly mitigated disease development by reduced
infiltration of Th1 and Th17 cells into the central nervous system. These findings suggest that iSP1 has potential as a
novel immunomodulatory agent for the treatment of T cell-mediated autoimmune diseases.
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Tu138. Proteomic Profiling of Interstitial Fluid from CindU and CSU Patients Highlights the Presence of
Shared MRGPRX2 Ligands and Inflammatory Biomarkers

Sreya BAGCHI', Han Gao?, Dimitra Gialama?, Jamie Harden', Martin Metz2, Lorena Riol-Blanco’, Jorg Scheffel?,
Nana Shi? and Carolina Vera?

TEvommune, Inc., San Mateo, CA, 2Charite

Abstract Text: Mast cells are central effectors of many chronic inflammatory skin diseases. MRGPRX2, a receptor
expressed on mast cells and sensory neurons, activates mast cells in response to cationic ligands and has been
implicated in the pathogenesis chronic inducible urticaria (CindU) and chronic spontaneous urticaria (CSU).
However, disease biology remains incompletely understood due to limited access to lesional skin tissue and skin-
relevant biofluids. Additionally, peripheral blood analyses often fail to reflect localized cutaneous inflammation. To
directly interrogate the lesional microenvironment, we collected dermal interstitial fluid (dISF) from the skin using a
novel microneedle device. In cold CIndU patients, dISF was obtained from non-lesional skin and from lesional skin at
15 minutes and 4 hours following cold provocation. In CSU patients, dISF was collected from both lesional and non-
lesional sites. Proteomic profiling was performed using mass spectrometry and Olink analyses. Lesional dISF from
both ClndU and CSU patients showed increased levels of mast cell activation markers, including tryptase and
CD107a, compared to non-lesional skin. Importantly, endogenous MRGPRX2 ligands such as LL-37, PAMP, and
Cathepsin S were enriched in lesional samples. Olink analysis revealed elevated cytokines and chemokines
associated with immune cell recruitment and amplification of inflammation in lesional skin. Notably, these proteomic
signatures were consistently observed across both CIndU and CSU. Together, our findings support a model in which
MRGPRX2-driven mast cell activation represents a shared pathogenic mechanism underlying both diseases.

Tu139. Targeting MRGPRX2 Addresses Unmet Need in Atopic Dermatitis: An in Silico Network Analysis

Amanda Jacobson, Lorena Riol-Blanco!, Amanda Jacobson', Sreya Bagchi', Jamie Harden', Victoria Shai?,
Mayan Briller2, Moriah Gidoni2 and Alexandra Sirota-Madi2

TEvommune, Inc, Palo Alto, CA, 2Evommune, Inc

Abstract Text: While IL-13/IL-4 inhibitors have transformed atopic dermatitis (AD) treatment, 30-40% of patients
remain partial or non-responders. We investigated the therapeutic potential of targeting MRGPRX2, a mast cell and
sensory neuron specific receptor, using a predictive computational engine to define its role in AD pathogenesis and
its overlap with Type 2 immunity. We developed a MRGPRX2-specific gene signature from RNAseq data of human
mast cells activated with multiple ligands in the absence or presence of the oral MRGPRX2 inhibitor EVO756. This
signature was integrated into the CytoReason AD in silico disease model—a comprehensive computational
representation of disease biology that integrates 24 RNAseq datasets, >2,000 human skin samples including clinical
EASI scores and dupilumab response data. The MRGPRX2 signature was highly enriched in lesional AD tissue and
associated with EASI scores. Disease features association analysis identified MRGPRX2 as a central "hub” linking T
Cell effector function (Th2, Th17, Th22), neuroinflammation, pruritus, and barrier dysfunction. While MRGPRX2 and
IL-13/IL-4 signatures share biology in the Th2 and neuroinflammatory space, MRGPRX2 uniquely covers "white
space" pathways not addressed by IL-13/IL-4 inhibition. Critically, while dupilumab significantly reduced its primary
target signatures, the MRGPRX2 signature remained largely unimpacted in responders and was found to be active
in non-responders. These data position MRGPRX2 as a critical pathway in AD, which persists despite standard-of-
care biologics treatment. Targeting MRGPRX2 via oral inhibitors like EVO756 offers a compelling strategy to
address the significant unmet need in both Type 2-high and Type 2-low AD populations.
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W132. Leveraging a Proteomics Data Lake for Inmune-mediated Disease Insights

Tejaswi lyyanki?, Mahesh Raundhal', Michael Chao', Mario Pandolfi', Johanna Harrison!, Mahasweta Bhattacharya',
Pavithra Krishnaswami2, Franck Rapaport!, Mikhail Levit?, Bailin Zhang?, Hamid Mattoo!, Clément Chatelain',
Emanuele de Rinaldis' & Shameer Khader!

1 Targets, Disease & Systems Biology (TDSB), Sanofi Research

2 Translational Medicine Unit (TMU)

Abstract Text: With the availability of state-of-the-art high-throughput protein detection capabilities, Proteomics has
become an essential tool in understanding disease mechanisms, identifying novel therapeutic targets and
biomarkers, and indication selection and expansion for drug(s) positioning. At Sanofi, we have developed a
Proteomic Data Lake (PDL) using high-quality proteomic datasets sourced from internal experiments and published
studies, providing novel insights across immune-mediated conditions with the potential to accelerate multiple phases
throughout the drug discovery process. A computational analytical platform to evaluate proteome interactions within
and across immune diseases from multiple independent cohorts could provide deep, unbiased insights on a human-
first, real-world basis to expedite drug development for target discovery and biomarker identification. While PDL has
indeed proven valuable to credential protein-indication pairs, to identify shared pathophysiological mechanisms
across immune-mediated diseases, we employed in silico connectivity score (CS) to systematically compare
between disease signatures spanning diseases across different tissues/organs. Using weighted connectivity scores
based on Kolmogorov-Smirnov enrichment statistics such as CS, we systematically analyzed disease similarities
across >11M differential protein abundance tests. Our analysis confirmed established clinical relationships while
revealing novel associations: obesity showed expected strong connectivity with type 2 diabetes (CS=1.29), sleep
apnea (CS=1.37), and cardiovascular diseases including atherosclerosis (CS=1.24) and heart failure (CS=1.28).
Additionally, we uncovered significant connectivity of obesity with autoimmune conditions, supporting emerging
understanding of metabolic-immune crosstalk. This comprehensive immuno-proteomic resource demonstrates the
power of systematic disease signature comparisons for advancing precision medicine approaches, revealing shared
molecular mechanisms and potential therapeutic repositioning opportunities across diverse inflammatory and
autoimmune conditions for protein-disease associations to predict novel therapeutic targets, identify patient
stratification biomarkers, and optimize indication selection across the immune disease landscape.

W133. Defining a Signature of Autoreactive CD8* T Cells in HLA-B27-associated Autoimmune Disease

Isabel Risch', Paulo Arantes de Faria', Qingping Wu', Sophia Li, Rahul Devkota', Annie Feng?, Lucy Durham?,
Leonie Taams?, Wayne Yokoyama', Malachi Griffith!, Obi Griffith! and Michael Paley

"Washington University School of Medicine, Saint Louis, MO, 2King’s College London

Abstract Text: The Human Leukocyte Antigen B27 (HLA-B27) allele is associated with multiple autoimmune
diseases, including Ankylosing Spondylitis (AS), Acute Anterior Uveitis (AAU), Psoriatic Arthritis (PsA), Reactive
Arthritis, and Enteropathic Arthritis (EnA). Recent work in AS and AAU has identified pathogenic CD8* T cells with a
shared T cell receptor (TCR) motif that cross-react to intestinal bacterial antigens and autoantigens presented by
HLA-B27. We investigated whether additional properties of pathogenic CD8 T cells are also shared across HLA-
B27-associated diseases. We analyzed public single-cell RNA and TCR sequencing data of CD8* T cells, spanning
multiple HLA-B27+ diseases (AS, AAU, and PsA), tissues (blood, joint, and eye), and parent institutions (Washington
University in St. Louis, King's College London, University of Toronto, University Hospital LMU Munich). In parallel,
we performed single-cell TCR and gene expression sequencing on HLA-B27+ healthy controls and HLA-B27+
patients with AAU, AS, and/or IBD. We detected pathogenic CD8* T cells in the blood, joint (AS & PsA), and eye
(AAU), suggesting a generalizable role across HLA-B27-associated autoimmunity. Pathogenic CD8* T cells were
also present in the blood and gut of patients with HLA-B27+ IBD, consistent with an enteric origin. Our gene
expression analysis also revealed that the pathogenic cells were transcriptionally distinct from conventional effector
CD8* T cells, expressing markers of Type 17 immunity (KLRB1, CEBPD) and tissue homing (CCR6) and forming
their own cluster within the single-cell data. The pathogenic cells also displayed a shared biology across contexts,

68



clustering together regardless of which disease, tissue, or institution the data came from. To further demonstrate the
pathogenic cells’ distinct gene expression profile, we curated a pathogenic gene signature from our in-house
AS/AAU dataset and then applied the signature to our IBD data and the public datasets. In all cases, the gene
signature strongly associated with the presence of canonical pathogenic TCR features, such as usage of the TRBV9
or TRBV5-5 gene. From our analysis, we conclude that the shared TCR motif of the pathogenic cells drives a
pathogenic gene expression program which constitutes a shared underlying biology in HLA-B27-associated
autoimmunity.

W134. Therapeutic Efficacy of a Novel Oral NRF2 Activator in a Murine Ulcerative Colitis Model
Craig Correll
Montai Therapeutics, Cambridge, MA

Abstract Text: Introduction Ulcerative colitis (UC) arises from three interconnected pathological processes: impaired
epithelial barrier function, persistent mucosal inflammation, and elevated oxidative stress. NRF2 (NF-E2-related
factor 2), a transcription factor that serves as a central coordinator of cellular defense programs, orchestrates
antioxidant defenses, inhibits inflammatory pathways, and facilitates epithelial regeneration. Beyond its
cytoprotective functions, NRF2 activation regulates intestinal immunity and influences UC development. To address
the multifactorial drivers of UC, we have developed a novel, potent, and selective oral NRF2 agonist that shows
efficacy in a preclinical model of UC. Methods MTAI-1025 was evaluated for in vivo efficacy in a 14-day DSS-
induced mouse colitis model. Mice received compound (30, 60, or 100 mg/kg, PO, daily from days -1 to 12), vehicle,
or a reference anti-IL-12p40 monoclonal antibody (10 mg/kg, IP on days 6 and 9). Inhibition of immune-related
signaling was determined in LPS/IFN-g-stimulated monocyte-derived DCs. MoA studies were conducted using
HEK293 cells stably transfected with FLAG-NRF2 and HA-KEAP1 (wt or C151) or HEK293 cells stably transfected
with split luciferase tagged Cul3 or NRF2 and KEAP1. Results In the DSS model, MTAI-1025 dose-dependently
reduced DAI and body weight loss. Treatment also improved mucosal architecture, decreased inflammatory cell
infiltration, and lowered pro-inflammatory cytokine levels (IL-1B, IL-6, CXCL1) compared with controls. Dose-
dependent activation of the NRF2 transcriptional pathway was confirmed by induction of NQO1 mRNA. MTAI-1025
reduced cytokine secretion in MoDC cells and specifically regulated the dynamics of the NRF2/KEAP1/Cul3 complex
at KEAP1 C151. Conclusion These results demonstrate that MTAI-1025 effectively attenuates inflammation and
exhibits efficacy in an in vivo model of UC, supporting its potential as a first-in-class oral NRF2-targeted therapy for
ucC.

W135. Validating the "Bat Engine" for Target Discovery: Discovery of PS-1001, a First-in-Class Pan-
inflammasome Inhibitor Inspired by Evolutionary Biology

Lewis Hong", Nisha Padmanabhan', Edwin Lim', Abigail Loh', Lindsay Kua', Qihui Seet", Amir Hossini2, Christos
Zouboulis3 and Mark Cockett'

"Paratus Sciences, Singapore, 2Staedtisches Klinikum Dessau, Dessau, Germany, 3Universitaetsklinikum Ruppin-
Brandenburg, Brandenburg Medical School Theodor Fontane and Faculty of Health Sciences, Brandenburg,
Neuruppin, Germany

Abstract Text: Bats have evolved superior control of inflammation to survive the metabolic stress of flight and high
viral loads without immunopathology. The Paratus "Bat Engine" platform systematically interrogates this unique
biology to identify novel targets for immunology and inflammation (I&I). This translational potential is exemplified by
our lead asset, PS-1001. Our analysis identifies the adaptor protein ASC as a central regulatory hub, evidenced by
mutations in bat ASC2 and extensive evolutionary adaptations throughout the IL-1 superfamily in bats. We
hypothesized that therapeutically targeting this node could unlock bat-like inflammation control in humans. To
translate this insight, we engineered PS-1001, a VHH-Fc fusion protein designed for cellular internalization.
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Mechanistically, PS-1001 exerts a dual effect; inhibiting the nucleation of productive ASC specks and actively
disassembling pre-formed filaments, thereby abrogating signal propagation. PS-1001 binds ASC with high affinity,
demonstrating cellular internalization and target engagement in activated PBMCs. In vivo, it exhibited robust
efficacy, ameliorating pathology in murine models of gout, psoriasis, and colitis. In Hidradenitis Suppurativa (HS)
patient skin explants (HS 3D-SeboSkin model), PS-1001 reduced IL-18 secretion by >60% and suppressed a
broader inflammatory signature than adalimumab. The molecule displays favorable physicochemical properties for
subcutaneous injections, with PK modeling supporting >Q2W dosing. Completed non-GLP toxicology studies in mice
and non-human primates support its translational safety profile. PS-1001 validates ASC as a therapeutic target. We
are advancing HS as our lead indication toward First-in-Human trials in late 2026, while exploring the broad clinical
potential of PS-1001 in other inflammatory diseases.

W136. Single-cell RNA Sequencing of Human Bone Marrow Reveals Pathological Inmune Landscapes and
Unique Erythroid/B-cell Populations in Macrophage Activation Syndrome

Shuya Kaneko, Maho Hatano, Futaba Miyaoka and Masaki Shimizu
Institute of Science Tokyo, Suginami-Ku, Tokyo, Japan

Abstract Text: Background: Macrophage activation syndrome (MAS) is a life-threatening inflammatory condition
complicating Still's disease (SD). Despite its severity, systematic characterization of the human bone marrow (BM)
immune landscape at the single-cell level remains limited, preventing a comprehensive understanding of its
pathogenesis. Objective: To examine disease-associated immune cell populations and inflammatory signaling
features in the BM of MAS patients with SD using single-cell RNA sequencing (scRNA-seq). Methods: We
performed scRNA-seq on BM mononuclear cells from 5 MAS patients with SD and 3 healthy controls. Data analyses
included unsupervised clustering, pseudo-bulk differentially expressed gene (DEG) analysis, and Gene Set
Enrichment Analysis (GSEA). Transcription factor (TF) activity was estimated using VIPER/DoRothEA, and
intercellular communication was mapped via CellChat. Results: In addition to the expansion of inflammatory
macrophages and CD8* T cell populations, we identified unique MAS-specific clusters within the erythroid and B-cell
lineages. These populations showed altered expression of genes related to interferon (IFN) responses, cellular
stress, and antigen presentation, accompanied by the activation of specific inflammatory signaling pathways.
CellChat analysis indicated marked changes in BM cell-cell communication patterns, with inflammatory
macrophages acting as prominent sources of signaling. Conclusion: MAS is associated with immune alterations
affecting multiple hematopoietic lineages in the BM, extending beyond macrophage-T cell interactions to include
erythroid and B-cell compartments. These findings expand current understanding of BM immune involvement in
MAS complicating SD.
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Th143. Granzyme K* CD8 T Cells Colocalize with Myeloid Cells and Activate Them Through Several
Pathways

Anna Helena Jonsson', J. Nicole Zeid', Kaitlyn Arce’, Sierra Bennett!, Nanxi Guo', Kartik Bhamidipati2, Kevin
Wei?, Larry Moreland and Fan Zhang'

TUniversity of Colorado Anschutz Medical Campus, Aurora, CO, 2Brigham and Women's Hospital/Harvard Medical
School

Abstract Text: Objective: Granzyme K (GZMK)-expressing CD8 T cells are abundant in tissues from many different
diseases, including malignancies and autoimmune conditions, but their roles in disease pathogenesis are unclear.
GZMK* CD8 T cells have many potential effector functions, including release of cytokines, chemokines, and GZMK,
which can initiate complement cascades, generating anaphylatoxins C3a and C5a. In this project, we localize
GZMK* CD8 T cells within RA synovial tissue and characterize their molecular interactions with neighboring cells.
Methods: Spatial transcriptomic data were collected from three samples of human synovial tissue from patients with
RA using a custom 377-probe panel on the Xenium platform (10x Genomics). For in vitro experiments, CD14+
myeloid cells isolated from human peripheral blood mononuclear cells by magnetic-activated cell sorting and
stimulated with recombinant or serum-purified GZMK, IFNI, C3a, and/or C5a, for 24 hours and then analyzed by
ELISA or RT-PCR. Results: In spatial transcriptomic data, GZMK* T cells were preferentially located among myeloid
cells in perivascular areas of the sublining in human RA synovial tissue. To investigate molecular interactions
between GZMK* CD8 T cells and myeloid cells, we stimulated CD14+ blood monocytes in vitro with soluble factors
produced by GZMK* CD8 T cells directly (GZMK, IFNI) or via activation of complement cascades (C3a, C5a). We
found that recombinant GZMK alone induced monocytes to produce CCL2, CCL3, and IL-6. GZMK did not induce
CXCL10 or IL-1beta on its own, but it synergizes with IFNI to induce robust release of these pro-inflammatory
factors. GZMK and C5a had additive effects on IL-6 release. Conclusions: GZMK* CD8 T cells localize near myeloid
cells in the sublining of inflamed RA synovium. GZMK can directly induce monocytes to secrete CCL2, CCL3, and
IL-6, and it can act together with [FNI or through complement cascades to induce IL-10, IL-6, and CXCL10. These
chemokines and cytokines form a positive feedback loop, recruiting and activating additional CD8 T cells and blood
monocytes in inflamed RA synovium.

Th144. Analysis of the Expression of CD84 Isoforms in AML, CLL and T-ALL and Functional Implications

Mercedes Armand, Mercedes Armand-Ugon', Maria Val-Casals?, Ane Altuna?, Lorena Pérez-Amill3, Sergio Pefia®,
Hugo Calderén?, Jose Alamo', Daniel Parras?, Dolors Colomer?, Jordi Esteve!, Nela Klein-Gonzalez? and Manel
Juan'

THospital Clinic de Barcelona, 2Fundacié de Recerca Clinic Barcelona - Institut d’'Investigacions Biomédiques
August Pi i Sunyer (FCRB-IDIBAPS), 3Gyala Therapeutics S.L.

Abstract Text: CD84 (SLAMF5) is a homophilic Ig-like receptor activated through interaction of its distal Ig-like
domains. Its intracellular domain mediates signal transduction, and up to six isoforms have been described, differing
in their intracellular structures. Most functional studies have focused on the canonical isoform ¢, whereas the
expression and signaling properties of non-c isoforms remain poorly characterized. We analyzed CD84 isoforms at
the RNA level in primary samples and/or cell lines from acute myeloid leukemia (AML), T Cell acute lymphoblastic
leukemia (T-ALL), chronic lymphocytic leukemia (CLL) and Burkitt lymphoma, and compared them with their
corresponding healthy hematopoietic counterparts. CD84 isoforms were detected, including isoforms lacking ITSM
motifs (d, e) or the distal extracellular Ig-like V domain (AV). Isoform e was upregulated in AML, isoform c in T-ALL,
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and isoforms c and e in CLL. To assess isoform functionality, isoforms ¢, d, and e were individually expressed in
CD84-KO MOLM-13 (AML) and CD84-negative HEK293 cells. Phos-Tag analyses revealed A-phosphatase-sensitive
mobility shifts for all three isoforms, indicating phosphorylation and signaling competence. In silico kinase predictions
suggested that isoform d may function downstream of Ca®*-dependent pathways, whereas isoform e may be
regulated by Src-family or STE kinases. AV isoforms reached the cell membrane but were predominantly retained
intracellularly. Isoform ¢ was preferentially incorporated into exosomes. Together, these findings provide the first
comprehensive characterization of CD84 isoforms in hematologic malignancies, reveal previously unrecognized
signaling capacities of non-c isoforms, and support the translational development of CD84-targeted therapies,
including the forthcoming first-in-human clinical trial GYA-CART84 (EU trial No. 2024-519966-31-00).

Tu140. Endogenous Activation of CD8* T Cells Is Jointly Constrained by a MYB-dependent Program and
Fas/FasL-mediated Deletion

Tony Yao, Samuel Murphy, Jevon Bonner, Chandrani Thakur, Julia Bals, Allyssa Daugherty, Russell Pachynski,
David Chen and Naresha Saligrama

Washington University School of Medicine, St. Louis, MO

Abstract Text: Inmune homeostasis is sustained by mechanisms that orchestrate the generation, differentiation,
and death of lymphocytes. Just as immune cells are armed with effector functions to confront pathogenic threats,
their timely and purposed disposal curbs collateral injury. The Fas/Fas ligand (FasL) system moderates immune
responses by inducing apoptosis of activated lymphocytes. Genetic deficiencies of Fas or FasL cause a syndrome of
chronic lymphoproliferation and autoimmunity in humans and mice. This disorder entails progressive accumulation of
an unusual CD4- CD8- T cell population, which was recently dubbed Fas-Controlled (FC) T cells. Studies of these
aberrant cells have presented conflicting models of their ontogeny and function which remain unresolved. Here we
show that FC T cells originate from endogenous, T cell receptor (TCR)-driven activation of peripheral CD8*
precursors. When Fas-deficient naive CD8* T cells were transferred into unperturbed recipients, a fraction
proliferated extensively to give rise to FC T cells. TCR sequencing of accumulating FC T cells in mice treated with
FasL blockade revealed a broad repertoire comprising oligoclonal expansions. To test whether the TCR determines
FC fate, we optimized a TCR-swap system in murine CD8* T cells that concurrently disrupts endogenous TCR
chains via CRISPR/Cas9 and integrates a transgenic TCR via retroviral transduction. Expression of TCRs
sequenced from FC but not naive CD8* T cells was sufficient to direct FC differentiation in vivo. Transcriptional and
chromatin accessibility profiling of FC T cells identified features consistent with anergy, including transcription factor
activity that adapts CD8* T cells to chronic stimulation (Myb, Bach2, 1d3) and lack of cytotoxic effector programs
(Tbx21, 1d2). Conditional deletion of Myb in CD8* T cells prevented their differentiation into FC T cells, while causing
the emergence of a distinctive effector population following FasL blockade. Experiments are ongoing to examine
whether CD8* precursors bound for FC differentiation instead become diverted toward a terminal effector fate
without MYB. Finally, we found circulating FC T cell frequency to be transiently elevated in cancer patients receiving
checkpoint blockade immunotherapy. Our study defines a regulatory program governing endogenous CD8* T cell
activation, outlining latent processes that maintain homeostasis of host immune cells.

Tu141. Mechanism of Glucose on Follicular Helper T Cell Activation
Takaya Misao and Sun Jung Kim
Feinstein Institute for Medical Research, Port Washington, NY

Abstract Text: Intracellular metabolic pathways, particularly glycolysis and oxidative phosphorylation, are key
regulators of T cell differentiation and function. Although the mechanism of T cell activation on glucose metabolism
has been extensively studied, the reciprocal influence of glycolytic activity on T cell activation remains unclear. Here,
we investigated how glucose availability modulates the activation of follicular helper T (Tth) cells, a subset essential
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for B cell maturation, germinal center formation, and high-affinity antibody production. Total Tth cells or Tfh17 cells,
the predominant Tth subset, were isolated from peripheral blood of healthy donors and stimulated with anti-CD2/3/28
antibodies in complete medium or glucose-free condition. Under glucose deprived conditions, surface expression of
activation markers such as ICOS and CDG69, as well as cytokines including IL-2, IL-17 and TNF-a in the supernatant,
showed reduced or minimal changes at the protein level. RT-gPCR analysis revealed that most transcripts
decreased. While secreted levels of IL-2 and TNF-a were low in glucose-free, their transcripts and intracellular
protein levels were not decreased, indicating impaired secretion. Furthermore, TCR phosphorylation was reduced
under glucose-deprived conditions, regardless of stimulation. This suggests that glucose deprivation affects proximal
TCR signaling. These findings reveal that glucose availability exerts multilayered and molecule-specific regulatory
effects on Tth cell activation. Modulation of glucose metabolism may therefore provide a promising approach for fine-
tuning Tth cell function in both physiological and pathological contexts.

Tu142. A Mutable HIV Envelope Model Reveals Inmune Constraints on Antigen Diversification
Brayden Beathe-Gateley', Yotam Br-On?2, Tracy Pasieka?, Jeffrey Platt! and Marilia Cascalho!

TCase Western Reserve University, Cleveland, OH, 2Technion Israel Institute of Technology, 3Vanderbilt University

Abstract Text: HIV transmission and chronic infection result, in part, from rapid viral diversification and immune
evasion. These characteristics also undermine fixed-antigen immunization strategies. To explore the mechanisms
sustaining diversification and immune evasion, we engineered a murine “mutable transgene” model in which an HIV-
1 subtype B envelope (Env) transgene is conditionally expressed under the murine Ig A light-chain promoter and Ig
heavy-chain intronic enhancer that diversifies through B-cell somatic hypermutation. Following immunization with
nominal antigen (NP-OVA), activated B cells secrete Env. The enzymatic mechanisms that drive hypermutation
cause mutations in the ENV insert to accumulate in germinal center B cells at frequencies comparable to mutations
in immunoglobulin genes. Non-synonymous mutations in Env are consistent with those observed in common HIV
Env variants. Importantly, Env repertoires evolve in this system in a CD8 T cell-dependent manner, with deletion of
B cell clones producing immunogenic peptides and persistence of clone-specific memory. CD8 depletion (i)
increased Env mutation frequency per cell and (i) expanded the repertoires of persistent Env peptides to include
peptides with predicted high affinity to host MHC class I. Our findings identify that CD8-dependent responses shape
and constrain Env repertoires and affirm that adaptive immunity shapes the evolution of somatically mutating
viruses, in vivo.

W137. A Reversible Metabolic Checkpoint Controls Human Plasmablast Differentiation and Flu Vaccine
Responses Under Inmunosuppressive Drug Exposure

Nathan Bracey', Esteban Elias', Mona Chappellaz', Gabrielle French', James Brookes' and Mark Davis?

TUniversity of Calgary, Calgary, AB, Canada, 2Stanford

Abstract Text: Patients receiving immunosuppressive medications mount suboptimal vaccine responses, yet how
distinct drug classes reshape human germinal center (GC) regulatory programs remains poorly understood. To
address this, we used human tonsil-derived immune organoids that recapitulate GC formation, plasmablast
differentiation, isotype switching, and influenza-specific antibody production following stimulation with the live
attenuated influenza vaccine (LAIV). To define early gene regulatory effects of immunosuppressive drugs, organoids
were exposed to commonly prescribed agents spanning multiple drug classes and profiled by single-cell Assay for
Transposase-Accessible Chromatin sequencing (sSCATAC-seq). Drug exposure induced widespread chromatin
remodeling across immune cell populations that was both drug and cell-type specific. Antimetabolite drugs, including
methotrexate (MTX) and mycophenolate (MPA), produced the most pronounced chromatin remodeling in B cells,
characterized by altered accessibility at proliferation-associated enhancers and enrichment of inflammatory and
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stress-responsive transcription factor motifs. To determine whether these regulatory changes translated into
functional defects during vaccination, we assessed humoral responses following LAIV stimulation. MTX and MPA
uniquely suppressed plasmablast differentiation and influenza-specific IgM, 1gG, and IgA production, whereas other
immunosuppressive classes had more modest effects. Flow cytometry analysis revealed reduced expansion of GC
B cells and plasmablasts in a manner independent from cell death. Proliferation tracking demonstrated that
antimetabolites impaired B-cell proliferation during GC responses. Despite impaired humoral output, intranuclear
flow cytometry showed preserved induction of canonical B-cell transcriptional programs, including downregulation of
PAX5 and BACH2 with upregulation of IRF4, indicating intact fate specification. Additionally, suppression was fully
reversible upon drug washout or supplementation with folinic acid (MTX) or guanosine (MPA), consistent with a
transient metabolic defect. Notably, antimetabolite-treated B cells still retained their ability to support T follicular
helper cells and CXCL13 production, suggesting uncoupling of B cell effector function from B-T cell collaboration.
Together, these data identify drug and cell-specific chromatin states induced by immunosuppressive medications
and define a reversible metabolic checkpoint that constrains proliferation-dependent plasmablast production during
human vaccine responses.

W138. Assessing IgM ANA* B Cell Antibody Reactivity Using Integrated Single-cell Approaches
Muriel Velez Arteaga’, Betty Diamond?, Sophia Garcia® and Yemil Atisha Fregoso?

TElmezzi Graduate School of Molecular Medicine, Manhasset, NY, 2Feinstein Institute for Medical Research

Abstract Text: Background: Systemic lupus erythematosus (SLE) is characterized by impaired B-cell tolerance
leading to the production of antinuclear antibodies (ANA). Examining ANA-producing B cells at the single cell level
can provide important insight into B cell selection in health and disease and the functional properties of ANA in
autoimmunity. To address this, we combine a flow cytometry-based assay for the identification of ANA* B cells with
an optimized single-cell (Nojima) culture system that enables clonal expansion and antibody secretion. Because
conventional ANA ELISAs assays are optimized for serum samples and are not designed to assess antibodies
secreted by single B cells in culture, we developed and validated an ANA ELISA adapted for culture supernatants.
Methods: Naive and IgM* CD27* B cells from 2 healthy individuals and patients with lupus were flow-sorted based
on ANA binding and ANA* and ANA- cells were cultured individually using an optimized single-cell culture system
with CD40L-expressing feeder cells and BAFF, IL-2, and IL-21. By day 26, most cultures produced >1 pg/mL
immunoglobulin. ANA reactivity of supernatants was evaluated by ANA ELISA and compared between ANA* and
ANA~ populations. Results: In naive IgM B cells, the assay demonstrated a specificity of 86% and sensitivity of 78%.
In IgM CD27+ B cells specificity and sensitivity were 70% and 68% respectively. Conclusion: Together, these
findings establish a single cell platform for the generation of ANA* IgM B cells. This approach provides a foundation
for dissecting early B cell tolerance checkpoints and for future antigen specific profiling in SLE.

W139. NK Cell Regulation Constrains B Cell Inmunity to Therapeutic Vaccination in Chronic HBV Infection

Joseph McDowell", Lucy Cooper?, Stephanie Kucykowicz?, Jessica Davies?, Guillem Montamat2, Emily Martyn?,
Philippa Matthews?, Richard Gilson?, Reza Montallebzadeh?, Dimitra Peppa2, Mariana Diniz2 and Mala Maini2

TUniversity College London, London, England, United Kingdom, 2UCL, 3UCL, Francis Crick Institute

Abstract Text: Chronic HBV infection (CHB) represents a significant healthcare burden worldwide, for which new
immunotherapeutic strategies to achieve sustained, viral control off-treatment (functional cure) are urgently needed.
Therapeutic vaccination can engage antigen-specific immune responses to HBV, but effectiveness is hampered by
dysfunctional T and B cell responses. We previously demonstrated that NK cells negatively regulate CD8 T cell
responses to therapeutic vaccination in CHB; emerging data in other infection and vaccination settings suggest they
also inhibit neutralising antibody production. We are therefore examining whether manipulating NK cell regulation
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can enhance humoral immunity to achieve anti-HBs seroconversion, a hallmark of functional cure in HBV. NK cell
depletion prior to ChAdOx-HBV therapeutic vaccination significantly enhanced expansion of splenic follicular helper
T cells (Tfh) and germinal centre (GC) B cells in adeno-HBV infected mice. In highly viraemic AAV-HBV infected
mice vaccinated with HBsAg and HBcAg (analogous to the TheraVacB regimen), NK cell depletion similarly boosted
Tth, GC B cells and anti-HBs production. Circulating Tth, expressing key effector molecules (CD40L), from donors
with CHB were selectively eliminated by autologous NK cells during cocultures. B cells from patients with CHB could
be rescued to produce anti-HBs by coculturing with autologous in vitro differentiated Tth, which were in turn
eliminated by NK cells. In human lymphoid organoid models, NK depletion led to greater plasmablast expansion in
response to HBV therapeutic vaccination. Through mining scRNA-seq data of human vaccine responses we explore
tractable pathways that underpin this negative NK cell regulation to enhance anti-HBs seroconversion following
therapeutic vaccination.

Basic Science of Inmunology - Innate Immunity

Th145. Innate Inmune Modulation by Staphylococcal Superantigens: Divergent Effects on NK and yd T Cells

Marisa Fernandez, Sofia Noli Truant, Micaela Rosato, Daniela Redolfi, Matias Pibuel, Laura lannantuno Lopez,
Silvina Lompardia, Emilio Malchiodi and Carolina Jancic

TUniversidad de Buenos Aire, Buenos Aires, Argentina,

Abstract Text: Staphylococcal enterotoxins, also known as superantigens (SAgs), are well characterized for their
effects on af T cells. In contrast, their impact on the innate immune system remains poorly understood. Emerging
evidence suggests that these toxins may disrupt early immune responses, favoring bacterial dissemination and
immune dysregulation, leading to effector cell depletion and contributing to autoimmunity, hypersensitivity, and tumor
development. To investigate the impact of SAgs on innate cytotoxic cells involved in pathogen control and immune
surveillance, we analyzed the effects of recombinant egc-encoded SAgs (SEG, SEI, SEM, and SEO) on isolated
human NK cells and yd T cells from PBMCs, as well as on an NK cell line. SEG and SEM significantly enhanced NK
cell-mediated cytotoxicity against the K562 target cell line (p < 0.01 vs untreated), whereas SEQ inhibited this
activity. In yo T cells, SEG, SEM, and SEQ induced activation, as reflected by increased CD69 expression in a dose-
dependent manner (SEG p < 0.05, SEM p < 0.001, SEO p < 0.01), and promoted a pro-inflammatory response
characterized by IFN-y and TNF-a production. In addition, SEG and SEO induced apoptosis of stimulated yd T cells
(SEG p <0.0001, SEO p < 0.05). Interestingly, these effects on yo T cells were not dependent on the canonical af
TCR binding site, since N24A-SEG, a mutant impaired in a TCR interaction, induced cytokine secretion at levels
comparable to wild-type SEG. In contrast, SEI did not significantly affect NK cell cytotoxicity or yd T cell activation.
Together, these findings highlight the functional versatility of egc-encoded superantigens in modulating distinct
innate cytotoxic populations, promoting inflammatory responses while simultaneously inducing immune suppression.
Our results suggest that SAgs may use different structural surfaces or “hot spots” to target distinct immune cell
types, and that some of their activities may require cell-cell interactions.
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Th146. Blocking of PD-1 and FABP4 Rescues NK Cell Function: Relevance in Psychosocial Stress and
Cardiovascular Disease Risk

Abhinav Saurabh, Yvonne Baumer, Laurel Mendelsohn, Elizabeth Peterson, Pradeep Dagur, Marcus Andrews,
Shirley Leon, Dana Sandler, Jein Seo, Marie Marah, Ayanna Wells, Sarah Deguzman, Azeb Redai, Valerie Mitchell,
Katherine Tolentino and Tiffany Powell-Wiley

TNational Institutes of Health, Bethesda, MD

Abstract Text: Background: The physiological impact of chronic stress can be driven by cortisol-mediated signaling,
influencing the distribution and function of Natural Killer (NK) cells. The underlying mechanisms connecting
psychosocial stressors, cortisol, and NK cells need to be deciphered. Methods: We recruited 186 African American
(AA) women from the Step It Up Community-Engaged, Digital Health Physical Activity Intervention. Psychosocial
stressors (depression, chronic stress, social isolation, and loneliness) were determined using validated
questionnaires. Multivariable linear regression was applied to investigate associations between cortisol, NK cells,
and psychosocial stressors. All models were adjusted for age, SES, and cardiovascular risk factors. Additionally,
using our data from an obesity-based study, the RNA sequencing dataset was reanalyzed based on participants’
plasma cortisol levels. NK cell function was assessed by blocking key upregulated genes (PD-1, PD-L1 & FABP4) of
the cortisol-NK cell pathway. Immunophenotyping and functional analysis of NK cells were done by flow cytometry.
Results: We observed a negative association between cortisol and proliferative NK cells (8=-0.21, p=0.006). Cortisol
is known to inhibit NK cells, as also demonstrated by our in vitro study, which showed cortisol-mediated inhibition of
primary NK cells. Reanalyzing the obesity-lean RNA sequencing dataset by comparing high versus low plasma
cortisol levels identified genes, which, when overlapped with upregulated NK cell genes in a published human
atherosclerotic patients’ dataset, allowed us to identify PD-1 and PD-L1 as key upregulated genes. Blocking PD-1 in
cortisol-treated NK cells partially rescued cytolytic function (as measured by CD107a) but not cytokine production
(IFN-y & TNFa). FABP4 inhibition fully rescued cortisol-induced PD-1 upregulation, restoring levels to those of
untreated controls. FABP4 inhibition also rescued cortisol-mediated reductions in NK cell degranulation, highlighting
FABP4 as a key mediator of stress hormone-driven NK cell dysfunction. Conclusion: FABP4 is one of the major
upregulated proteins observed among individuals experiencing loneliness. FABP4 upregulation and the
glucocorticoid-mediated increase in PD-1 levels, especially in the context of chronic stress and loneliness, suggest a
psychosocial-neuroendocrine-immune pathway that could contribute to increased cardiometabolic risk. Physical
activity interventions may be an approach to lower elevated levels of cortisol among individuals experiencing chronic
stress and loneliness.

Tu143. Characterization of Innate Inmune Responses and Severity Biomarkers in Neonatal Sepsis in India
Yadya Chawla', Anmol Chandele!, Murali-Krishna Kaja? and Jeeva Sankar®

TInternational Centre for Genetic Engineering and Biotechnology, Delhi, India, 2Emory Vaccine Center, SAll India
Institute of Medical Sciences

Abstract Text: Sepsis is caused by dysregulated innate immune response to infection, leading to organ dysfunction
and high mortality. India bears the highest global burden of neonatal sepsis, with fatality rates reaching 65%. To
address this critical challenge, the Government of India has launched a multi-disciplinary and multi-institutional
program to develop solutions for neonatal sepsis. As part of this initiative, our study focuses on delineating innate
immune responses in preterm neonates, a highly vulnerable group. Aberrant production of immune mediators may
impair pathogen recognition and clearance, contributing to severe outcomes, yet factors determining why some
neonates recover while others deteriorate remain poorly understood. The objectives of this study are to characterize
dysregulation in innate immune responses and to identify immune phenotypes associated with clinical outcomes in
sepsis-suspected neonates. We have collected peripheral blood samples from over 300 such neonates and
analyzed monocytes and their classical, intermediate, and non-classical subsets using multiparametric flow
cytometry. Our findings reveal a significant reduction in non-classical monocytes. Although HLA-DR expression was
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downregulated, consistent with existing literature, it did not differentiate between recovered and deceased neonates.
Notably, classical monocytes exhibited marked downregulation of the chemokine receptors CX3CR1 and CCR2,
essential for homing, patrolling, and extravasation, suggesting potential functional impairment. We are now applying
machine learning approaches to identify expression patterns that may serve as early predictors of adverse
outcomes. This work aims to identify innate immune markers that enable timely risk stratification and improved
clinical management of neonatal sepsis while advancing understanding of early-life immune determinants of survival.

Tu144. CX-01 Mitigates Acute Kidney Injury and Improves Survival in a Rat Polytrauma Model

Zhangsheng Yang, Caroline Gusson Shimoura, Heaven Sessions, Dustin Kneifel, Jeanette Rocha, Kassandra
Gonzalez, Brian Kirkwood, Jose Salinas and Andrew Meyer

U.S. Army Institute of Surgical Research, Fort Sam Houston, TX

Abstract Text: Severe polytrauma can induce devastating complications, including acute kidney injury (AKI) and
other organ failure. If left untreated, these types of complications have been shown to lead to high mortality. The
pathophysiological mechanisms underlying organ dysfunction remain inconclusive, however, previous studies have
shown that the body’s innate immune response may contribute to trauma-induced organ failure. The objective of this
study was to test whether treatment with CX-01, a high mobility group box 1 (HMGB1) inhibitor, will reduce AKI and
improve survival in a rat model. Male Sprague Dawley rats were anesthetized and given proper analgesics,
underwent polytrauma (soft tissue injury, fibula facture and hemorrhage), received blood resuscitation to maintain a
MAP of 90 mmHg, and then monitored for 72 hours or upon reaching a humane endpoint. The animals were
randomly assigned to either injury control (polytrauma, n=9), or therapeutic treatment (polytrauma*CX-01, n=8). The
vital signs, blood chemistry, inflammation, and tissue damage were recorded and analyzed at baseline and post-
injury. 3 out of 9 injured control animals survived to the end of the study (mortality=67%), while 7 out of 8 animals in
the CX-01 treatment group survived (mortality=13%, p< 0.05). Use of CX-01 significantly improved glomerular
filtration rate from 0.56+0.07 to 0.84+0.33 at end of resuscitation (p< 0.05). CX-01 treatment reduced HMGB!1
levels, inflammatory cytokines (MCP-1, RANTES, IL-10 etc.), and attenuated kidney damage observed by gross
pathology. CX-01, as an immunotherapeutic, mitigates trauma-induced immune response, AKI and improves
survival. CX-01 may serve as an effective therapeutic to reduce trauma-induced AKI in combat casualties.

Tu145. A Proliferative IL-4—programmed Macrophage Axis Predicts Impaired Reverse Remodeling Following
LVAD Implantation

Xiaomin Li', Yuri Hrytsyna?, Evgenij Potapov? and Julia Kzhyshkowska'

"Heidelberg University, Mannheim, Baden-Wurttemberg, Germany, 2German Heart Institute Berfin

Abstract Text: Objectives: To establish in vitro conditions to model myocardial macrophage programming in the
heart tissue of patients treated with left ventricular assist devices (LVAD). To assess the predictive value of
macrophages for cardiac recovery under LVAD therapy. Methods: Primary human CD14" monocytes were polarised
with IL-4 (£TGF-B) for 36 days and profiled by bulk RNA-seq and phosphoproteomics. An IL-4-36d gene signature
was scored across macrophage states in a public LVAD heart snRNA-seq dataset. Multi-omics candidates were
quantified by multiplex immunofluorescence alongside CD68, stabilin-1 and Ki-67 in paired pre-LVAD biopsies and
post-LVAD explants from 22 patients. LVAD response was defined a priori using a composite left ventricular ejection
fraction (LVEF) * left ventricular end-diastolic diameter (LVEDD) criterion (responders vs non-responders), and
associations with ALVEF/ALVEDD were tested using logistic and mixed-effects regression. Results: Prolonged
stimulation of human primary macrophages with IL-4, but not IL-4*TGF-B, maintained viability and induced a CD68*
multinucleated macrophage state with inflammatory, ECM-remodelling and proliferative transcriptional modules.
Phosphoproteomics demonstrated activation of cell-cycle regulators at day 36. In LVAD snRNA-seq, biomarkers of
IL-4—treated macrophages at day 36 were enriched in discrete myocardial macrophage states, linking the in vitro
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model to myocardial macrophages. In paired samples, proliferative macrophage subsets were differentially abundant
at baseline: Ki-67*CD68" and Ki-67*pSer378*CD68* macrophages were enriched in non-responders. Across
patients, baseline Ki-67 burden inversely correlated with ALVEF (Spearman p=-0.51, P=0.014). Adding Ki-67
burden to baseline LVEF/LVEDD improved discrimination for response (AUC increased from 0.52 to 0.83; optimism-
corrected AUC 0.74). Longitudinally, mixed-effects modelling showed divergent immune remodelling trajectories: Ki-
67" and pSer378* macrophage subsets expanded post-LVAD in non-responders, consistent with maladaptive
persistence of a chronic IL-4 pathway. Conclusions: Chronic IL-4—induced programming persists in LVAD
myocardium and defines a proliferative macrophage axis that is associated with reduced reverse remodelling and
non-response to LVAD therapy.

W140. Elucidating Molecular Mechanisms of Natural Killer (NK) Cell Function Through Studies of NK Cell
Desensitization

Yeara Jo, Zaina Ghouri, Kaleb Jen, Natalie Liang, Monsse Moya, Alice Peng, David Raulet and Seung Won Lee
University of California, Berkeley, Oakland, CA

Abstract Text: Natural killer (NK) cells play a critical role in immune surveillance by eliminating tumor cells that
evade CD8* T cell-mediated control, including those that lose expression of self-MHC class | molecules. However,
persistent exposure to activating or MHC class I-deficient environments can progressively impair NK cell
responsiveness, a process often referred to as NK cell desensitization. The molecular mechanisms that enforce this
dysfunctional state remain poorly defined, limiting our ability to harness NK cells therapeutically. To identify cell-
intrinsic regulators of NK cell desensitization, we systematically compared transcriptomic profiles of functional and
desensitized NK cells across multiple tumor-free models of persistent stimulation. This integrative approach revealed
a set of shared gene expression changes despite substantial contextual diversity, highlighting signaling regulators
that may act as conserved brakes on NK cell function. Among these, the inositol kinase ITPKB emerged as a
prominent candidate. Functional and mechanistic analyses demonstrated that genetic or pharmacologic suppression
of ITPKB in mature murine and human NK cells restored degranulation and cytotoxicity, particularly under
desensitized conditions. These effects were linked to improved calcium signaling downstream of activating
receptors. Importantly, pharmacological inhibition of ITPKB enhanced NK cell-mediated tumor control in vivo by
reinvigorating the functional capacity of desensitized tumor-infiltrating NK cells. Moreover, genetic deletion of ITPKB
improved the efficacy of adoptively transferred CAR-NK cells, underscoring its translational potential. Together,
these studies establish NK cell desensitization as an actively regulated state and provide a transcriptomic resource
that highlights additional candidate regulators of NK cell dysfunction for future mechanistic and therapeutic
exploration. Furthermore, by combining systematic transcriptomic profiling with targeted perturbation, this work
identifies actionable molecular pathways that constrain NK cell effector function and provides a framework for
developing next-generation NK cell-based immunotherapies.

W141. Microneedle-mediated Local Delivery of the TLR7 Agonist Imiquimod in Human-analog Skin: A
Platform for Controlled Cutaneous Innate Inmune Modulation

Tunch Akmandor', Erika Loizidou?, Cristina Russo! and Sue Outram’

"Middlesex University London, London, England, United Kingdom, 2University College London

Abstract Text: Background: Imiquimod is a Toll-like receptor 7 (TLR7) agonist widely used to stimulate innate
immune responses in cutaneous disease. However, conventional topical application is limited by variable skin
penetration, inconsistent localisation, and potential off-target exposure. There is a need for delivery platforms that
enable controlled, localised exposure of innate immune agonists within immune-relevant skin layers to support
translational cutaneous immunology research. Methods: We developed dissolvable sugar-based microneedle arrays
loaded with imiquimod and evaluated their delivery performance using an in-vitro porcine ear skin model, a validated
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human skin analogue. Microneedle insertion, dissolution, and compound deposition were assessed histologically to
determine penetration depth, tissue integrity, and localisation within epidermal and superficial dermal compartments
relevant to innate immune sensing. Results: Microneedle arrays consistently penetrated the stratum corneum and
dissolved within the skin, enabling reproducible local deposition of imiquimod across targeted cutaneous layers.
Histological assessment demonstrated preservation of overall skin architecture following microneedle application,
with no evidence of gross tissue disruption. Delivery was spatially confined to immune-relevant skin compartments,
supporting the feasibility of microneedle-facilitated localisation of TLR7 agonists. While downstream immune
activation was not quantified in this study, the platform reliably achieved controlled cutaneous delivery suitable for
subsequent immune-phenotyping investigations. Conclusion: This study establishes microneedle-mediated delivery
as a robust platform for the localised administration of innate immune agonists in human-analog skin. By enabling
controlled exposure of TLR7 agonists within defined cutaneous compartments, this approach provides a scalable
experimental framework for future studies investigating skin-resident innate immune responses and translational
cutaneous immunomodulation.

W142. Rethinking Gene Expression Analysis Through the Lens of Conservation
Lu Li, Minhein Htet, Dametria Jetters and Amy Weinmann
University of Chicago, Chicago, IL

Abstract Text: Mus musculus is a model organism commonly used in biomedical research, and many basic
immunologic principles were discovered through mouse studies. However, findings from mouse models often do not
translate into human clinical settings. The challenge of predicting which discoveries in mouse experiments are
reproducible in human trials or determining what aspects of a human disease can be recapitulated in a mouse model
continues to thwart basic and translational scientists. The most recent common ancestor between the rodent and
primate lineage was around 80 million years ago, and much of their genomes have diverged since then. When
considering whether a gene has species-specific or conserved expression, the nucleotide sequence of the gene is
compared with its mouse or human counterpart(s). However, structural variations also play substantial roles in
altering the expression patterns of genes as they can alter the genomic environment surrounding genes. We
established an analysis strategy to discern which genes contribute to differences or similarities in transcriptional
profiles between mouse and human immune cells. Specifically, we analyzed 10 independent RNA-seq datasets (5
mice and 5 human) from LPS inducible macrophage experiments. Using gene ortholog and expression data, we
performed comparative analysis between mouse and human macrophages. Out of all the DEGs, only 40.0% of
human genes and 26.7% of mouse genes possessed comparable transcriptional profiles across species. We further
performed gene set enrichment analysis (GSEA) on varying groups of DEGs delineated by orthologous relation
and/or expression profile. Results from the canonical GSEA aligned more closely with results from genes with
comparable expression profile across species. Notably, pathways related to chemotaxis were highly enriched in
species-specific genes. Finally, we developed an approach to visualize and quantify the diverging genomic
structures between the mouse and human genomes using gene location, and over 500 evolutionary breakpoints
were identified. We are developing a novel and user-friendly conservation analysis tool to better inform whether a
DEG will maintain the same genomic landscape in the other species. Our approach to interweave conservation with
gene expression and pathway analysis demonstrates the possibility of narrowing down gene targets for translational
research and mouse model design.
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W143. IRAK4 Degrader Combines Degradation and Kinase Inhibition to Achieve Functional Effect

Zina Morgan', Kimberley Yue', Anna Markov2, Nicholas Vitali!, Heather Dexter!, Cory Vernon®, Ashli Henault!,
Samuel Jurek', Stephanie Briceno', Yulia Benitex', Olivia Calder', Pathik Rakesh Desai', Helen Pham', Theresa
Ziemba', Lisa Chourb!, Timothy Rasmusson3, Farid van der Mei!, Radhika Goenka*, Dieter Drexler!, Kimberly
Foster!, Benjamin Johnson', Tony Siu’, Sophie Roy', Shahla Abdollahi’, Jenny Xie! and Mary Struthers’

"Bristol Myers Squibb, Cambridge, MA, 2Pfizer Inc., 3Monimoi Therapeutics, *Merck

Abstract Text: Aberrant activation of the immune system through toll-like receptors (TLRs) and pro-inflammatory
cytokines drives the pathogenesis of multiple autoimmune and autoinflammatory diseases. Most TLRs and the IL-1
receptor (IL-1R) cytokine family signal via the Myddosome, a multiprotein complex in which IRAK4 (interleukin-1
receptor-associated kinase 4) is an essential component. Pre-clinical and clinical data suggest that suppressing
IRAK4 activity is efficacious in treating multiple inflammatory diseases, such as rheumatoid arthritis and atopic
dermatitis. In addition to kinase activity, IRAK4 has a scaffolding role in the Myddosome. To disrupt both functions,
we leveraged the ligand-directed degradation (LDD) approach: bifunctional small molecule degraders with a kinase
inhibitor warhead were designed to selectively target IRAK4 for proteasomal degradation, as well as inhibit its
enzymatic function. This dual mechanism of action is expected to achieve robust and sustained inhibition of TLR/IL-
1R-mediated inflammatory signaling. Our IRAK4 LDD is potent, selective, and orally available, achieving 90-99%
degradation of IRAK4 in vitro and in vivo across multiple species. A single oral dose of IRAK4 LDD resulted in >14-
day suppression of IRAK4 levels in cynomolgus macaque peripheral blood mononuclear cells (PBMCs). Across in
vitro, ex vivo and in vivo models, IRAK4 degradation enhanced cytokine inhibition compared to kinase inhibition
alone under TLR4-driven and IL-1R-driven stimulation. However, under TLR7/8 stimulation, kinase inhibition was the
dominant mechanism of action, indicating that the relative contributions of IRAK4's kinase and scaffolding functions
are context-dependent.

Immuno-engineering and Cellular Therapies

Th147. A Treg Cell-targeted IL-2m Results in Superior Suppression of Th2 Responses Compared to CD25-
biased IL-2m and anti-IL4R Blockade in a Mouse Model of Asthma

Kelly Remedios, Matt Walker, Pearl Chu, Justin Laboriante, lan Scott, Zhiyu Huang, Meagan Main, Maria
Mouchess, Majlinda Thomas, JeanPhilippe Belzile and Natasha Crellin

Gilead Sciences, Foster City, CA

Abstract Text: IL-4R blocking approaches are efficacious in atopic dermatitis but rebound is often observed after
stopping treatment due to persistence of disease-driving type 2 cells. IL-2 based therapies, including IL-2 muteins
and pegylated IL-2, have been engineered to increase Treg cell activity and have shown clinical promise in atopic
dermatitis. These CD25-biased IL-2 approaches are typically engineered to reduce affinity to IL-2Rb to drive reliance
on CD25 for preferential activity on Treg cells. However, CD25 is transiently expressed upon Tconv activation and
constitutively expressed on human Th2s and ILC2s. We confirmed that human and mouse (Fc.mut24) IL-2m expand
Tregs in vivo but also increased ILC2s and eosinophils frequencies as well as increased type Il cytokines IL-5/IL-13
in serum. When mice were treated therapeutically in a ova/alum Th2-driven airway inflammation model, neither IL-
2m nor anti-IL-4R reduced Th2 frequencies. We hypothesized that a Treg cell-targeted IL-2m would lead to a deeper
reduction in Th2 responses. We generated a transgenic model, FOXP3-Cre x LSLhumanCD4 (FOXP3hCD4) for
FOXP3-driven expression of human CD4 along with a hCD4-IL-2m molecule consisting of a human CD4 targeting
Fab clone (lacking mouse cross reactivity) and an IL-2m with attenuated affinity to IL2Rb and IL2Ra (Treg-IL-2m).
Treg-IL-2m expanded Treg cells in both periphery and tissues without ILC2 increase or serum IL-5/IL-13
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upregulation. When dosed prior to challenge, Treg-IL-2m exhibited superior suppression of the numbers and
frequencies IL5*IL-13* Th2 cells and increase in Treg cells within the lung/BALF compared to CD25-biased IL-2m
and anti-IL-4R. Finally, we assessed potential for drug free remission with anti-IL-4R and Treg-IL-2m combination
and demonstrated sustained off-therapy reduction in Th2 and anti-Ova IgE responses compared to either single
agent alone. Taken together, these results highlight the potential of a Treg cell-targeted IL-2m for superior
suppression and restoration of immune tolerance in Th2-driven indications.

Th148. Engineered CD4LVFOXP3 Treg Cells in the Clinic: Interim Data in Patients with Monogenic
Autoimmune IPEX Syndrome

Rosa Bacchetta', Jessie Alexander!, Rajni Agarwal!, Shweta Namjoshi!, Akshaya Ramachandran®, Bing Wang',
Simon Borna', Sejal Shah', Katherine Schaefer', Alaa Alkayed!, Yu-Hsuan Kuo, Prachi Wani', Sean Bendall',
Kausalia Vijayaragavan', Kunjan Kandar', Kirstin Dougall!, Erica Goodwin', Gopin Saini!, Megan Cooper?, Giorgia
Bucciol?, Isabelle Meyts®, Leonardo Mendonca?, Jorge Kalil4, Hey Chong®, Clinton Dunn8, Jacques Riviere’, Eyal
Cristal®, Hiba Shendi® and Maria-Grazia Roncarolo?

TStanford University, Stanford, CA, 2Washington University, 3University Hospitals Leuven, 4Universidade de Sao
Paulo, UPMC Children’s Hospital of Pittsburgh, 6Children’s Hospital of the King’s Daughters, Vall d’Hebron
University Hospital, 8Soroka University Medical Center, 9Sheikh Khalifa Medical City Hospital

Abstract Text: The Orphan Drug product, engineered CD4LVFOXP3 regulatory T (Treg) cells, is obtained from
CD4+ T cells lentiviral vector (LV)-transduced with EF1-FOXP3; phenotypically and functionally resemble naturally
occurring Treg, and express the membrane marker tNGFR (CD271). We have developed a First-In-Human (FIH)
Phase 1 clinical trial with this novel Treg cell therapy product to treat IPEX syndrome (NCT05241444), a life-
threatening monogenic autoimmune disorder classically associated with enteropathy, early-onset diabetes, and
severe atopic dermatitis. The protocol design is a 2+4 dose escalation in two different age cohorts, 212 years (A)
and < 12 years of age (B). Nine patients have been treated with the high-purity product. Primary endpoints of
feasibility and safety have been successfully achieved with the lowest ( DL1, 1x106/kg; n=2), intermediate (DL2,
3x106/kg; n=2), and highest (DL3, 10x106/kg; n=2) doses in the older patients, and in three of the younger patients
at the DL2 (n=2) and DL3 (n=1) cell doses. There have been no significant or related adverse events. In nearly all
patients, we observed a notable clinical response, including significant improvement in growth, gastrointestinal
symptoms and disease biomarkers after treatment. Following infusion, CD4LVFOXP3 cells are detectable in the
peripheral blood, exhibiting dose-dependent levels and duration of persistence, and the ability to migrate to the
tissues. CD4LVFOXP3 Treg cells demonstrate phenotypic and functional stability at the single-cell level by CITEseq
performed on the product preinfusion and in vivo. CD4LVFOXP3 maintains the Thelper subsets’ heterogeneity of the
parental cells, TCR polyclonality, including autoreactivity, and expresses the transgene FOXP3-lv, and the expected
Treg markers. CD4LVFOXP3 contains a high proportion of cells with T-stem cell memory features, derived from
naive CD4* T cells, suggesting that they acquired high survival potential. After infusion, the Treg features are
maintained and the patient’s peripheral blood samples exhibit lower expression of pro-inflammatory cytokines.
CD4LVFOXP3products are safe, preserve their Treg signatures, and persist in vivo, with evidence of clinical benefit.
Successful completion of this Phase 1 trial will address a significant unmet medical need while providing proof of
safety and feasibility of this novel therapy. These data could expand the application of CD4LVFOXP3 to additional
autoimmune disorders.
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Th150. Development of Tri-specific Extracellular Vesicles for Anti-cancer Therapeutics
Lavisha Korani, Phuong Nguyen, Lan Tran and Minh Le
National University of Singapore, Singapore

Abstract Text: The clinical integration of bispecific T cell engagers (BIiTEs) such as bispecific antibodies (bsAbs)
have been widely adopted into treatment regimens for several cancer subtypes, however, their efficacy remains
hindered by weak immune synapse formation and off-target effects that manifest as dose-limiting toxicities. We
previously leveraged naturally occurring biocompatible messengers, Red Blood Cell Extracellular Vesicles
(RBCEVs), to develop a highly customizable nano-engager platform. These Bispecific Extracellular Vesicles (BEVs)
are surface-engineered to simultaneously engage CD3 for T Cell activation and Claudin 18.2 on pancreatic cancer
cells for precise tumour localization. While BEVs demonstrated enhanced T Cell infiltration, superior tumour
regression, and prolonged anti-tumour immunity compared to free antibodies in vivo, their overall clinical applicability
is challenged by tumour heterogeneity and evolution. To overcome the reliance on a single tumour antigen and
mitigate immune evasion via antigen downregulation, we developed a next-generation tri-specific RBCEV (TEV)
nano-engager for pancreatic cancer treatment. Utilizing click-chemistry, we decorated RBCEVs with antibodies
against two distinct tumour antigens—EpCAM and Claudin 18.2—alongside the T Cell activation receptor CD3. We
optimized this tri-specific configuration by screening various antibody stoichiometries, using epitope neutralization
and cytotoxicity assays to identify the ideal balance for T Cell recruitment and cytotoxic potency. Our findings
demonstrate that TEVs effectively direct T cells to heterogeneous cancer populations, maintaining therapeutic
efficacy despite varying antigen levels. Systematic screening revealed that precise relative ratios are critical for
balancing immune activation and functional potency to minimise the risk of excessive off-target toxicity. Under
optimized conditions, TEVs triggered robust, dose-dependent T Cell activation and superior tumour cell elimination
compared to bispecific counterparts in models of antigen heterogeneity. This study establishes tri-specific RBCEVs
as a novel, programmable, and precise iteration of inmune-engaging technologies capable of countering tumour
evolution in refractory malignancies.

Th151. QEL-005: A CD19 Directed CAR Regulatory T Cell Therapy for Autoimmune Diseases Characterized
by Multicellular Inmune Dysregulation

Marc Martinez-Llordella, Daniela Penston, Georgios Eleftheriadis, Thomas Grothier, Eva Bugallo-Blanco, Anna
Koi, Mahsa Nemani, Oliver Visconte, Cameron Allum, Anna Dupre, Emily Hurley, Daniela Penston, Marc Martinez-
Llordella, Luke Devey, Nathalie Belmonte and Jenny McGovern

Quell Therapeutics, London, England, United Kingdom

Abstract Text: Immune-mediated inflammatory diseases, such as rheumatoid arthritis (RA) and systemic sclerosis
(SSc), are multifactorial disorders characterized by dysregulated immune activation involving diverse pathways.
Pathogenesis includes immune cell infiltration, autoantibody production, and the acquisition of antigen-presenting
capacities by B cells, accompanied by excessive cytokine secretion by T cells that sustains a chronic inflammatory
milieu. Under physiological conditions, macrophages maintain tissue homeostasis through clearance of apoptotic
cells and support of tissue repair; however, in chronic disease, persistent activation by inflammatory cytokines and
cellular debris drives tissue injury and fibrosis. Regulatory T cells (Tregs) are pivotal regulators of immune and tissue
equilibrium, exerting control of multiple immune subsets through diverse mechanisms. We propose that Tregs
targeted to sites of inflammation could attenuate the pathogenic activity of a variety of cell types including B cells, T
cells, and macrophages, thereby mitigating inflammation and facilitating a restoration of tissue homeostasis. QEL-
005 is a CD19-specific chimeric antigen receptor (CAR) Treg therapy incorporating a FOXP3 phenotype lock
cassette, designed to stabilize Treg lineage and function while enabling antigen dependent activation in B cell-rich
lymphoid and tissue niches. Objectives: Determine if CD19 engagement by QEL-005 can modulate B cells and
additional immune subsets, including T cells and macrophages via bystander suppression. Methods: A FOXP3
phenotype lock cassette and a CD19 single chain variable fragment (scFv) CAR was introduced into Tregs and
expanded for 14 days, cryopreserved, and analyzed to confirm Treg identity. Functional activity was examined in
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coculture assays with primary human B cells, T cells, and fully differentiated mature macrophages. Results: QEL-
005 exhibited a stable Treg phenotype without detectable cytotoxicity toward B cells. In B cell cocultures, QEL-005—
but not untransduced Tregs—reduced CD80/CD86 expression, suppressed antibody production, and limited plasma
cell differentiation. In cocultures, QEL-005 induced antigen specific inhibition of T cell proliferation and modulated
IFNy stimulated macrophages toward a more pro-resolving phenotype, characterized by elevated IL-10 secretion
and increased matrix metalloproteinase activity. Conclusion: QEL-005 CD19 CAR-Tregs modulate several
dysregulated cell types implicated in RA and SSc, demonstrating potential to re-establish tissue homeostasis in
these diseases and in a broad spectrum of complex autoimmune diseases.

Th152. Engineering Islet-specific Synthetic Receptors by Modulating Signal Transduction Can Generate a
Treg Cell Therapy for Type 1 Diabetes

Roberto Castro-Gutierrez, Karl Laviolette and Qizhi Tang
University of California San Francisco, San Francisco, CA

Abstract Text: Efficacy of Treg therapy for type 1 diabetes in preclinical models depends on local activation of Tregs
within the islets mediated by islet antigen-specific TCR and CD28-mediated co-stimulation. Identifying potent § cell-
specific T cell receptors (TCRs) capable of responding to naturally presented human islet antigens remains a major
challenge. To develop a Treg therapy for T1D, we selected the 1E6 TCR, which recognizes an abundantly
presented, B cell-specific preproinsulin peptide. However, 1E6 exhibits low affinity (Kd of ~300 uM) for its cognate
peptide. To overcome this limitation, we performed CDR3-directed mutagenesis to affinity-mature this TCR. The
leading variant, TWG, displayed a ~5 x 10*-fold lower activation threshold than 1E6 in CD8* T cells. Despite this
marked increase in reactivity, conventional CD4* (Tconv) cells bearing the TWG TCR failed to activate even at high
peptide concentrations (up to 100uM), indicating this TCR remained dependent on the CD8 co-receptor. A major
function of a co-receptor is to recruit Lck to the TCR to initiate signal transduction. We hypothesized that physically
linking TWG to Lck-binding domains from CD8 or CD4 may overcome the co-receptor dependence. Fusion of the
TCRB chain with the Lck-binding domain, “CxCP”, increased TWG activation in CD4+ Tconv cells at low peptide
concentrations (~0.1-1 uM). Using these novel TCR fusions (referred to as TWGLBD), we show that the Lck binding
site is necessary and sufficient for initiating HLA-class I-restricted TCR activation in CD4* Tconv cells. Altogether our
data shows that engineering an Lck-binding site into TCRs can bypass co-receptor requirement in T cells. Tregs
depend on co-stimulatory signals for activation and proliferation, however pancreatic 8 cells do not express co-
stimulatory ligands. We thus generated an islet-specific chimeric co-stimulatory receptor (COSTR) by fusing an islet-
specific DPP6 nanobody with an IgG hinge and CD28 intracellular signaling domains. Finally, co-expressing
TWGLBD and COSTR in Tregs allowed for robust activation and proliferation when co-cultured with human f cells.
These [ cell-specific Tregs effectively suppressed activation and proliferation of autoreactive T cells in vitro. These
results demonstrate that rationally designed synthetic B cell-specific receptors can support Treg activation and
suppression by endogenous f cell antigens.
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Th153. Non-ICANS Neurotoxicity Following BCMA CAR T Cell Therapy: Distinguishing Movement and
Neurocognitive Toxicity from Peripheral Nervous System Manifestations

Leonie Miiller-Jensen, Anupama Kumar, Josh He, Camille Fouassier, Michelle Hughes, Priya Dhawan, Jodi Lipof,
Darren Pan, Alfred Chung, Serena Kwek, Taylor Hill, Omar Hernandez, Arun Wiita, Peter Sayre, Jeffrey Wolf, Ari
Green, Tom Martin, Shagun Arora, Ajai Chari, David Oh, Ahmed Abdelhak and Sasha Gupta

University of California, San Francisco, San Francisco, CA

Abstract Text: Objectives: CAR-T cell therapy (CAR-T) has transformed the treatment of hematologic cancers and
autoimmune diseases. With improved control of acute toxicities, long-term immune-mediated complications have
gained clinical relevance. Here, we characterize clinical phenotypes and underlying immune mechanisms in patients
with non-Immune Effector Cell-Associated Neurotoxicity Syndrome (ICANS) neurotoxicity following BCMA-directed
CAR-T. Methods: We prospectively enrolled patients with Movement and Neurocognitive Toxicity (MNT) or
neuropathy (NEU) following CAR-T with ciltacabtagene autoleucel (cilta-cel) for multiple myeloma. Clinical
characteristics, outcomes, laboratory analyses, and Olink® proteomics in blood and cerebrospinal fluid (CSF) were
compared between the groups. Results: Of 148 patients receiving CAR-T in our timeframe, 21 developed non-
ICANS neurotoxicity (14.2%), including 8 with MNT (median age, 65 [IQR: 60-72], 6 males) and 13 with NEU
(median age, 63 [IQR: 61-72]; 11 males; 6 cranial neuropathies, 1 peripheral neuropathy, 5 combined). Time from
CAR-T to onset was 27 and 24 days for MNT and NEU, respectively (p=0.827). MRI revealed basal ganglia
T2/FLAIR hyperintensities in only 2/8 MNT cases, whereas nerve enhancement was notable in 6/12 patients with
NEU. In contrast, CSF pleocytosis, often with CD4+ CAR predominance, was common in MNT but not NEU (median
CSF cell count, 182/uL vs. 1/uL, p=0.035). Patients with MNT had higher baseline LDH levels (p=0.039) and 30-day
peak absolute lymphocyte counts (p=0.005), suggesting worse myeloma disease and CAR expansion. In MNT,
serum proteomic pathway analysis suggested upregulated cellular proliferation, while the CSF proteome highlighted
T cell receptor signaling, NK activation, and apoptosis with pronounced CNS injury. In NEU, proteomic pathways
related to IL-6-mediated JAK-STAT signaling were particularly upregulated in the serum. Corticosteroids, high-dose
IVlg, and second-line immunotherapy were administered in 6/8 vs 13/13, 4/8 vs 6/13, and 3/8 vs 1/13 patients with
MNT and NEU, respectively. Symptom reversibility was unfavorable in MNT compared to NEU; All MNT patients
experienced some sequelae, while 9/13 patients with NEU achieved complete recovery (p=0.002). Conclusion: One
in seven patients developed non-ICANS neurotoxicity after cilta-cel. MNT appears as a partially irreversible T cell-
driven phenotype, whereas NEU involves systemic IL-6 pathways with reversible outcomes. Elevated baseline LDH
and increased CAR expansion may predispose for MNT.

Th154. PD-1high and CD39 Dual Selection Strategy for the Generation of Tumor-Infiltrating Lymphocyte
Therapy in Lung Adenocarcinoma

Alejandro Ramirez-Chacén', Andrea Aran’, Berta Casanovas-Alberti!, Roberto Martinez-Soler’, Blanca Tocornal-
Garnica, Maria Val-Casals', Ivan Garcia-Loza', Manel Juan Otero? and E. Azucena Gonzalez Navarro?

TFUNDACIO DE RECERCA CLINIC BARCELONA-INSTITUT D'INVESTIGACIONS BIOMEDIQUES AUGUST Pl |
SUNYER., Barcelona, Catalonia, Spain, 2Hospital Clinic de Barcelona

Abstract Text: Adoptive cell therapy based on tumor-infiltrating lymphocytes (ACT-TILs) has shown promising
results in melanoma, yet its efficacy in other solid tumors, such as lung adenocarcinoma, remains limited. This may
stem from the low frequency of naturally occurring tumor-reactive T Cells or from the loss of specific clones during
the expansion process. To overcome this, we need strategies that enrich tumor-reactive T Cells directly from the
tumor. One approach is to select TILs based on the expression of biomarkers of tumor-reactivity. PD-1, CD39 or
CD137 have emerged as strong candidates. In this study, we propose a dual selection strategy based on PD-1high
and CD39* expression to enrich TIL products in tumor-reactive clonotypes, reducing bystander expansion, and
preserving functional attributes compared with PD-1 selection alone. We first analyzed biopsies from different solid
tumor subtypes, including lung adenocarcinoma, and characterized PD-1, CD39, CD103, and CD137 expression by
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flow cytometry and the secretome by single cell analysis. Our data revealed that CD39, either alone or combined
with PD-1, identifies a broader subset of activated T cells than PD-1 alone. Based on these findings, we established
a dual selection protocol. TILs, from fresh lung adenocarcinoma biopsies, were sorted using the MACSQuant®
Tyto® system into PD-1high and PD-1hish CD39* fractions and expanded with allogeneic feeders, anti-CD3, anti-
CD28, and IL-2 (3000 U/ml) until reaching 50 million cells. Both fractions achieved comparable yield, viability, and
immunophenotype after expansion. We then validated an in-house multiplex PCR to amplify TRB CDR3 from
genomic DNA and performed NGS analysis. Dual selection reduced TRB CDR3aa repertoire diversity and increased
clonality compared to PD-1high, with distinct clonotypes expanded by fraction. TRB CDR3aa sequences were
annotated using public databases and ImmuneWatch DETECT®. Autologous tumor cell lines are being generated to
compare the functionality of PD-1 hish CD39* TILs versus PD-1 hish TILs. Further analysis will be needed to
demonstrate higher specificity. Also, TILs will be undergone Rapid Expansion Protocol (REP) and similar analysis
will be performed. This strategy could improve the specificity of TIL therapy and provide a pipeline for identifying
tumor-specific TCRs for next-generation transgenic TCR approaches.

Th155. Dynamics of T Cell Engager-mediated T Cell Activation and B Cell Killing in Patient-derived Coculture
Systems

Ann-Kathrin Gotz', Laura Bucci2, Sanjukta Gubbi2, Kazuhiko Higashioka®, Deepak Rao3 and Ricardo Grieshaber-
Bouyer?

"Friedrich-Alexander-Universitat Erlangen-Niimberg and University Hospital Erlangen / Harvard Medical School and
Brigham and Women’s Hospital, Erlangen, Bayern, Germany, Friedrich-Alexander-Universitat Erlangen-Niirberg
and Universitatsklinikum Erlangen, 3Harvard Medical School and Brigham and Women'’s Hospital

Abstract Text: T cell engagers (TCE) are emerging as a promising therapeutic modality for deep B cell depletion in
immune-mediated diseases. Multiple studies with different TCEs have demonstrated rapid B cell depletion and a
concurrent improvement of clinical disease activity in patients with a range of severe, multidrug-resistant
autoimmune diseases. However, the dynamics of T cell activation, cytokine release, and B cell killing, as well as
implications on safety in patients with autoimmune diseases are still poorly understood. Here, we established a
coculture system with total PBMCs from healthy donors and patients with rheumatoid arthritis. Different
concentrations of the CD3xCD19 TCE blinatumomab were employed, ranging from 1 to 100 ng/ml. Cell populations
were assessed at multiple timepoints from 0 to 72 hours via flow cytometry and cytokines were quantified via
multiplex bead assay. The model accurately depicted a dose-dependent decrease in B cell frequency, with an earlier
and more pronounced B cell depletion in high blinatumomab concentrations. Over time, we simultaneously observed
a dose-dependent downregulation of CD19 surface expression on the remaining CD19* B cells. TCE-mediated
killing led to an increased expression of several activation markers on T cells including PD-1, LAG-3, TIGIT, and
TIM-3, as well as to changes of subset frequency within the CD4* and CD8* T cell compartments. Further, we
detected a dose- and time-dependent elevation of granzyme B, perforin, and IFN-y in the supernatant. To investigate
the contribution of different T cell subsets to the overall B cell depletion efficiency, we subsequently established
coculture assays of B cells with different purified T cell subsets. In these experiments, killing capacity was
heterogenous: CD8* T cells, and particularly CD8* T memory cells, were the most potent effectors. These analyses
further revealed distinct differences between the expression level of activation markers and the amount of cytokine in
the supernatant among the T cell subsets. Taken together, this study provides key mechanistic insights underpinning
the feasibility of TCE therapy in patients with autoimmune disease and contributes to a better understanding of
biomarkers that can be leveraged to optimize safety and clinical efficacy.
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Th157. From Mutations to Targets: Refining Neoantigens for TCR Therapy in Chronic Lymphocytic
Leukaemia

Roberto Martinez Soler’, Andrea Aran?, Berta Casanovas Alberti2, Alejandro Ramirez Chacén?, Blanca Tocornal
Garnica?, Ferran Nadeu?, Elias Campo?, Ifiaki Alvarez Pérez3, Manel Juan Otero* and Europa Azucena Gonzélez
Navarro*

TIDIBAPS- Hospital Clinic Barcelona, Barcelona, Catalonia, Spain, 2Fundacié Clinic per la Recerca Biomédica -

IDIBAPS, Barcelona, Spain, 3Universitad Autonoma de Barcelona, Bellaterra, Spain, Servei Immunologia, Centre
de Diagnostic Biomedic (CDB) - Hospital Clinic de Barcelona, Barcelona, Spain

Abstract Text: Chronic lymphocytic leukaemia (CLL) is the most frequent haematological malignancy in adults in
Western countries'. Despite progress in treatment, including immunotherapies such as CAR-T cells, their clinical
benefit in CLL remains limited, underscoring the urgent need for alternative therapeutic approaches? Tumour-
specific antigens (TSAs), particularly neoantigens arising from somatic mutations unique to tumour cells, have
emerged as a promising, safe, and precise therapeutic target®. Identification of exclusive TSAs in CLL patients
supports the development of adoptive T cell therapies based on autologous T cells engineered to express tumour-
specific T cell receptors (TCRs)*. This study aims to establish a reliable method to identify neoantigens, employing
pVAChind as a comprehensive computational pipeline that integrates several algorithms for neoantigen prediction®.
Following in silico prioritization, selected neoantigens will be experimentally validated in vitro to identify tumour-
reactive TCR sequences. Tumour mutations from 22 CLL patients across various disease stages were analysed.
Missense mutations, representing 90.7% of the total, were the primary focus. A strong correlation was observed
between the number of unique missense mutations and the predicted number of HLA class | and Il neoantigens,
suggesting that patients with higher mutational burdens exhibit an increased repertoire of potential neoantigens. To
enhance neoantigen prioritization, several filtering steps were applied. RNA-seq data were used to exclude
mutations or genes lacking expression. After normalization using DESeq2, a considerable fraction of candidates
(26.7% of unique HLA class | and 33.8% of unique HLA class Il neoantigens) were discarded. The combined use of
pVACbind and NetMHCpan improved stringency compared to previous approaches. Furthermore, 7.8% of prioritized
neoantigens were derived from CLL-associated or driver genes annotated in databases. Lastly, information
regarding proteasomal cleavage and neoantigen—HLA complex stability for HLA class | neoantigens enabled further
prioritization based on mutation location within the peptide. In summary, we present a streamlined pipeline to identify
biologically relevant neoantigens in CLL. Our approach enriches for expressed, mutation-driven, and HLA-
compatible targets, supporting the development of personalized TCR-based immunotherapies for CLL.

Th158. Intrabodies: A Novel Strategy to Modulate the Expression of PD-1 on CAR-T Cell Therapy

Manel Juan', Joan Vallbona Casassas?, Daniel Parras?, Andrea Macian?, lvan Garcia, Erik Mihelic2, Manel Juan?
and Hugo Calderon?

7Hospital Clinic de Barcelona, Barcelona, Catalonia, Spain, 2Fundacio de Recerca Clinic Barcelona-Institut
d'Investigacions Biomediques August Pi i Sunyer (IDIBAPS), Mollet del Valles, Catalonia, Spain

Abstract Text: CAR T Cell therapy has revolutionized cancer immunotherapy, particularly for hematological
malignancies. In this context, the Spanish Agency of Medicines and Sanitary Products (AEMPS) has approved,
under hospital exemption, two CAR T Cell therapies developed by Hospital Clinic de Barcelona (HCB): ARI-0001
targeting CD19 and ARI-0002h targeting BCMA. Despite these advances, several challenges still limit the broader
application of CAR T Cell therapies in solid tumors. A major obstacle is the immunosuppressive tumor
microenvironment, driven in part by inhibitory immune checkpoint molecules (ICPs) such as programmed cell death
protein 1 (PD-1). Engagement of PD-1 with its ligands expressed by tumor and tumor-infiltrating immune cells
suppresses T Cell function and contributes to CAR T Cell exhaustion. Although gene-editing approaches such as
CRISPR have been used to eliminate ICP expression, they raise safety concerns including genotoxicity and off-
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target effects. To overcome these limitations, our project explores an alternative strategy based on the intracellular
retention of PD-1 to mimic gene knockdown without genomic modification. This approach relies on the generation of
chimeric molecules that combine a viral immunoevasin domain, capable of retaining proteins in the endoplasmic
reticulum through interaction with TAP, with a PD-1-binding domain. The resulting intrabody prevents PD-1 surface
expression, thereby enhancing T Cell functionality. Chimeric constructs were designed and cloned into a third-
generation lentiviral vector backbone. Peripheral blood T cells transduced with these vectors were analyzed for PD-1
surface expression and compared to control cells. Several constructs effectively downregulated PD-1, with the best-
performing candidate showing consistent and significant PD-1 reduction across multiple healthy donors. This effect
was most pronounced between days 3 and 6 post-stimulation, coinciding with peak PD-1 expression in control T
cells. Functional characterization included cytotoxicity assays against the acute lymphoblastic leukemia cell line
Nalm-6 to assess killing capacity and resistance to exhaustion. Additionally, real-time cytotoxic assays were
performed against solid tumor cell lines, including A-549 (lung cancer) and MCF-7 (breast cancer), in the presence
or absence of PD-L1. Overall, this study highlights the relevance of the PD-1/PD-L1 axis in CAR T Cell efficacy and
proposes intrabody-mediated intracellular retention as a feasible alternative to gene editing for enhancing T Cell-
based adoptive cell therapies.

Th159. Profiling the Epigenetic Landscape of Engineered Tregs to Assess Functional Differences Driven by
Activation Through Low- vs High-avidity TCR

Victor Lui, Arpit Mishra, Emma Mortensen, Aleah DeSchmidt, Soo Jung Yang and Jane Buckner
Benaroya Research Institute, Seattle, WA

Abstract Text: Adoptive cellular therapies, specifically Treg-based cell therapies, offer promise for preventing and
treating type 1 diabetes (T1D). Our prior work on engineered Tregs (EngTreg) showed that enforced expression of
FOXP3 in conventional CD4 T cells confers regulatory function (Honaker et al, 2020) which can be directed toward
islet antigens through introduction of islet-specific TCR (Yang et al, 2022). Notably, we find that functional avidity of
the TCR influences activity. Specifically, high-avidity EngTreg have poorer suppressive function than those
expressing low-avidity TCR and are characterized in part by the production of pro-inflammatory cytokines upon
antigen-specific activation. This is not observed with natural Tregs (nTreg). To understand how enforced FOXP3
expression within conventional CD4 T cells promotes EngTreg regulatory function and how activation through a
high-avidity TCR alters that function we profiled the transcriptional and epigenetic landscape of high- and low-avidity
islet-specific EngTregs and nTregs following antigen-specific activation. Our paired RNA-seq/ATAC-seq dataset
reveals: 1) substantial chromatin accessibility differences between nTregs and EngTregs upon antigen-specific
activation, characterized by enrichment of ETS and AP-1 motifs within differentially accessible chromatin in nTreg in
comparison to EngTreg , 2) a more modest degree of chromatin accessibility differences between low- and high-
avidity EngTregs, but where differential transcription factor occupancy of AP-1, NFkB, and NFAT motifs between
low- and high-avidity EngTregs was present. These findings demonstrate that nTregs and EngTregs differentially
utilize ETS and AP-1 transcription factors to drive their respective activation programs and suggest that the poorer in
vitro suppressive capacity found in high-avidity EngTregs stem from these differences. These data also indicate
enforced FOXP3 expression alone is insufficient to remodel the epigenome within conventional T cells to match that
of nTregs. Further studies are currently underway to identify factors that enable FOXP3 to establish the nTreg
epigenetic landscape within EngTregs.
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Th160. Plasma Cell Targeting in Autoimmune Disease via CD19xCD3 Bispecific T Cell Engagers: Rapid
Systemic Depletion of Autoreactive Antibody Secreting Cells

Misael Licea Gomez, Emily Mather, Sivasankaran Ponnan, Erica Peres Verratti, Heidi Creed, Hailey Hentschel, Jim
Olson, Jason Price and Shaun Jackson

Seattle Children's, Seattle, WA

Abstract Text: CD19xCD3 bispecific T-cell engagers (BiTES) represent a transformative strategy for the rapid
depletion of B-lineage cells. However, because plasma cells downregulate CD19, the impact of these agents on B
cells versus antibody-secreting cells (ASCs) in autoimmunity remains poorly defined. We developed a fully murine
CD19xCD3 engager (mCD19xmCD3) that induces complete ablation of CD19* B cells in healthy and lupus-prone
mice, providing an efficient systemic reset. Theoretically, the loss of autoantibodies could be driven by homeostatic
turnover of CD19-negative plasma cells following B-cell ablation or by direct targeting of pathogenic CD19+ ASCs.
Following a single treatment course, we observed a rapid reduction in autoreactive anti-dsDNA and snRNP serum
titers within seven days. To investigate this mechanism, lupus prone mice were evaluated following short-term BiTE
treatment. Consistent with direct ablation of CD19-expressing plasma cells, we observed a significant and rapid
reduction of splenic ASCs that exceeded 80%. Despite this rapid splenic clearance, subsequent analysis revealed
distinct spatial and phenotypic resistance within the bone marrow (BM). Utilizing flow cytometry, we identified a
subset of CD19- SCA-1* IRF4* CD138* ASCs that remained within the protective BM niche despite BiTE treatment,
limiting the extent of absolute autoantibody reduction and serving as a persistent source of pathogenic secretion.
Our data suggests that mCD19xmCD3 BiTEs are highly efficient at depleting both CD19* B cells and CD19* ASCs,
mirroring the rapid clinical responses seen with CD19 CAR T cells. However, an important population of CD19-
negative plasma cells persist in the BM and continues to produce pathogenic antibodies. This study reinforces the
potency of BIiTEs for B-cell ablation while identifying the BM as a CD19-negative reservoir that may contribute to
ongoing disease, informing future strategies for clinical assessment and re-treatment.

Th161. Discovery of HLA Class lI-Restricted NY-ESO-1-Specific TCRs Using Single-Cell Transcriptomics
and Functional Analyses

Berta Casanovas Alberti', Andrea Aran', Ariadna Bartolé-Ibars’, Alejandro Ramirez-Chacon', Roberto Martinez-
Soler!, Blanca Tocornal-Garnica®, Ivan Garcia-Loza', Mariona Pascal?, Manel Juan? and Europa Azucena
Gonzalez-Navarro?

TFUNDACIO DE RECERCA CLINIC BARCELONA-INSTITUT D’INVESTIGACIONS BIOMEDIQUES AUGUST PI |
SUNYER., Barcelona, Catalonia, Spain, 2Hospital Clinic de Barcelona (HCB)

Abstract Text: NY-ESO-1 is an attractive target for T Cell receptor (TCR)-based immunotherapy due to its restricted
expression in healthy tissues and broad presence in multiple tumor types. While TCR therapies offer advantages
over CAR-T cells by recognizing both intracellular and extracellular antigens, most approaches target HLA class |,
which is frequently downregulated in tumors. CD4* T cells are emerging as critical mediators against solid tumors,
yet CD4+ TCR therapies remain underdeveloped. We isolated and functionally characterized antigen-specific TCRs
targeting NY-ESO-1119-143 presented on HLA-DRB3*02:02, an allele present in approximately 50% of the
Caucasian population. Due to limited access to patient-derived memory T cells, we developed and optimized a
robust protocol to stimulate naive T cells from healthy donors, enabling controlled and reproducible expansion of
antigen-specific CD4* T Cell responses in vitro. Naive HLA-DRB3*02:02+ CD4* CD25- T cells were co-cultured with
autologous monocytes pulsed with NY-ESO-1119-143 peptide for 15 days. Antigen-specific T cells were identified
by CD4 and CD154 co-expression, sorted, and expanded for an additional 15 days with purity and specificity
monitored throughout. Single-cell RNA sequencing (scRNAseq) and TCR sequencing (scTCRseq) characterized the
T Cell repertoire and identified TCR candidates. A total of 423 complete TCR sequences were obtained with varying
degrees of clonal expansion. To distinguish true antigen-specific TCRs from bystanders, we analyzed phenotypes of
the most expanded clones and integrated sScRNAseq and scTCRseq data to identify transcriptional features
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associated with antigen reactivity. Based on this integrated strategy, 32 TCRs were selected for functional validation.
TCRs were cloned into JurkatASP90 reporter cells (NFAT-activated promotertzsGreen reporter gene) and evaluated
through co-culture with K562 cells expressing HLA-DRB3*02:02 and pulsed with peptide. Functional avidity was
assessed by titration with varying peptide concentrations. Three TCRs demonstrated peptide-restricted, HLA-specific
activation. TCR16 exhibited the highest functional avidity and showed partial CD4 independence, while TCR3 was
entirely CD4-dependent and TCR11 displayed intermediate dependence. TCR16 was efficiently transduced into
primary T cells via CRISPR-mediated TCR knockout and demonstrated functionality in cytotoxicity assays. This
integrated platform successfully identified potent HLA class ll-restricted TCRs and validates TCR16 as a promising
candidate for clinical development.

Th162. Engineering Immunosuppression-resistant Allogeneic CD19 CAR T Cells to Treat B Cell-driven
Autoimmune Disorders Without the Need for Glucocorticoid Weaning

Viktor Glaser!, Geoffroy Andrieux?, Lily Becker!, Tobias Bexte3, Toni Cathomen?, Agnese Fiori, Carla Fuster-
Garcia®, Laura Hartmann®, Luis Huth, Roberts Karklins', Isabell Kassing!, Jonas Kath', Ana Nitulescu', Marie
Pouzolles®, Yaolin Pu', Petra Reinke!, Maik Stein, Hans-Dieter Volk! and Dimitrios Wagner®

TCharité - Universitatsmedizin Berlin, Berlin, Germany, 2Institute of Medical Bioinformatics and Systems Medicine,
Medical Center-University of Freiburg, 3Goethe University Frankfurt, *Institute for Transfusion Medicine and Gene

Therapy, Medical Center-University of Freiburg, SCenter for Cell and Gene Therapy, Baylor College of Medicine,
Houston, TX

Abstract Text: Emerging clinical evidence demonstrates that autologous CD19-directed chimeric antigen receptor
(CAR) T cell therapy can induce long-lasting remission in systemic lupus erythematosus and other autoimmune
diseases by eliminating pathogenic B cells. However, autologous CAR T cell manufacturing is time-consuming,
costly, and poorly scalable. Patients with treatment-refractory autoimmune disorders typically receive glucocorticoid-
based immunosuppression that require washout prior to T cell harvesting and CAR T cell infusion, leading to
treatment delays and increased risk of disease flares. To overcome these limitations, we developed a non-viral,
allogeneic CD19-CAR T cell product optimized for co-administration with immunosuppressive drugs. Using our BEKI
(Base Editor-mediated Knock-In) platform, we enable simultaneous targeted CAR integration and multiplex gene
knockouts with a single enzyme. Confining DNA double-strand breaks to the knock-in site minimizes the risk of
deleterious chromosomal translocations and improves the safety compared to conventional nuclease-mediated
approaches. We optimized a BEKI strategy to precisely integrate a CD19-specific CAR into endogenous T cell
receptor (TCR)/CD3 genes of healthy human donors, while simultaneously modulating their HLA expression to
mitigate host immune recognition, and engineering of resistance to glucocorticoids. Combined knockout of B2M and
CIITA effectively abrogated HLA class | and Il expression, preventing recognition by allo-reactive T cells, but
rendered cells susceptible to “missing-self’ recognition by NK cells. To address this, we developed base editing
strategies for the targeted disruption of HLA-B and HLA-~-C while retaining HLA-A on the surface. This strategy
effectively reduced NK cell-mediated rejection in vitro. Simultaneous glucocorticoid receptor knockout permits
immediate administration in patients receiving glucocorticoids. Beyond preserving CAR T cell function, we showed
that glucocorticoids suppress allo-reactive T cell and NK cell expansion, further limiting host-mediated rejection of
HLA-reduced CAR T cells. In vitro co-culture assays revealed reduced monocyte and endothelial cell activation in
the presence of glucocorticoids, indicating potential to attenuate the development of cytokine release syndrome
(CRS) after allogeneic CAR T cell application. Collectively, this strategy enables a scalable, cost-effective, allogeneic
CAR T cell therapy that is ready for immediate use without the need of weaning of glucocorticoid
immunosuppression, establishing a promising new treatment paradigm for patients with refractory autoimmune
diseases.
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Tu146. Dual Targeting of B Cells and Plasma Cells: A CD3xCD20xBCMA Trispecific Antibody for Severe SLE
and Autoantibody-driven Diseases

WEI WANG, Man Xu, Yanling Gong, Yingchun Wang, Zhen Qian, Yangyang kong, Yingdan Duan, Xuekun Zhang
and jing Li

VelaVigo (Shanghai) Limited, Shanghai, China (People's Republic)

Abstract Text: Systemic lupus erythematosus (SLE) remains a highly heterogeneous disease with profound unmet
needs. Although Mosunetuzumab (CD20/CD3 TCE of Roche), and Teclistamab (BCMA/CD3 TCE of JNJ)
demonstrate preliminary efficacy in SLE treatment, each agent induces transient or incomplete responses due to
target-specific limitations: Mosunetuzumab depletes CD20* B cells yet spares immune-privileged long-lived plasma
cells (LLPCs) due to their CD20-negative status, whereas Teclistamab eradicates LLPCs but permits B-cell
precursor persistence—ultimately driving autoantibody rebound. Theoretically, dual-targeting elimination of B cells
and LLPC reservoirs enables durable, treatment-free remission in refractory SLE by interrupting the self-sustaining
autoimmune cycle and potentially achieving immune reset. VTS118 is a first-in-class trispecific antibody (TriAb)
featuring a proprietary CD3-binding arm that co-targets CD20 and BCMA. In vitro, VTS118 depleted autologous B
cells more effectively than benchmarks (Mosunetuzumab and Teclistamab) from PBMCs of both healthy human
donors and SLE patients. In a PBMC/plasma cell surrogates co-culture assay, VTS118 concurrently depleted B cells
and plasma cell surrogates with synergistic activity while benchmarks did not. In vivo, VTS118 robustly depleted B
cells and plasma cells in pristane-induced lupus mouse model and SLE-patient PBMC-engrafted mouse model, even
at low doses. In the dose-range finding (DRF) toxicology study, VTS118 achieved complete depletion of B cells and
plasma cells in peripheral blood and lymphoid tissues (including spleen and lymph nodes), accompanied by
transient, manageable cytokine release. By simultaneously targeting CD20 and BCMA, VTS118 enables
comprehensive depletion of pathogenic B-cell lineages, including precursors and LLPCs, demonstrating promising
preclinical potential for severe SLE and other autoantibody-driven diseases. Currently, CMC process optimization for
subcutaneous delivery and GLP toxicology studies are advancing. These data support clinical translation, with global
IND submission targeted for late 2026.

Tu147. An Integrated Antibody Discovery and LNP-mRNA Platform for Targeted Gene Delivery
Verita Yuan, Ray Hao, Austin Hammer, Daniel Meng, Ting Song, Grace Yu and Bruce Lahn
VectorBuilder Inc., Chicago, IL

Abstract Text: Efficient and precise delivery is critical for advancing mRNA therapeutics beyond their current
applications as vaccines. Here, we aim to enable targeted mRNA delivery by integrating human antibody discovery
with high-quality lipid nanoparticle (LNP)-mRNA delivery platforms. To enable precise, targeted mRNA delivery, we
developed a highly efficient LNP-mRNA immunization strategy for discovering antibodies against novel and
otherwise challenging targets. In parallel, we established a site-specific conjugation technology that enables oriented
attachment of antibodies to the LNP surface, including IgG, Fab, scFv, and VHH nanobody formats. To further
enhance therapeutic suitability, antibody sequences were optimized through engineering strategies such as
humanization and Fc silencing to reduce intrinsic immunogenicity. This immunization strategy enables efficient
generation of high-quality antibodies against complex multi-subunit targets, representing a significant improvement
over conventional single-subunit protein immunization approaches. We demonstrate the robustness of this strategy
across multiple animal models, including humanized mice and camelids. As a proof of concept, we show that
antibodies generated through this approach can be successfully conjugated to LNPs, enabling targeted mRNA
delivery to CD5* cells. Compared with conventional random chemical conjugation, our site-specific antibody
conjugation method significantly improves the transfection efficiency of LNP-mRNA in target cells. Additionally,
antibody sequence optimization, including humanization and Fc silencing, improves overall safety and therapeutic
efficacy of LNP-encapsulated mRNAs. Conjugating antibodies to LNPs enables precise and efficient mRNA delivery
to desired cell populations. Together, our integrated site-specific LNP conjugation and human antibody discovery
platform provides a powerful end-to-end workflow for developing highly targeted and potent mRNA therapeutics.
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Tu148. EPI-STOP: Platform for High Throughput Discovery of Post-translationally Modified T Cell Antigens

Benjamin Cameron’, Jane Buckner?, Alex Deiters', Stephen Elledge3, Chastity Hankinson', Eddie James?, Alok
Joglekar', Venkata Krishna Kanth Makani!, Nilakshi Paul' and Paul Zdinak'

TUniversity of Pittsburgh, Pittsburgh, PA, 2Benaroya Research Institute, 3Harvard University

Abstract Text: Objective: Protein post-translational modifications (PTMs) can generate clinically relevant neo-
antigens in autoimmune diseases and cancer, yet systematic characterization of the PTM antigenic landscape
remains limited by the lack of scalable, high-throughput approaches. Here, we sought to develop a platform capable
of directly interrogating how PTMs influence peptide immunogenicity, including their effects on major
histocompatibility complex (MHC) binding and T cell receptor (TCR) recognition. Methods: We developed EPI-
STOP, a cell-based platform for PTM antigen discovery that leverages genetic code expansion (GCE). This
approach reassigns the amber stop codon using orthogonal tRNA and aminoacyl-tRNA synthetase (aaRS) pairs to
enable site-specific incorporation of non-canonical amino acids (ncAAs) into the epitope sequence of peptide-MHC
(PMHC) constructs. We validated the system by incorporating ncAAs, including acetyl-lysine and photocaged
citrulline, into defined epitopes. Using EPI-STOP, we generated and screened large libraries of ncAA-containing
epitopes in the context of H-2Kb and HLA-A2. To assess disease relevance, TCRs cloned from patients with
Rheumatoid Arthritis were evaluated for their ability to recognize citrullinated epitopes presented by disease-
associated HLA-DRB1 alleles. Finally, we tested whether the platform could support in vitro expansion of PTM-
reactive T cells. Results: EPI-STOP enabled efficient, site-specific incorporation of ncAAs into pMHC constructs and
provided direct functional readouts of positional PTM effects on both MHC binding and TCR recognition. High-
throughput screening identified candidate acetylated neo-epitopes, including peptides predicted to bind poorly in
their unmodified form, highlighting the ability of PTMs to reshape antigen presentation. Validation studies
demonstrated that patient-derived TCRs specifically recognized their cognate citrullinated epitopes when presented
by relevant HLA-DRB1 alleles, even within libraries. In addition, EPI-STOP facilitated the expansion of PTM-reactive
T cells in vitro, demonstrating its utility for functional immunological studies. Conclusion: EPI-STOP provides a
versatile and scalable platform for systematically defining how PTMs shape antigen immunogenicity. By enabling
high-throughput, site-specific incorporation of PTMs into epitopes, this approach advances the discovery of disease-
relevant antigens and offers broad applications in autoimmune disease and cancer immunology.

Tu149. The Clinical and Islet Reactive T Cell Responses to Anti-integrin Therapy in T1D Are Influenced by
Pre-treatment with Anti-TNF Therapy

Ritika Tewari', Andrew Koval', Ethan McClain', Donna Shows', Sheila Scheiding!, Jeremy Pettus2, Sandra Lord",
James Lord", Carla Greenbaum’, Cate Speake and Jane Buckner’

7Benaroya Research Institute, Seattle, WA, 2University of California San Diego

Abstract Text: Abstract: Type 1 diabetes (T1D) involves T cell-driven pancreatic beta cell destruction. While
immunotherapies can delay onset, questions remain about timing, combinations, and mechanisms. Vedolizumab, an
047 integrin-blocking antibody approved for the treatment of inflammatory bowel disease, restricts immune cell
trafficking from blood to gut tissue and may alter the distribution of pathogenic T cells in T1D. Objective: To
determine if vedolizumab could retain pathogenic islet-specific T cells in peripheral blood in T1D, and whether
etanercept (anti-TNF) pre-treatment enhances this effect. Methods: Adults with T1D were randomized to receive
vedolizumab alone for 6 weeks (n=11) or etanercept for 8 weeks followed by a 2 week interval and then 6 weeks of
vedolizumab (n=9). Clinical response was assessed using quantitative response (QR), which tests whether an
individual’s insulin secretion is greater or less than expected when controlling for age and baseline insulin secretion,
in comparison to hundreds of historical T1D trial placebo participants. Peripheral blood islet reactive CD4™ T cells
were quantified using an activation induced marker assay. Results: In the vedolizumab alone arm, islet-reactive
memory CD4*CD154*CD137*CD45RA-CCR7+- T cell frequencies increased in 7/10 subjects after 10 weeks of
vedolizumab (p=0.078). However, in the etanercept pre-treatment arm, islet-reactive T cells declined significantly
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after etanercept (p=0.014), returning to baseline before vedolizumab and did not increase after vedolizumab
(p=0.87). Etanercept also significantly decreased intermediate monocyte frequency (p=0.014) and HLA expression
(p=0.003). Together, these findings suggest that impact of vedolizumab may be different if given immediately after
TNF blockade. Consistent with this, QR showed significant clinical effect of vedolizumab across both arms
(p=0.019), with a higher trend favoring the vedolizumab only group. Conclusions: This short-term interventional study
supports further testing of vedolizumab as a therapeutic candidate for T1D. It also demonstrates that sequential
therapies targeting different immune pathways may result in unexpected outcomes, highlighting a need for careful
evaluation of combined immunotherapies.

Tu150. Liposome Loaded Dissolvable Microneedle Patch Delivery of a Recombinant Protein Vaccine Against
Lymphatic Filariasis

Jayapoorna Saravanakumar, Divya Rani Bijukumar, Ramaswamy Kalyanasundaram, Mridula Ramamurthy and
Naomi Thomas

University of lllinois Chicago

Abstract Text: Lymphatic filariasis, a tropical parasitic infection causes severe lymphatic pathology and disability.
There is no licensed vaccine available for this infection. Our laboratory developed a recombinant protein vaccine
(LFGuard), that has now completed cGMP manufacturing. This vaccine is needle-based vaccine and requires cold-
chain dependency. Therefore, in this project, we engineered a liposome-loaded vaccine into a dissolvable
microneedle (Lipo-dMN) platform for intradermal, and thermostable delivery. Cationic liposomes encapsulating
LFGuard were prepared via thin-film hydration, freeze-thaw cycling, and membrane extrusion. The optimized
formulation displayed a mean diameter of 264 nm, PDI 0.419, and *3.22 mV zeta potential, with an encapsulation
efficiency of ~98%. Antigenic epitope and structural integrity was preserved as confirmed by immunoblot analysis.
The hyaluronic acid-trehalose microneedle system (with 1,000 um pyramidal array) was loaded with the liposomal
cargo in the needle tips. SEM analysis confirmed uniform needle morphology. The needles maintained the
mechanical robustness suitable for skin penetration. Immunogenicity of the dissolvable microneedle LFGuard
vaccine patch was determined in a Balb/c mouse model. Each mouse received three doses of the 15-20 ug of
LFGuard protein per patch at two weeks interval, and the titer of antigen-specific IgG antibodies were comparable to
the subcutaneous vaccination with the LFGuard vaccine. These findings suggest that the Lipo-dMN LFGuard
vaccine is a promising alternative to conventional vaccination, with major advantages including stability of the
vaccine antigen, easy transport and is minimally invasive.

Tu151. Decoding Single-cell Protein Interactomes of CAR T Cells with the Proximity Network Assay
Michael Férster and William Love
Pixelgen Technologies

Abstract Text: Proteins on the cell surface are key determinants of the cellular function in the adaptive immune
system. The Proximity Network Assay (PNA) is a sequencing-based platform that resolves protein organization at
single-cell resolution. Using DNA-barcoded antibodies and proximity-dependent ligation, PNA simultaneously
measures the abundance, clustering, and colocalization of 155 immune proteins, generating nanoscale surface
maps comprising ~50,000 molecular positions per cell without the use of optics. This spatially resolved readout
enables systematic analysis of the membrane proteome across thousands of cells. We demonstrate the utility of
PNA by identifying the proxiome of the CD19 CAR receptor at steady state and revealing dynamic proteomic
remodeling during tumor cell encounter, including key phenomena such as trogocytosis and cell-cell conjugate
formation that are key for CAR T cell function in vivo. By integrating spatial context with multiplex protein profiling at
scale, PNA provides a powerful platform for protein interactomics, biomarker discovery, and mechanistic insights for
cellular immunotherapies currently under clinical evaluation.
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Tu152. A Next Generation Inmune Cell Engineering Platform to Create Multifunctional Cells at Clinical Scale
Using a Silicon Membrane-Based Delivery System

Yi Zuo, Eleni Rogers, Zhihui Song, Sophia Hirsch, Darby Kreienberg, Karen Gonzalez, Ain Imchen, Andrew
Larocque, Jacquelyn Hanson, Alec Barclay and Armon Sharei

Portal Biotechnologies, San Carlos, CA

Abstract Text: Current delivery methods for immune cell engineering, such as viral vectors or electroporation, face
limitations in scalability, toxicity, and cargo versatility. To address this, we developed a novel intracellular delivery
platform utilizing mechanoporation via silicon membranes. This method causes minimal perturbation to normal gene
expression, is compatible across cell types, and has been used to introduce CRISPR RNPs, mRNA, circRNA, siRNA
and peptides to primary immune cells and stem cells, including naive and activated T cells, B cells, NK cells,
monocytes, iPSC and HSC. To demonstrate multiplexed engineering, we simultaneously delivered mRNA and
CRISPR-RNPs to naive T cells, achieving over 85% B2M deletion and GFP expression in live cells. We also show
that this method of delivery can enable delivery to cells in whole blood without prior separation, significantly
simplifying manufacturing. Using this approach, we achieved over 50% efficiency in generating multifunctional CD19
CAR and membrane-bound IL-2 double-positive T cells when boosted in whole blood, while maintaining over 90%
viability. Additionally, we demonstrated simultaneous expression of functional CD19 CAR and membrane-bound IL-2
through the delivery of two circular RNAs. At clinical scale, the platform has demonstrated delivery to more than 1
billion T cells per minute. Given its scalability and compatibility across diverse cell types and cargoes, this approach
can reduce manufacturing time and enable unique cell engineering enhancements for next-generation therapeutics.

Tu153. PD-1-- Hematopoietic Stem/Progenitor Cell Transfer Enhances Efficacy of Whole Brain Irradiation
and aPD-1 in a Murine Glioma Model

Sofia Stansbury, John Figg, Diana Feier, Dan Jin, Ghaidaa Ebrahim, Kaytora Long-James, Rachael Bessey and
Catherine Flores

University of Florida, Gainesville, FL

Abstract Text: Introduction Glioblastoma (GBM) is among the most lethal primary brain tumors, with consistently
poor survival outcomes. Although immune checkpoint inhibitors (ICIs) have transformed the treatment landscape for
many solid tumors, their efficacy in GBM has been largely underwhelming. To address this resistance, we developed
a combinatorial immunotherapeutic strategy that integrates CRISPR-engineered PD-1-deficient hematopoietic stem
and progenitor cells (HSPCs), whole-brain radiation therapy (WBRT), and aPD-1 checkpoint blockade in a
syngeneic murine glioma model that is completely unresponsive to ICls alone. This multi-modal approach
significantly prolonged survival in glioma-bearing mice compared to controls. Together, these findings support the
potential of multi-pronged immunotherapies to improve outcomes in glioma and identify PD-1 as a promising
therapeutic target. Methods C57BL/6 mice were orthotopically implanted with KR158B gliomas and subsequently
treated with a single 9 Gy dose WBRT. Bone marrow-derived lineage- HSPCs were isolated and subjected to
CRISPR-mediated PD-1 knockdown via electroporation, then co-administered with immune checkpoint inhibition
using aPD-1 at a dose of 10 mg/kg. Results Our data demonstrated a significant survival benefit with the
combinatorial therapy of PD-1+- HSPCs, WBRT, and aPD-1, with 50% of glioma-bearing mice surviving beyond 120
days. Immunophenotyping by flow cytometry revealed a reduction in myeloid-derived suppressor cells (MDSCs)
within the tumor environment, along with increased frequencies of functional CD8* effector, effector memory, and
central memory T cell populations. In addition, expression of the inhibitory receptor LAG-3 within the CD8*
population was reduced in mice receiving the combinatorial therapy compared with tumor-only controls. Notably,
analysis of thymic tissue revealed increased PD-1+* cells within CD8* T cell populations. In cervical lymph nodes, we
observed a reduction in central memory CD4+ T cells, accompanied by increased CD162* cells in CD4* populations
and a corresponding decrease in CD162* populations in CD8* T cells. Conclusion The use of CRISPR-engineered
PD-1-- HSPCs in combination with WBRT * aPD-1 appears to reprogram the immune system, enabling effective ICI
responses in otherwise treatment-resistant gliomas. Further studies are needed to elucidate the underlying
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mechanisms within the tumor microenvironment and peripheral lymphoid organs, particularly the observed
alterations in CD4+* and CD8* T cell subset distributions.

Tu154. Modeling Treg—-ediated Immune Regulation in Human Lymph Node Organoids
Romaniya Zayats, Karoliina Tuomela, Kevin Salim, Sonya Mangat, Majid Mojibian, Jana Gillies and Megan Levings
BC Children’s Hospital Research Institute, Vancouver, BC, Canada

Abstract Text: Human lymph nodes (LNs) are central sites of immune activation, regulation, and alloreactivity, yet
most mechanistic insight in these processes is derived from mouse models that incompletely recapitulate human
immunity. To establish a human-cell-based system to study LN immune responses we obtained mononuclear cells
from human spleen and LNs and established a collagen-based human LN organoid platform to recreate key
structural and functional LN features. We found that human LN-derived organoids formed consistently within
collagen matrices and maintained comparable T and B cell proportions without selective loss of major immune
subsets. To enable post-culture flow cytometric analysis, we tested various collagen digestion methods, revealing
that use of collagenase D enabled efficient cell recovery without loss of key lineage or activation markers. Flow
cytometric analysis demonstrated comparable T and B cell populations after one week of culture. Confocal
microscopy of intact organoids revealed spatially distributed T cells, B cells, and dendritic cells, suggesting the
preservation of cellular networks. To assess immune regulation, human regulatory T cells (Tregs) were labeled with
cell-tracker dyes and introduced into collagen-embedded organoids. Imaging demonstrated efficient Treg migration
and penetration throughout the 3D structure, indicating accessibility of regulatory cells to immune niches within
established organoids. Together, these results establish a human LN organoid system that can be used to study and
visualize the dynamics of immune regulation. This platform also provides a tractable, human-focused approach to
evaluate the function of engineered Treg therapies for a variety of disease contexts.

Tu178. Generation of CRISPR/Cas9-engineered Anti-IL13Ra2 PD-1-disrupted CAR-T Cells

Ivan Garcia-Loza', Roberto Martinez-Soler', Berta Casanovas-Alberti!, Alejandro Ramirez-Chacon’, Andrea
Aran', Sergi Betriu-Méndez', Ifiaki Ortiz de Landazuri?, Mireia Uribe?, Cristina Arnaldos-Pérez2, lvan Garcia-Loza',
Carles Serra-Pagés2, Manel Juan Otero?, Europa Azucena Gonzalez-Navarro? and Blanca Tocornal-Garnica'

Tinstitut d'Investigacions Biomédiques August Pi i Sunyer (IDIBAPS), 2Hospital Clinic de Barcelona

Abstract Text: Glioblastoma represents the most prevalent primary malignant brain tumour in adults and is
characterized by a poor prognosis and limited overall survival. A promising immunotherapeutic strategy is the use of
anti-IL13Ra2 CAR-T lymphocytes, an antigen overexpressed in high-grade gliomas. One such approach is the anti-
IL13Ra2 CAR ARI-0008 developed at the Hospital Clinic of Barcelona, currently at preclinical stage. However, one
maijor challenge in treating solid tumors is the ability of T Cells to infiltrate and persist within the immunosuppressive
tumor microenvironment. Various therapeutic approaches, such as immune checkpoint inhibitors, have been
explored. Blockade of Programmed Cell Death protein 1 (PD-1) in T Cells contributes to restoring their activity,
helping them to better confront these highly immunosuppressive environments and enhance tumor cell clearance.
PD-1 inhibitors have demonstrated improved anti-tumor immune responses in glioblastoma patients, leading to
increased survival. CRISPR/Cas9 genome editing technology allows precise transgene insertion and the
modification or disruption of key endogenous genes, such PD-1. This project aims to develop anti-IL13Ra2 PD-1-
disrupted CAR-T cell therapy using CRISPR/Cas9 technology. Primary T Cells were isolated from buffy coats and
stimulated. Two days later, cells were electroporated with CRISPR/Cas9 technology targeting the PDCD1 gene and
a DNA donor template encoding the anti-IL13Ra2 ARI-0008 CAR construct. The percentage of PDCD1 knockout
was assessed by sequencing analysis. CAR expression was assessed by flow cytometry on days 6 and 9 post-
electroporation. The cytotoxic activity of CRISPR/Cas9-generated CAR-T cells was compared to traditional lentiviral-
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transduced CAR-T cells against the IL13Ra2+ PD-L1* U251 cell line at different effector-to-target ratios. Cytotoxicity
was measured via bioluminescence at 24 and 48 hours. A high level of PDCD1 disruption was successfully achieved
in CRISPR/Cas9-engineered CAR-T cells. CAR expression remained stable between days 6 and 9 in
CRISPR/Cas9-generated CAR-T cells. At high effector-to-target ratios, there were no significant differences in
cytotoxicity between CRISPR/Cas9 and lentiviral-generated CAR-T cells. Preliminary results suggest that anti-
IL13Ra2 CRISPR/Cas9-generated CAR-T cells exhibit similar cytotoxic activity to lentiviral-generated cells,
indicating the potential of CRISPR/Cas9 for CAR-T cell engineering in glioblastoma therapy.

W144. Antibody-targeted Lipid Nanoparticles Enable B Cell-selective mRNA Therapeutic Delivery in vivo

Leonardo Cheng, Brandon Chang, Jin Liu, Manav Jain, Kailei Goodier, Maximilian Konig, Jordan Green and Hai-
Quan Mao

Johns Hopkins University, Baltimore, MD

Abstract Text: Autoimmune diseases affect over 15 million individuals in the US alone, representing around 8% of
the population, and the incidence is steadily rising. In situ therapeutic mMRNA delivery to B cells offers a lineage-
specific therapeutic opportunity to treat B cell-mediated conditions. In recent years, lipid nanoparticles (LNPs) have
emerged as leading FDA-approved nonviral carriers for mRNA delivery, providing a versatile platform. Here, we use
machine learning and rational surface engineering to optimize antibody-conjugated LNPs (bLNPs) for B cell-specific
transfection in vivo. In humanized models, bLNPs achieved ~25% mCherry* B cells in the liver, approximately 10-
fold higher than benchmark LNPs, whereas the bone marrow showed ~8% mCherry* expression, an 8-fold
enhancement, measured by flow cytometry. In the liver and bone marrow, B cells accounted for roughly 70% and
40%, respectively, of all mCherry* cells. Bispecific T cell engagers (BiTEs) are exceptionally potent
immunotherapeutics that can induce T cell-mediated killing of target B cells through simultaneous engagement of T
cell receptor complexes (e.g., via CD3) and B cell lineage antigens (e.g., CD19). We hypothesized that delivering
CD19xCD3 BiTE-encoding mRNA to B cells in situ would enable localized, transient, and selective B cell depletion.
We tested therapeutic activity in humanized mice treated with a single i.v. dose of 0.5 mg/kg mRNA-bLNPs 4 days
after engraftment with human T cells and leukemic B cells (NALM®6). Bioluminescence imaging revealed that bLNP-
treated mice exhibited marked B cell depletion with 70% reduction in signal within 16 h. Flow cytometry confirmed
robust therapeutic effect in tissues. In the liver, BITE-bLNPs mediated >75% cancerous B cell depletion, compared
to ~50% with benchmark BiTE-LNP and 0% with mCherry-bLNP controls. In bone marrow, BiTE-bLNPs mediated
>99% depletion of cancerous cells, demonstrating potent localized activity. We present an antibody-decorated bLNP
that enables robust and selective mRNA delivery to B cells in vivo after a single intravenous dose, supporting
efficient in situ expression of therapeutic proteins and demonstrating potent, localized immunotherapeutic activity
through transient B cell programming. Together, these findings establish antibody-targeted bLNPs as a modular,
nonviral strategy for B cell-specific mMRNA delivery and programmable immunotherapeutics.

W145. Engineering Stable and Lymphodepletion-resistant Regulatory T Cell Therapy for Inducing Immune
Tolerance in Transplantation and Autoimmunity

Sameena Nikhat', Nathan Suek?, Farshid Fathi2, Giorgia Zanetti2, Kiavash Garakani?, Feda Hamdan2, Remi
Creusot2, Megan Sykes? and Mohsen Khosravi-Maharlooei'

7Mayo Clinic, Phoenix, AZ, 2Columbia Center for Translational Immunology, Columbia University, NY
Abstract Text: Organ transplantation is the only treatment option for patients with irreversible organ failure.
Transplant recipients typically rely on expensive immunosuppressive drugs to prevent rejection, which pose serious

risks, including cancer and infections. Despite this, long-term graft survival is limited by chronic rejection. Therefore,
new therapeutic strategies that induce immune tolerance more precisely and safely remain a key goal to achieve.
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Regulatory T cells (Tregs) play a crucial role in maintaining immune homeostasis by inducing targeted suppression
of immune responses. Despite their promising potential, clinical implementation of Treg therapies is posed with two
major challenges: First, lymphodepleting conditioning regimens administered to transplant recipients can deplete
Tregs in addition to effector T cells (Teff), causing loss of tolerance to the graft. Second, inflammatory
microenvironments can destabilize Tregs and convert them into pro-inflammatory Teff, which could be detrimental
for the graft. Using CRISPR/Cas9 editing, we deleted CD2 (a co-stimulatory receptor) from Tregs to render them
resistant to siplizumab-mediated lymphodepletion. We found that CD2-KO Tregs retained suppressive functions
comparable to WT Tregs, both in vitro and in vivo. However, they exhibited enhanced oxidative phosphorylation but
decreased glycolysis, indicating a stable and ‘persistent’ type of metabolic profile. Additionally, CD2-KO Tregs show
improved mitochondrial fitness with lower production of reactive oxygen species, as well as decreased expression of
pro-inflammatory and senescence-associated genes compared to WT Tregs (as indicated by RNAseq). Upon
chimeric antigen receptor (CAR)-induced signaling, CD2-KO Tregs retained higher expression of Treg lineage and
stability markers (e.g., FOXP3 and HELIOS) but lower expression of exhaustion markers (e.g., PD-1 and yH2AX)
compared to WT Tregs. Additionally, CD2-KO Tregs showed lower levels of pro-inflammatory cytokines and
decreased lineage conversion when cultured under conditions promoting Th1/Th17 differentiation. We observed that
that the phenotype, functionality and metabolism of CD2-KO Tregs exhibited a trend resembling rapamycin-treated
Tregs, implicating a mechanism wherein the PI3K-AKT-mTOR axis is potentially downmodulated. Phosphoproteomic
analysis revealed decreased mTOR-mediated signaling as an underlying mechanism for the improved metabolic
phenotype and lineage stability of CD2-KO Tregs. Together, these findings have potential to advance clinical
implementation of Treg-based therapies in organ transplantation as well as autoimmune disorders.

W146. Dual Targeting of Lymphocyte Gut-homing and T Cell Activation: VBS123, a Novel 047 X TL1A
Bispecific Antibody for IBD

WEI WANG, Lingyu Guan, Longfei Tang, Yingchun Wang, Zhen Qian, Liping Chen, Man Xu, Yangyang kong and
Jing Li

VelaVigo (Shanghai) Limited, SHANGHAI, Shanghai, China (People's Republic)

Abstract Text: To address the efficacy ceiling in Inflammatory Bowel Disease (IBD) therapy - particularly in patients
with activated fibroblast signatures who are non-responsive to vedolizumab (anti-a437; approved in 2014) - we
developed VBS123, a bispecific antibody targeting both a4p7 and TL1A. VBS123 is designed to synergistically block
lymphocyte gut-homing while inhibiting pathogenic T Cell activation and intestinal fibrosis, thereby remodeling the
inflammatory microenvironment more effectively than monotherapy or combination approaches. The molecule was
engineered using proprietary sequences and technology. VBS123 molecule acted as a potent dual blocker. In an
IFN-y release assay using human PBMCs stimulated with TL1A and other cytokines to model gut inflammation, it
synergistically suppressed CD4+ T Cell activation, outperforming both parental controls and their combination. In
cell-based assay, it promoted the a4f37- mediated internalization and degradation of both soluble TL1A and the a437
receptor itself, generating a ‘sink effect’ to further clear circulating cytokines. In vivo, VBS123 demonstrated superior
therapeutic efficacy over the benchmark mAb combination of vedolizumab and afimkibart (anti-TL1A; Phase 3) in
both TNBS-induced (Crohn’s Disease-like) and DSS-induced (Ulcerative Colitis-like) acute murine colitis models.
Across both models, VBS123 treatment significantly ameliorated the Disease Activity Index (DAI), mitigated body
weight loss, and improved colon index; these clinical benefits were further corroborated by superior histological
outcomes. By concurrently preventing immune infiltration and suppressing local T Cell activation, VBS123 delivers
coordinated microenvironment remodeling and shows best-in-class potential in preclinical IBD models. Currently,
GLP-compliant toxicology studies and CMC development for subcutaneous administration are underway. These
data support its further clinical development, with a U.S. IND submission planned for late 2026.
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W147. Unveiling Off-target Co-stimulation-dependent Activities of CD19-CAR T Cells

Rebecca Cecchin, Laura Ermellino, Ana Alcaraz-Serna, Samuel Jones, Oscar Alfageme-Abello, Raphael Porret,
Melita Irving, Renaud Du Pasquier, Craig Fenwick and Yannick Muller

Lausanne University Hospital and University of Lausanne, Lausanne, Switzerland

Abstract Text: Introduction CD19 chimeric antigen receptor (CAR) T cell therapy represents a paradigm shift in the
treatment of oncological and autoimmune diseases. Despite its clinical success, CAR T cell therapy can be
associated with significant toxicities highlighting the need to better understand their mechanism and find strategies to
mitigate them. Herein, we evaluate the impact of interactions between CD28 and B7 family molecules (CD80 and
CD86) on CD19-independent CAR-T cell activities, and the role of the CYS-T motif present in the CD28
transmembrane domain (TMD) in mediating the formation of CAR-CD28 heterodimers. Methods We generated
second-generation lentiviral constructs encoding anti-CD19 CARs with selective mutations in the CYS-T motif (M4
construct), using either a 4-1BBC or CD28( intracellular domain (ICD). Various CD19-deficient or CD19-negative
target cell lines were engineered to express CD80, CD86, or both. We then performed activation, cytotoxicity, in vitro
proliferation, and in vivo migration assays. Results Expression of the wild-type (WT) CAR, but not the M4-based
CAR, was associated with a significant decrease in the detection of cell surface CD28, suggesting
heterodimerization with the CAR. CD80, but not CD86, triggers the activation of the NFAT, NF-kB and AP-1
pathways in WT-TMD CD19 CAR, independently of the ICD. In primary T cells, contact with CD80 expressing cells
induced significant CD25 and CD71 upregulation, T cell proliferation, and cytotoxic activity, independently of CAR
binding to CD19. These results are consistent with the capacities of CD19 CAR T cells to uptake CD80 molecules
through a trogocytosis-like mechanism. Importantly, CD28 knockout abrogated B7-induced off-target activation.
Strikingly, WT-TMD CAR T cells, but not M4 variants trafficked to CD80-expressing tumors in vivo. Finally, co-
administration of CTLA4-Ig prevented off-target activation, proliferation and in vivo migration. Conclusions
Collectively, these findings indicate that WT-TMD-containing CARs are susceptible to antigen-independent activation
through CD80 interactions. Further experiments are ongoing to evaluate the relevance of these finding in the context
of primary dendritic cells and stem cell-derived microglial cells. The modulation of TMD structure and the use of
CTLA4-Ig represent promising strategies to enhance CAR-T cell specificity and safety, particularly in the context of
autoimmune diseases.

W148. Automated Antibody Cocktailing and C-FREE™ Workflow for Inmuno-engineering Applications
Leroy Versteeg, Amira Amiruddin, Chyan Ying Ke and Sashigala Ponnalagu
Curiox Biosystems, Woburn, MA

Abstract Text: Engineered immune-cell therapies such as CAR-T and NK-based products rely on high-parameter
flow cytometry to assess phenotype, activation state, and product quality. However, antibody cocktailing and
sample-preparation workflows remain highly manual and difficult to standardize, contributing to variability in
immunophenotyping results across operators and study days. Automation of these preparative steps offers a
practical path toward more consistent execution of complex immuno-engineering assays. The Pluto workstation
provides a Ul-driven, SOP-based framework that automates antibody cocktailing and integrates seamlessly with C-
FREE™, an end-to-end sample-preparation workflow that standardizes staining, mixing, and washing steps. Using
spreadsheet-like configuration tables, users define reagent mapping, mixing logic, and volume scaling without
requiring any scripting or coding expertise. This lowers the barrier for implementing multi-marker workflows and
enables reproducible preparation of cocktails relevant to engineered T- and NK-cell characterization. Automated
workflows also support large-volume cocktail generation and record all executed actions through an integrated audit
trail to facilitate traceability and version control. We characterized the operational reproducibility of automated
cocktail preparation and C-FREE sample handling through replicate preparations, stability evaluations, and workflow
scalability assessments. Across 10- to 24-marker panels, automated cocktailing eliminated all hands-on cocktail
preparation while maintaining S| performance with CV% comparable to manual preparations, minimizing operator-
driven variability and reducing opportunities for mixing errors. Collectively, these data indicate that a unified
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automation-based workflow can support consistent immunophenotyping of engineered immune cells while lowering
manual burden and providing a scalable foundation for harmonized execution in research and development
environments. This work highlights the role of workflow automation in enabling reliable, high-parameter flow
cytometry for immuno-engineering applications without relying on multi-week manual panel preparation cycles.

W149. Validation of High Throughput Microneutralization Assay for anti-AAV2 Neutralizing Antibodies
(NADbs) in Clinical Trials in Support of Gene Therapy

Andrea Maul-Pavicic, Sylwia Chelstowska, Miriam Frangini, Anton Gorbachev and Magdalena Tary-Lehmann
Cellular Technology Limited, Shaker Heights, OH

Abstract Text: Background Humoral immunity against the adeno-associated (AAV) develops throughout life and
levels varies by age, geographic location, race and serotype. AAV vectors have become common for delivering
therapeutic articles, e.g. in gene therapy. The presence of pre-existing NAbs inhibits the binding of therapeutic viral
vectors to the cells resulting in the failure of therapeutic gene delivery. Titers of pre-existing anti-AAV antibodies
(NADbs) can be exclusion criterion in AAV-based treatments. One important factor that may influence the sensitivity of
the assay readout is the type of the in vitro measurement method used to quantify the NAbs. Objective Commonly
used NAbs assay is a luciferase-based assay. The latter measures the transfected cells lysed in a liquid solution,
which is then evaluated by an additional substrate using an ELISA readout system. Hence this system is not
measuring the individual transfected cells directly. In our anti-AAV2 NAb assay the GFP expressing cells are
counted directly, without any additional steps. Design/Methods The Green Fluorescent Protein (GFP)-carrying AAV2
vector (Reporter Virus Particles- RVP) was used. The vector was incubated with the positive/negative sample
controls and with the serially diluted test sample. These mixtures were added to the target cells for an additional
incubation period and GFP expressing cells were counted thereafter. A sample was considered positive for NAbs
with a reduction of vector transduction greater or equal to 50%. Results We tested 78 samples using different
sample types CSF, Serum, Plasma. Established positive, negative samples and NAb titers. We showed specificity of
the assay and validated the anti-AAV2 neutralizing antibodies (NAbs) using antigen specific positive and negative
samples. Conclusions The validated CTL anti-AAV2 NAb assay provides a direct readout for fluorescent cells
transduced with AAV2 GFP RVP in a high throughput assay format. This approach is simpler, less variable, offers
high throughput and is a highly sensitive assay detecting neutralizing anti-AAV2 antibody. In conclusion, we
developed a highly reliable and sensitive anti-AAV2 NAb assay with direct enumeration of fluorescent AAV2-GFP
transduced cells, which allows sensitive, high throughput evaluation in preclinical as well as clinical trials.

W150. Functional Characterization of CD19 CAR T Cells for the Treatment of Systemic Lupus Erythematosus
Grace Bernard', Jean Wang', Tatiana Lau2, Maria TokuyamaZ and Laura Evgin'

BC Cancer Research Institute, Vancouver, BC, Canada, 2University of British Columbia

Abstract Text: Chimeric antigen receptor (CAR) T cells have rapidly become one of the most promising
immunotherapeutic approaches for the treatment of relapsed or refractory hematological malignancies such as
multiple myeloma, B cell acute lymphoblastic leukemia, and B cell lymphoma. The remarkable success of CD19 and
BCMA-specific CAR T cell in oncology has prompted the exploration of their therapeutic potential against
autoimmune diseases driven by autoreactive B cell lineages. Systemic lupus erythematosus (SLE) is a chronic B
cell-related autoimmune disease characterized by the production of autoantibodies, innate and adaptive immune
system dysregulation, and progressive organ damage. Recently, early phase CD19 CAR T cell clinical trials have
enabled the treatment of a small number of patients with SLE and have resulted in B cell depletion and serological
remission. However, given that SLE can lead to T cell dysregulation, mitochondrial dysfunction, and altered
metabolic programming, understanding its effect on CAR T cell therapy is essential for effective treatment. Patients
with SLE experience chronic exposure to inflammatory molecules, such as type | interferon and immunomodulatory
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drugs, that result in altered T cell metabolism, function, and phenotype compared to healthy donors. To investigate
the impact of SLE-associated T cell abnormalities on CAR T cell therapy, we plan to use both human samples and
mouse models. We aim to generate CAR T cells from SLE, non-Hodgkin lymphoma, and healthy donors and assess
T cell phenotype, functionality, and susceptibility to exhaustion. Moreover, we will also explore the relationship
between disease severity and CAR T cell efficacy in murine models of SLE by generating CAR T cells at different
points of disease progression, from early inflammatory stages to established disease. Ultimately, this project will
guide the development of optimized, next-generation cell-based therapies for the treatment of SLE and other
autoimmune diseases.

W151. Single-cell Fate Trajectories of Engineered CD4LVFOXP3 Treg Cells from Clinical-grade Production to
Post-treatment in Patients with IPEX Syndrome

Bing Wang, Simon Borna, Jason Nideffer, Akshaya Ramachandran, Hope Lancero, Prachi Wani, Yu-Hsuan Kuo,
Rajni Agarwal, Shweta Namjoshi, Maria Grazia Roncarolo, Jessie Alexander and Rosa Bacchetta

Stanford University, Stanford, CA

Abstract Text: FOXP3* regulatory T cells (Tregs) are central to immune tolerance, yet the development of effective
Treg-based cellular therapies has been limited by an incomplete understanding of how expanded or engineered
Tregs are generated and function in vivo, particularly in the treated patients. This challenge is compounded by the
lack of traceable cell products that enable longitudinal analysis during manufacturing and after infusion. Here, we
combined flow cytometry and single-cell multi-omics to track a lentiviral-engineered, traceable CD4* T cell product
expressing FOXP3 and a truncated nerve growth factor receptor ({INGFR) marker (CD4LVFOXP3) from manufacture
through six months after infusion in eight patients with immune dysregulation, polyendocrinopathy, enteropathy, X-
linked (IPEX) syndrome (NCT NCT05241444). At the end of manufacturing, CD4LVFOXP3 product preserved
parental cellular heterogeneity and T cell receptor (TCR) repertoire diversity, while acquiring stable Treg-associated
transcriptional programs, anergic features, cytokine restriction, and suppressive capacity in vitro. CD4LVFOXP3
products are enriched for a naive-derived cell population with features of T stem cell memory, driven by ectopic
FOXP3 expression rather than culture conditions. Post infusion, CD4LVFOXP3 cells maintained high and stable
FOXP3-Iv transgene expression independent of TCR signaling. Non-activated Tscm CD4LVFOXP3 cells likely
returned toward a naive state and expressed high levels of lymphoid homing genes, whereas expanded
CD4LVFOXP3 cells displayed clonal specificity, stable effector Treg phenotypes and tissue- or inflammation-
associated homing programs, suggesting they are capable of migrating to inflamed tissues. Together, these findings
define key principles of engineered human Tregs and establish CD4LVFOXP3 cells as a mechanistically informed
platform for Treg-based immunotherapy.

W152. In vitro T- and B-cell Inmunogenicity Profiling of Biologics Using a High Throughput Screening
Platform and 3D Secondary Lymphoid Organoid Cultures

Louise Brackenbury, Samuel Chuang, Tetiana Herheliuk, Henry Leonard, Olivier Reelfs, Dan Rocca, Lauren
Schewitz-Bowers and Edi Tanase

Charles River Laboratories (Discovery), Portishead, Bristol, England, United Kingdom

Abstract Text: Many biotherapeutics have the potential to be recognized as foreign by the human immune system,
leading to the development of anti-drug antibodies (ADAs). This undesirable immunogenicity can limit clinical
success by modifying the drug’s pharmacokinetic (PK) profile and, in some cases, cause adverse health effects.
ADA generation is typically initiated when a biotherapeutic contains immunogenic epitopes capable of activating
CD4 T cells, which in turn stimulate B cells, promoting their differentiation into plasma cells that secrete drug-specific
antibodies. To address this challenge, we highlight two in vitro platforms designed to assess the immunogenicity risk
of biotherapeutics. The first model addresses the initial immunogenicity by priming T cells through culturing primary
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human peripheral blood mononuclear cells (PBMCs) with a test compound and quantifying the CD4 T cell response.
This system enables comparative benchmarking against reference biotherapeutics with clinically established ADA
profiles. Here, we present data using a panel of antibodies with known clinical immunogenicity data against a broad
range of donors and HLA-haplotypes. The second approach employs a human tonsil-derived organoid platform to
assess immunogenicity risk of biotherapeutics, with a particular emphasis on antibody therapeutics. This system
captures key features of human B cell biology, including affinity maturation, somatic hypermutation, and antibody
secretion, within a physiologically relevant tissue microenvironment. By preserving diverse B cell repertoires
alongside supporting immune cell populations, the platform enables evaluation of biologic-driven humoral responses
that complement T cell-centric risk assessment. Similarly, the platform supports benchmarking using therapeutic
antibodies associated with varying degrees of clinical ADA incidence, enabling comparative ranking of candidate
molecules based on relative immunogenicity risk. When integrated with upstream T cell priming assays, the tonsil
organoid platform provides a scalable, non-animal, human-relevant framework to inform candidate selection,
molecular design, and early immunogenicity de-risking in biologics development. These human cell-based assays
facilitate translationally relevant immunogenicity assessment across a broad range of human HLA haplotypes,
aligning with the New Approach Methodologies (NAMs) now favored by regulatory agencies like the FDA. Overall,
assessing immunogenicity risk early in drug development can mitigate downstream risks and enhance clinical
success.

W153. An Integrated Platform for the Identification of Neoantigen-specific TCRs Enabling Transgenic TCR-T
Cell Therapy in Chronic Lymphocytic Leukemia

Andrea Aran', Roberto Martinez, Alejandro Ramirez-Chacén’, Berta Casanovas-Alberti’, Blanca Tocornal', lvan
Garcia-Loza', E. Azucena Gonzalez-Navarro? and Manel Juan?

TFundacié de Recerca Clinic Barcelona, Barcelona, Catalonia, Spain, 2Hospita/ Clinic de Barcelona

Abstract Text: Chronic lymphocytic leukemia (CLL) is the most common leukemia in adults, with a high incidence in
elderly populations. The adoptive transfer of autologous T cells genetically modified to express tumor-specific T cell
receptors (TCRs) represents a promising personalized immunotherapy. However, its clinical implementation is
limited by the time-consuming identification of neoantigens and their corresponding tumor-specific TCRs. This study
aims to develop and optimize an integrated platform for the rapid identification of neoantigen-specific TCRs and their
generation as transgenic TCRs (tTCRs) for personalized CLL therapy. Tumor mutations from CLL patients were
analyzed to predict class I- and class lI-restricted neoantigens using pVacbind, a biocinformatic tool that integrates
multiple HLA-binding prediction algorithms. TCR repertoires from CLL patients at different timepoints were analyzed
and compared with the predicted neoantigen-HLA complexes. Candidate TCRs were selected using an in silico
approach that integrates multiple bioinformatic tools to predict TCR specificity and to compare candidate receptors
with neoantigen-derived epitopes identified at the corresponding disease time point for each patient. In parallel, an in
vitro strategy was implemented consisting of a 14-day peptide stimulation protocol optimized using T cells from
healthy donors and validated with patient-derived T cells. CD154 and CD137 were used as activation markers for
CD4+ and CD8* T cells, respectively. Finally, we are developing a fully in-house platform to enable the selection,
cloning, and expression of candidate TCRs in T cells through lentiviral transduction, using vectors generated with the
BioXP system. Through this integrated bioinformatic and experimental pipeline, several candidate neoantigen-
specific TCRs were successfully identified, representing promising targets for further functional validation. Overall,
this study highlights the value of combining computational prediction tools with experimental validation to streamline
TCR candidate selection, a major bottleneck in personalized T cell therapies. The optimized platform described here
may enhance the feasibility of personalized immunotherapy for CLL and has potential applicability to other
oncological diseases. This project (PMPTA23/00027) is funded by the Instituto de Salud Carlos Il within the
framework of the Plan de Recuperacion, Transformacion y Resiliencia, with support from the European Regional
Development Fund.
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Immunogenetics

Th163. Engineering Heterozygous Variants to Decode Variable Penetrance in Inmune Disorders at Single
Cell Resolution

Zachary Walsh, Chris Frangieh, Shudipto Wahed, Neeha Kothapalli, Clarissa Heck, Luke Cai, Parin Shah, Synaida
Maiche, Jared Pollard, Akul Naik, Johannes Melms, Lei Haley Huang, Eugene Rudensky, Dusan Bogunovic, Joshua
Milner and Benjamin Izar

Columbia University, New York, NY

Abstract Text: Introduction: Heterozygous single-nucleotide variants cause many inborn errors of immunity (IEl) and
account for a major source of diagnostic uncertainty and variable penetrance, yet most functional genomics tools
generate homozygous edits, limiting insight into dominant negative (DN) and dosage-dependent variant effects. Cell-
to-cell and patient-to-patient variability in expression of the mutant versus wild-type allele has emerged as a driver of
genotype-phenotype discordance and variable disease penetrance but has been nearly impossible to interrogate
experimentally. To overcome this, we built a scalable platform to engineer heterozygous variants in primary immune
cells and directly link allelic expression bias to phenotype. Methods: We harnessed a scalable CRISPR-based
editing platform, helicase-assisted continuous editing (HACE), in primary human T cells to engineer heterozygous
variants across CARD11, a key regulator of immune signaling, in which heterozygous variants cause diverse IEI with
variable penetrance. In parallel, we developed single-cell Allele-Integrated Multi-omics sequencing (sc-AlMseq),
which integrates transcriptomics, surface proteomics, and direct quantification of mutant and wild-type allele
expression within the same single cells. Results: HACE screens robustly recovered known pathogenic DN variants
in CARD11 and uncovered a broad landscape of novel DN and haploinsufficient variants that were impossible to
distinguish in homozygous perturbation models. sc-AlMseq of HACE-edited T cells uncovered marked cell-to-cell
variability in CARD11 allelic expression bias, which directly dictated T cell activation state, signaling profile, and
phenotype. We also performed sc-AlMseq on PBMCs from multiple patients with DN CARD11 mutations, which
revealed that CARD11 allelic expression bias is highly variable and strongly cell-type dependent, providing a direct
mechanism to explain the variable penetrance seen in patients with identical CARD11 genotypes. Conclusion: This
work establishes a uniquely scalable strategy to model heterozygous genetic disorders in primary and patient-
derived immune cells and dissect their variable penetrance. By directly coupling heterozygous variant engineering,
quantification of allelic expression bias, and deep phenotyping at single-cell resolution, our approach enables
unprecedented functional interpretation of heterozygous variants and lays the foundation for improved diagnosis, risk
stratification, and therapeutic decision making in IEl and beyond.

Tu155. Biological Mechanism and Treatment of Spondyloenchondrodysplasia (SPENCD)
Mattison Stojcic, Pariya Yousefi, Makenzie Manning, Jessica Halparin, Catherine Biggs and Stuart Turvey
BC Children’s Hospital Research Institute, Vancouver, BC, Canada

Abstract Text: Spondyloenchondrodysplasia (SPENCD) is a unique inborn error of immunity, causing immune,
skeletal, and neurological dysfunction. SPENCD is caused by damaging variants in the gene ACP5, which encodes
tartaric-acid-resistant acid phosphatase (TRAP). TRAP has dual roles as a phosphatase and a generator of reactive
oxygen species (ROS). We hypothesize that damaging ACP5 variants impair both functions. A new SPENCD case
presented at age 2 years with autoimmune hemolytic anemia, splenomegaly, short stature, developmental delay,
intracranial calcification, and skeletal dysplasia. Compound heterozygous ACP5 variants were identified on next-
generation sequencing (NM_001611.5: c. 550C>T, p.(Q184%) and c. 740T>G, p.(L247R)). Site-directed mutagenesis
was used to generate ACP5-variant-expressing constructs for patient and known SPENCD variants. TRAP
production (immunoblotting) and phosphatase activity (p-nitrophenyl phosphate assay) were assessed in transfected
HEK293 cells. Flow cytometry with ROS staining (H2DCF) was performed on PBMCs and THP-1 cells treated with
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TRAP Inhibitor (AubipyOMe). p.(Q184*) produced truncated protein; however, p.(L247R) expression was normal.
Phosphatase activity was impaired for all SPENCD variants. ROS production was impaired in AubipyOMe-treated
cells. We present a new SPENCD case, demonstrating the dual roles of TRAP, and providing the evidence to
reclassify p.(L247R) as damaging. Baricitinib, a JAK inhibitor, may be an effective treatment targeting immune
overactivity. Our work-in-progress harnesses multi-omics (RNA sequencing and mass spectrometry), flow cytometry
(SIGLEC1 inflammatory biomarker), and type | IFN score to assess baseline and post-baricitinib treatment.

Tu156. Investigating Potential Therapeutic Targets in the Pathway Underlying Pathogenic Association
Between PRKG1 Variants and Type | IFN Production in SLE

Andrra Nimoni', Timothy Niewold', Christele Felix!, Ruth Fernandez Ruiz2 and Yeji Lee'

"Hospital for Special Surgery, New York, NY, 2EMD Serono

Abstract Text: Interferon (IFN) a is a key pathogenic factor in SLE. The PRKG1 rs7897633 variant has been
associated with elevated IFNa levels in SLE patients of European ancestry, although the underlying mechanism is
unclear. PRKG1 encodes cGMP-dependent protein kinase | (PKGI), an inhibitor of RhoA and Rho-associated
kinases (ROCKs). The RhoA/ROCK pathway regulates cytoskeletal reconstruction, which influences cell clustering
and T cell development and function. While ROCK inhibitors reduce IFNa production, they also non-selectively
suppress T cells. Therefore, we investigated PKGI as a potential therapeutic target in SLE patients carrying the
rs7897633 variant. PBMCs from SLE patients and healthy controls were isolated by Ficoll-Paque density
centrifugation and pre-treated with a PKGI agonist (PKGla; 8-pCPT-cGMP), a pan-ROCK inhibitor (ROCKi), Y27632,
or a selective ROCK Il inhibitor (ROCK2i), KD025, for 1 hour. Cells were then stimulated with media, R848, or ODN
2216 for 16-18 hours. For plasmacytoid dendritic cell (pDC) analysis, Brefeldin-A was added. pDCs were stained for
intracellular IFNa and analyzed by flow cytometry. For regulatory T cell (Treg) and T helper (Th)17 analyses, PBMCs
were stimulated with plate-bound anti-CD3 or anti-CD3 plus anti-CD28 in the presence of PKGla, ROCKi, or
ROCK2i. On day 7, cells were stained for surface and intracellular markers. Gene expression of PRKG1, ROCK(1,
ROCK2, and RhoA in healthy controls was assessed by RT-qPCR. Treg expansion in both healthy controls and SLE
patients was unaffected by PKGI but significantly reduced by ROCKi and ROCK2i (p< 0.05). Th17 cell numbers
were also unaffected by PKGI stimulation. In SLE patients, PKGla did not significantly alter the number of IFNa-
producing pDCs compared to untreated cells. In contrast, ROCKi markedly reduced IFNa-producing pDCs, while
ROCK2i produced a significant but lesser reduction (p< 0.05). Preliminary gene expression data showed a trend
toward lower PRKG1 and higher ROCK1, ROCK2, and RhoA expression in homozygous AA compared to CC
genotypes, although statistical significance is not reached. Overall, PKGI stimulation does not affect T cell expansion
or IFNa-producing pDC numbers, despite an association with higher IFNa signaling. These findings suggest that the
PRKG1 variant may influence SLE pathogenesis through alternative mechanisms, such as cytoskeleton-driven
clustering of IFNa-producing cells.

Tu157. Adult-onset Severe Hypogammaglobulinemia with Profound B-cell Lymphopenia and Marked
CD21%,w B-cell Expansion Presenting with Recurrent Infections and Chronic Diarrhea

METIN KEREN
Sureyyasa Chest Hospital, Istanbul, Turkey

Abstract Text: Background: Common variable immunodeficiency (CVID) is the most frequent symptomatic primary
antibody deficiency in adults and is characterized by hypogammaglobulinemia, impaired specific antibody
responses, and increased risk of non-infectious complications. Expansion of CD21%y B cells has been associated
with immune dysregulation phenotypes. Case: A 46-year-old woman was evaluated for recurrent infections and
chronic diarrhea. Serum immunoglobulins were profoundly reduced: IgA undetectable (< 0.1 g/L), 19G 3.22 g/L, and
IgM < 0.2 g/L (units as reported). Absolute lymphocyte count was 1.2x10"9/L. Flow cytometry demonstrated marked
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B-cell lymphopenia with relative T Cell predominance: CD3** 89.6% (=1075/uL), CD4* 61.8% (=741/uL), CD8"
26.6% (=320/pL), CD19" 3.36% (=40/uL), and CD20" 3.45% (=41/uL). B-cell subset analysis revealed low class-
switched memory B cells (IgD*-CD27*+ 4.59%) and striking expansion of CD21%,,CD38"cw B cells (46.28%). T Cell
maturation profiling showed reduced naive CD4*+ cells and low recent thymic emigrants (RTE 6.83%). Double-
negative T cells (TCRap"*CD4*-CD8"-) were borderline increased (2.7%). A next-generation sequencing panel for
immune dysregulation/eczema identified no pathogenic/likely pathogenic variants; a heterozygous IRF8 p.lle15Met
variant of uncertain significance was reported. Conclusion: The combination of severe panhypogammaglobulinemia,
profound B-cell lymphopenia, reduced switched memory B cells, and marked CD21%w expansion is highly
compatible with a CVID-like adult-onset antibody deficiency with potential immune dysregulation. The case
underscores the value of extended B-cell phenotyping in adults with recurrent infections and chronic diarrhea and
supports early comprehensive evaluation to exclude secondary causes and guide immunoglobulin replacement
therapy.

W154. Beyond the Germline: Mapping Somatic Causes of Rare Inflammatory Disease in Adults
Ashley Richardson, Samira Asgari, Danielle Hoffman and Michael Murray
Institute for Genomic Health, Icahn School of Medicine at Mount Sinai, New York, NY

Abstract Text: Background: Inborn errors of immunity (IEIs) are monogenic disorders of immunity. IEls are
generally considered inherited, however, somatic mutations acquired later in life can also lead to IEl-like disorders,
or “phenocopies”. Their true prevalence remains unclear. We aimed to estimate the prevalence of phenocopies of
IEls in an adult population. Methods: We analyzed somatic mutations from whole-exome sequences from 59,000
Mount Sinai Million Biobank participants using Mutect2. After validation of pipeline performance, we evaluated
genotype-phenotype relationships for 21 |EI genes with known somatic disease associations by linking variant data
to electronic health records (EHRs). Results: We identified 139 protein-altering somatic mutations across 21 genes.
After manual review of EHRs, 30 variants were classified as putative pathogenic based on the presence of
associated phenotypes. Chart review was blinded to previous pathogenicity reports, yet 10 (33%) of these variants
were previously reported as pathogenic. These 10 variants have a mean variant allele fraction (VAF) of 15.1% and a
high deleteriousness score (mean CADD 26.5). Notably, the remaining 20 pathogenic variants are novel, yet exhibit
similar characteristics including a VAF of 15.6% and high predicted deleteriousness (mean CADD 22). Laboratory
records corroborated the inflammatory phenotype, showing elevated erythrocyte sedimentation rate in 14 of 20
(70%) and C-reactive protein in 6 of 20 (30%) individuals harboring novel variants. Conclusions: We identified known
and novel putative pathogenic somatic mutations underlying phenocopies of IEls. Our work suggests these disorders
occur more frequently than believed. Ongoing work includes patient recall for confirmatory genetic testing and
clinical evaluation.

W155. Systemic Assessment of Obesity as a Causal Risk Factor for Inmune and Inflammatory Diseases

Samuel Lessard, Maria Plataki, Dieter Schmoll, Luoman Chen, Adrien Guerard, Michael Chao, Mahasweta
Bhattacharya, Tejaswi lyyanki, Mahesh Raundhal, Dongyu Liu, Angela Hadjipanayis, Franck Rapaport, Emanuele
de Rinaldis, Maria Wiekowski, Hamid Mattoo, Shameer Khader, Nadine Biesemann and Clement Chatelain

Sanofi, Cambridge, MA

Abstract Text: Obesity represents a growing global health concern, with emerging evidence suggesting links to
immune and inflammatory (1&I) diseases beyond its established metabolic consequences. However, the
directionality and potential causal nature of these relationships remain unclear. To identify novel mechanisms driving
the obesity-1&I axis, we investigated the relationship between obesity and 3,410 disease endpoints using longitudinal
data from FinnGen, a biobank project linking genetic and health information across 500K individuals. Cox
proportional hazard models identified 316 associations between obesity and disease endpoints, with obesity
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increasing risk in 96% of cases. Beyond expected associations with diabetes (HR=3.8, P< 1x107%°°) and
cardiometabolic conditions like hypertensive heart disease (HR=4.0, P=6x10"23®), obesity strongly correlated with
1&I diseases including hidradenitis suppurativa (HR=4.9, P=2x10""°), psoriasis (HR=4.3, P=2x10"'¢), and asthma
(HR=1.8, P=2x10"*). To establish causality, we tested associations between genetically predicted BMI, derived
from independent polygenic score weights, and disease outcomes. This approach revealed 820 significant
endpoints, including hidradenitis suppurativa (OR per 1SD=1.34, P=2x10727), early-onset COPD (OR=1.17,
P=4x107°%), and psoriasis vulgaris (OR=1.16, P=2x108). Among 165 I&I-related endpoints, 69 showed positive
associations, predominantly in rheumatologic, respiratory, and skin disorders. We then assessed reverse
associations, that is 1&I diseases increasing risk of obesity, by testing the associations between 1&I disease
polygenic scores and obesity risk. These relationships were absent or weak, with asthma showing the strongest
effect (OR=1.06, P=2x10722). Our findings support obesity as a potential causal risk factor for I& diseases, but not
vice versa. Notably, hidradenitis suppurativa showed the strongest associations with obesity, comparable to diabetes
and cardiometabolic diseases.

W156. The Broad Clinical Spectrum of IRF4 p.T95R Combined Immunodeficiency

Mattison Stojcic', Makenzie Manning!, Catherine Biggs', Yuridia Salazar Galvez2, Miguel Galicchio®, Manfred
Honig#, Sven Kracker®, Ruben Martinez-Barricarte®, Despina Moshous?, Vignesh Pandiarajan8, Sergio
Rosenzweig®, Jacob Rozmus', Klaus Schwarz*, Aidé Tamara Staines-Boone 0, Felipe Suarez'? and Stuart Turvey’

BC Children's Hospital Research Institute, Vancouver, BC, Canada, 2Clinical Immunology Service, Hospital de
Especialidades, *Hospital de Nifios VJ Vilela, *University Medical Center Ulm, ®Université Paris Cité, Paris, France,
6Vanderbilt Genetics Institute, Vanderbilt University Medical Center, ’Necker-Enfants Malades University Hospital,
8Post Graduate Institute of Medical Education and Research, *National Institutes of Health (NIH), "°Hospital de
Especialidades Unidad Médica de Alta Especialidad (UMAE), "2Necker - Enfants Malades Hospital

Abstract Text: Damaging interferon regulatory factor (IRF) variants cause a unique subset of inborn errors of
immunity (IEls), termed inborn errors of IRFs. Phenotypes vary from combined immunodeficiency to craniofacial
anomalies, with IRF4 deficiencies causing immune impairment. Of IRF4-associated disorders, the IRF4 p.T95R has
the most severe phenotype. We expand the clinical profile of nine patients, with a focus on hematopoietic stem cell
transplant (HSCT) outcomes. Key clinical features for all nine IRF4 p.T95R patients, including two new patients,
were extracted from clinical records, publications, and clinician follow-up. At reporting, 7/9 patients are living, aged
6.5 to 31 years. All have combined immunodeficiency with impaired B-cell development and impaired antibody
production. Each presented with opportunistic infections in their first year of life, including Pneumocystis jirovecii
(8/9), cytomegalovirus (3/9), onychomycosis (3/9), and atypical mycobacteria (2/9). Gastrointestinal manifestations
were present in 5/9 patients. All were managed with immunoglobulin replacement therapy and antimicrobial
prophylaxis. 4/9 patients were treated with HSCT. 2/4 died from infectious complications (pretransplant CMV and
cryptosporidium), 1/4 lost their graft, and 1/4 had a positive outcome with protection from infections and resolution of
enteropathy. 2/9 patients survived until adulthood without HSCT. Outcomes varied across IRF4 p.T95R patients.
While all had profound combined immunodeficiency, two reached adulthood without HSCT, and four required HSCT
in childhood. The mixed HSCT outcomes in our cohort underscore the importance of early intervention, before
infection. Compared to other IRF4-associated IEls, IRF4 p.T95R patients have a uniquely severe phenotype,
reinforcing the need to consider genotype-specific effects in IE| patients.
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W157. Targeted Deep Sequencing Identifies Mosaicism in Patients with Inmune Dysregulation
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Abstract Text: [dentifying genetic mechanisms of inborn errors of immunity (IEI) is important for diagnosis and
treatment of patients, yet most patients with suspected IEl have negative genetic testing. Mosaicism is an emerging
genetic mechanism of |El that is difficult to identify due to the low frequency of variants and limited depth of exome
and genome sequencing. This study aims to identify mosaic variants in immune-related genes in patients and
healthy cohorts. We developed custom panels for high-depth sequencing of genes known or hypothesized to cause
dominant immune dysregulation. Samples from 452 patients with immune dysregulation (affected) and 154 currently
healthy individuals were sequenced using either a 71 gene (average depth 6105x) or 101 gene (average depth
3182x) targeted panel. A custom bioinformatics pipeline utilizing the union of 3 variant callers (Mutect, Varscan, and
DoCM) was used to identify mosaic variants with variant allele fractions (VAF) as low as 1%. We validated this
pipeline using both resesquencing an independent library and droplet digital PCR. We identified mosaic variants in
9.5% of undiagnosed patients and 7.8% of healthy individuals with an average VAF of 4.4% (range 1.0%-24.2%).
54.2% of variants in affected (26/48) and 25% of variants in healthy individuals (3/12) were predicted to modify the
sequence of the encoded protein. Using a strategy to predict pathogenicity of variants in IEl, 33% of variants
identified in patients were predicted to be likely pathogenic or pathogenic, while no mosaic variants in healthy
individuals were predicted to be pathogenic. We identified mosaic variants in 34 genes with 25/34 genes not
previously known to cause mosaic GEI. Genes with mosaicism in >1 affected patient included: FAS, STATS3,
CARD11,CARD14, NRAS, TNFAIP3, NLRP3, and IKZF2. Four patients had FAS variants with allele fractions < 5%
in blood but highly enriched in double-negative T cells, diagnostic for somatic FAS autoimmune lymphoproliferative
syndrome. These findings establish the utility of a high-depth sequencing panel to identify pathogenic mosaic
variants and demonstrate that mosaicism in immune-relevant genes is present in healthy individuals. It also
establishes a strategy to identify and classify mosaic variants in the context of IEI.
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W158. Primary Amoebic Meningoencephalitis Caused by Complement C2 Deficiency

Jian Cui', Luis Allende?, Mariana Byndloss, Megan Dobrose!, Nerea Dominguez-Pinilla2, Luis Ignacio Gonzalez-
Granado®, Margarita Lopez-Trascasa®, Begofia Losada3, Janet Markle!, Ruben Martinez-Barricarte”, Pilar Nozal
Aranda?, Rebeca Pérez de Diego*, Dante Reyna', Colleen Roark!, Santiago Rodriguez de Cérdoba®, Henrique
Serezani'!, Catherine Shelton', Ana Van den Rym* and Pilar Zamarrén®
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Abstract Text: Primary amoebic meningoencephalitis (PAM) is a rapidly progressive and often fatal central nervous
system infection caused by Naegleria fowleri (aka. Brain-eating amoeba). With a mortality of >95% regardless of
treatment, PAM is one of the most lethal infectious diseases known. Despite widespread environmental exposure to
N. fowleri, PAM is rare, suggesting that an undiagnosed rare genetic disease may underlie it. There are only 11 PAM
survivors reported in the scientific literature. We studied a previously healthy 10-year-old girl who was diagnosed
with PAM and survived following treatment, representing an additional documented survivor that enabled detailed
immunologic and genetic investigation. Our results show this patient has normal frequencies of all immune cell
subsets tested, but carries a homozygous deletion in C2, resulting in complete complement component 2 (C2)
deficiency and abolishing classical complement pathway activity. We show that normal human serum induces
complement-mediated lysis of N. fowleri in vitro. In contrast, C2-depleted serum and serum from the C2-deficient
patient neither kill the parasite nor deposit membrane attack complex (MAC) on its surface. Both MAC deposition
and amoebicidal activity are restored in the patient serum upon supplementation with purified human C2. These
findings demonstrate that loss of classical complement pathway activity due to a monogenetic defect is sufficient to
cause PAM.

W159. Leveraging Diverse Biobanks to Improve Genetic Discovery in Sepsis
Maya Singh', Abhijith Biji', Shamim Nemati2, Gabriel Wardi? and Samira Asgari'

Tlcahn School of Medicine at Mount Sinai, New York, NY, 2University of California San Diego

Abstract Text: Background: Sepsis is a severe systemic inflammatory response triggered by infection, contributing
to ~11 million deaths worldwide. Although genetics studies suggest a heritable component to sepsis susceptibility,
variants discovered through genome-wide association studies (GWAS) show poor replication across cohorts,
hindering their utility for advancing understanding of sepsis biology and improving clinical care. Here, we leverage
three large diverse biobanks to investigate sources of discordance in sepsis GWAS and identify novel genetic risk
factors. Methods: We conducted ancestry-stratified GWAS (MAF 20.5%) in All of Us (AoU) version 7 & 8, BioMe,
and UK Biobank using a generalized linear mixed model implemented in SAIGE, accounting for age, sex, and
genotyping principal components. We meta-analyzed the results using inverse-variance weighting via METAL (N
total ~720,000; ~33,000 cases, defined using PhecodeX ID_092.2: 80% European, 10% African, 8% Admixed
American, 1% South & East Asian). To evaluate the effect of phenotyping, in AoUv7 we performed GWAS using
Sepsis-3 clinical-diagnostic criteria and compared against PhecodeX ID_092.2. Results: The Sepsis-3 and
PhecodeX GWAS showed correlation in overall Z-scores (Pearson’s r =0.79, p< 2.2x10-16) and strong correlation
(Pearson’s r =0.96, p< 2.2x10-16) in SNPs reaching suggestive significance (p< 1x10-5). This indicates a shared
genetic architecture and that phenotyping using PhecodeX can provide a scalable and reliable approach for
identifying sepsis cases in large biobanks. Meta-analysis across biobanks identified 6 and 602 SNPs reaching
genome-wide (p< 5x10-8) and suggestive significance, respectively. We observed low heterogeneity (96% of SNPs
had Cochran’s p >0.05) and no genomic inflation (lambda = 1.03). Among the suggestive SNPs, 5 were exonic, 133
intronic, 348 intergenic, and 122 were other noncoding variants. Most notably African ancestry-specific rs334 was
significantly associated with increased risk of sepsis (beta = 0.33, S.E. = 0.058, p< 4x10-8). This missense variant
causes sickle-cell anemia (SCA) in homozygous. Our results suggest that contrary to common wisdom, carriers of
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SCA (>100 million worldwide) are at a higher risk of sepsis, indicating that screening for carrier status may contribute
to reducing sepsis burden. Future work will focus on fine-mapping and functional genomics analysis to understand
variant function and gain insight into sepsis biology.

W160. T Cell Intrinsic NOD2 Mutations Drive IL-17-mediated Inflammatory Disease in Blau Syndrome
Ruth Napier!, Leah Huey?, Liron Caplan', Emily Vance, Vinod Chandran3, Andrew Shulman? and Bryce Binstadt>

7University of Colorado Anschutz Medical Campus, Aurora, CO, 2Oregon Health & Science University, 3University of
Toronto, “Rady Children's Health, SUniversity of Minnesota

Abstract Text: Objectives Blau syndrome is a rare early-onset granulomatous inflammatory disease caused by
mutations in NOD2 and has traditionally been classified as an autoinflammatory disorder driven by innate immune
dysfunction. However, emerging evidence suggests that Blau-associated NOD2 variants impair microbial sensing
and may instead promote maladaptive adaptive immune responses. Building on our prior identification of a T cell-
intrinsic role for NOD2 in restraining IL-17 production, this study aimed to define the contribution of Th17 immunity to
Blau pathogenesis and to determine whether IL-17 represents a therapeutically actionable pathway in this disease.
Methods Peripheral blood mononuclear cells (PBMCs) from patients with Blau syndrome harboring six distinct NOD2
mutations (ages 2-64, n=8) and healthy controls (n=10) were analyzed ex vivo and following stimulation with anti-
CD3/anti-CD28 or PMAf/ionomycin. Immune cell composition, T cell transcription factors, and cytokine production
were quantified by multiparameter flow cytometry. For clinical translation, two treatment-refractory Blau patients
received IL-17-targeting biologics (secukinumab or bimekizumab) and were followed longitudinally. Patients were
treated with IL-17 inhibitors and clinical outcomes were assessed using validated patient-physician reported disease
activity and functional questionnaires at baseline and post-treatment, alongside longitudinal immune profiling and
serum biomarker analysis. Results Across genetically diverse Blau patients, we observed a consistent enrichment of
IL-17-producing CD4* T cells compared with healthy controls. Blau PBMCs exhibited increased frequencies of
RORyt* Th17 cells and heightened production of IL-17A and IL-17F following T cell receptor stimulation, with
expansion of polyfunctional Th17 populations co-expressing IL-17A, IL-17F, and TNF and a notable bias toward IL-
17F. IL-17 blockade in two refractory patients led to rapid and marked clinical improvement within three weeks,
including reduced pain and functional disability. These responses were accompanied by profound immunologic
changes, including reductions in circulating CD3*CD4* T cells, RORyt* Th17 cells, Th17-associated cytokines (IL-
17, GM-CSF, TNF), and normalization of elevated soluble IL-2 receptor levels. Conclusions These findings identify
dysregulated Th17 immunity as a central feature of Blau syndrome and provide the first evidence that IL-17 signaling
is both elevated and therapeutically actionable. This work reframes Blau syndrome as a NOD2-driven, T cell-
mediated inflammatory disease and supports targeted IL-17 inhibition as a rational treatment strategy.

W161. 3D Regulatory Mapping of Human ILC3s Resolves Cell Type-specific Autoimmune Risk
Nora Lakes', Valeriya Malysheva2, Helen Ray-Jones®, Mikhail Spivakov* and Stephen Waggoner'

TCincinnati Children's Hospital Medical Center, Cincinnati, OH, 2University of Antwerp, 3Erasmus University Medical
Center, *Medical Research Council Laboratory of Medical Sciences

Abstract Text: Type 3 innate lymphoid cells (ILC3s) promote mucosal barrier integrity but can also amplify intestinal
inflammation. Linking autoimmune GWAS signals to effector genes remains challenging because most variants are
non-coding and act through cell type-specific regulatory elements, particularly in rare populations such as ILC3s.
Because many risk variants reside in distal enhancers, resolving three-dimensional chromatin contacts is essential
for assigning variants to their target genes. We therefore generated high-resolution, low-input promoter capture Hi-C
maps in primary human ILC3s and matched CD4 T cells, defining >60,000 promoter-linked chromosomal contacts
across both cell types. Promoter-interacting regulatory elements in both ILC3s and CD4 T cells were significantly
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enriched for autoimmune risk variants. Using Crohn’s disease as a case study, we integrated promoter contacts with
regulatory activity and GWAS fine-mapping to prioritize candidate effector genes, identifying 109 risk genes in ILC3s
and 118 in CD4 T cells. This approach revealed shared lymphocyte regulatory circuitry while also highlighting
candidates selectively implicated in ILC3 biology. One notable ILC3-specific candidate was CIn3, a lysosomal gene
known for causing the neurodegenerative disorder Batten disease yet largely unstudied in the immune system. In
mouse ILC3-like cells and primary human ILC3s, CIn3 expression decreased following inflammatory stimulation.
Preventing this downregulation via CRISPR activation or ectopic overexpression blunted activation-associated
transcriptional programs and reduced secretion of IL-17, IL-22, and GM-CSF. These data indicate that lysosomal
pathways may function as a cell-intrinsic brake on ILC3 inflammatory output. Extending this framework across six
autoimmune diseases revealed consistent enrichment of prioritized risk genes involved in regulating ILC3
inflammatory responses. Together, these findings define the three-dimensional regulatory architecture of human
ILC3s and establish a generalizable strategy for translating non-coding genetic risk into cell type—specific, testable
mechanisms underlying autoimmune disease.

Immunology Across the Ages

Tu158. Distinct Metabolic Profiles of Early-life Naive CD8* and CD4* T Cells After Activation
Monisha Chakder, Liza Konnikova and Nina Brodsky
Yale University, New Haven, CT

Abstract Text: Neonatal immune responses differ markedly from those of adults, partly due to distinct metabolic
programs within immune cells. Because cellular function is tightly coupled to metabolic state, defining these early-life
programs is essential for understanding age-specific immunity. We previously showed that isolated neonatal naive
CD8* T cells have greater glycolytic capacity and enhanced TNF-alpha production after activation compared to their
adult counterparts. However, it remains unknown whether these differences persist when T cells are evaluated
directly in the more physiological context of whole blood, where multiple cell types and signaling networks interact.
We compared cellular reliance on glycolytic versus oxidative pathways for protein synthesis of neonatal, < 2-year-old
child, and adult naive CD8* and CD4™* T cells using the SCENITH (Single-Cell ENergetic metabolism by profiling
Translation InHibition) assay in PMA/ionomycin-stimulated, RBC-lysed whole blood. In parallel, we measured the
expression of transcription factors and effector molecules to link the metabolic state to the functional phenotype. We
found that neonatal activated naive CD8* and CD4* T cells exhibit significantly lower mitochondrial dependence and
higher glycolytic capacity compared to their adult counterparts. Notably, this metabolic phenotype persists in
activated naive CD8" and CD4* T cells from healthy children up to two years of age, and from preliminary results,
we have observed a similar phenotype in this age group in children with severe RSV bronchiolitis. Additionally,
neonatal CD4* T cells show reduced glucose dependence and increased capacity to utilize fatty acids and amino
acids for ATP generation. Lastly, we demonstrate that within the whole-blood context, previously observed
differences in effector molecule production by isolated and activated neonatal naive CD8" T cells are attenuated,
suggesting modulation by extrinsic cellular or soluble factors. In conclusion, early-life T cells demonstrate enhanced
glycolytic capacity and greater flexibility in substrate utilization, while effector function is shaped by the surrounding
immune environment. Future efforts will focus on defining the cell-intrinsic signaling pathways and extrinsic soluble
factors that drive these age-specific energetic profiles. Defining these age-specific metabolic programs will help
distinguish normal developmental immune trajectories from pathogenic immune responses and may inform the
development of age-tailored immunotherapeutic strategies.
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Abstract Text: Exercise is widely recognized as an effective intervention for obesity and diabetes, offering
numerous health benefits. Nevertheless, it is documented that approximately 15-20% of individuals with Type 2
Diabetes (T2D) fail to respond to exercise therapy. While inflammation acts as a beneficial adaptive signal for
myogenesis, exercise-induced inflammatory profiles differ significantly between Normal Glucose Tolerance (NGT)
and T2D. We hypothesized that this discrepancy stems from dysregulated cellular senescence and its associated
inflammatory program, the Senescence-Associated Secretory Phenotype (SASP), which is essential for facilitating
muscle repair. Cellular senescence is an adaptive stress response characterized by irreversible cell cycle arrest and
SASP. While the role of senescence in skeletal muscle remains a subject of debate, emerging consensus highlights
its critical function in tissue remodeling. Specifically, we previously demonstrated that exercise-induced muscle
damage triggers senescence in fibro/adipogenic progenitors (FAPs) (Nat Commun, 2020), facilitating muscle repair
via SASP. However, we postulate that in the chronic inflammatory state of T2D, FAPs fail to undergo this requisite
senescence. First, we performed a Gene Set Enrichment Analysis and meta-analysis of human skeletal muscle
transcriptomics (GSE59363 and MetaMEXx). We found that exercise significantly upregulated senescence-related
genes in NGT subjects; however, this adaptive response was attenuated in T2D muscles. Next, to identify the
specific cell types involved, we re-analyzed murine single-cell RNA sequencing data (GSE183288). In normal mice,
exercise induced a specific FAP subcluster, termed "Senescent FAPs," characterized by enhanced cell-cell
communication with macrophages and muscle stem cells. In contrast, FAPs from High-Fat Diet mice failed to exhibit
this senescence phenotype; instead, they showed upregulation of inflammation- and fibrosis-related signals. Finally,
we examined these responses in vitro using FAP-like TIG-2M cells. Mechanical stress increased senescence
markers under normal conditions. However, in a diabetic model(high glucose and TNF-a), this senescence induction
was inhibited. Furthermore, the inflammation marker NF-kB was significantly upregulated under diabetic conditions,
suggesting a shift from adaptive senescence to chronic inflammation. In conclusion, our findings suggest that the
attenuation of adaptive senescence in FAPs contributes to the reduced efficacy of exercise in T2D skeletal muscles.

W162. Age-related Changes in Lymphoid and Lung Tissues Revealed by Automated, In-depth Mouse
Immune Profiling with CyTOF Technology

Stephen Li, Michael Cohen, Lauren Tracey and Christina Loh
Standard BioTools, Markham, ON, Canada

Abstract Text: Introduction/Rationale Immunosenescence affects immune surveillance and leads to age-related
diseases, but its mechanisms are not fully understood. Using CyTOF™ technology and the Maxpar™ OnDemand
Mouse Immune Profiling Panel Kit with Maxpar Pathsetter software, this study profiles immune changes in spleen
and lung tissues of young and aged mice. Methods C57BL/6J mice (aged 75-76 weeks and 6-8 weeks) were used.
Spleen and lung single-cell suspensions were stained with 33- and 50-antibody panels, respectively. Live-cell CD45
barcoding allowed pooled analysis. Data was collected using a Helios™ system and analyzed with Maxpar
Pathsetter, using a pre-designed analysis template, to automatically identify 38 splenic and 55 lung immune subsets.
Results In the spleen, aged mice demonstrated decreased frequencies of CD4 and CD8 T cells, NK cells and yo T
cells, accompanied by an increase in PD-1* T cells and B cells. NK cell maturation was disrupted, as evidenced by
altered expression profiles of PD-L1, CD11c and CD49b. In the lungs, aged mice presented elevated levels of
exhausted CD8 T cells (PD-1+TIM-3*), cytotoxic T cells (granzyme B*) and monocyte-derived dendritic cells, in
addition to a pro-inflammatory phenotype in alveolar macrophages. In total, 26 splenic and 28 pulmonary cell
subsets exhibited significant age-related changes. Conclusion CyTOF immune profiling with automated analysis
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enables detection of age-related immune changes. Using the Mouse Immune Profiling Panel and Maxpar Pathsetter
software provides a scalable method for detailed mouse model analysis. This strategy supports research on
immunosenescence and translational studies in aging and immune modulation. For Research Use Only. Not for use
in diagnostic procedures.

W163. Evidence of Activation and Immune Modulation During Wildfire Smoke Exposure in Healthy Adults
Mediated by Age

Megan Smithmyer, Ritika Tewari, Andrew Koval, Alex Hu, Matthew Dufort, Jane Buckner and Cate Speake
Benaroya Research Institute, Seattle, WA

Abstract Text: The incidence of severe air pollution due to wildfire smoke is increasing in the United States;
however, most research has focused on long-term, sustained exposures rather than acute, extreme events. The
immunological effects of acute smoke exposure remain poorly understood, particularly with respect to age-related
differences. Objective: To characterize the acute immunological effects of wildfire smoke exposure in younger and
older healthy adults. Methods: In 2020, the Pacific Northwest experienced severe wildfire smoke, with air quality
index values reaching unhealthy and very unhealthy levels for weeks. To assess the acute effects of wildfire smoke
we utilized data from the Sound Life Project (SLP), a cohort of healthy adults followed longitudinally over two years,
completing 10 study visits. At each visit, blood samples were collected and immunophenotyped using mass
cytometry. We identified 48 participants with samples collected during or shortly after this wildfire smoke event, when
changes in immune cell populations could be expected. Each participant had an additional comparison visit in either
2019 or 2021 during the same season (August — October), when air quality was good to moderate. For each age
group, we conducted paired analysis of visits during and outside a wildfire smoke event to assess differences in
circulating immune cell populations. Results: Out of 47 immune cell populations assessed, 16 were significantly
altered with acute wildfire smoke exposure in both the younger and older age groups. These included increases in
multiple activated T cell populations, regulatory T cells, PD-L1 expressing dendritic cells, monocytes, and B cells.
Naive CD8* T cell populations were uniquely increased in the younger adults, as were CD38* CD4* T cells. CD69*
CD4+ and CD69* CD8* T cell populations were uniquely decreased in the older adults. Conclusions: Acute wildfire
smoke exposure was associated with measurable differences in the frequencies of immune cells, especially
activated T cells. These effects varied by age, with some activated T cell populations uniquely decreasing in older
adults. In future work, we plan to expand this analysis to transcriptional and proteomic datasets available for this
cohort.

Immunometabolism

Th165. Increased Glutamine Dependence of CD8 T Cells in Human Critical lliness Drives Dysregulated
Effector and Exhausted-like Programming and Associates with Poor Clinical Outcomes

Casey Nichols', Allison Sewell!, Erin Mwizerwa', Chooi Sim', Payal Patel', Erin Wilfong', Julie Bastarache’,
Jeffrey Rathmell2, Lorraine Ware' and Matthew Stier"

Vanderbilt University Medical Center, Nashville, TN, 2University of Chicago
Abstract Text: Bioenergetic dysfunction and acquired immunosuppression are hallmarks of critical illness
syndromes including sepsis. CD8 T cell impairment has been linked to increased mortality and more severe organ

dysfunction in ICU patients. However, whether metabolic mechanisms underlie CD8 T cell defects remains poorly
understood. To answer this, we performed an integrated set of ex vivo and in silico experiments using human
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peripheral blood mononuclear cells (PBMCs) collected from medical and surgical ICU patients at Vanderbilt
University Medical Center and age- and sex-matched healthy controls. Using functional metabolic profiling by flow
cytometry (SCENITH), we found that CD8 T effector/effector memory (EM) cells from critically ill (CI) patients were
more dependent on glutamine for overall metabolic output compared to EM cells from healthy control (HC)
participants (8.8 FC, p=0.019). To validate this finding, we analyzed our single-cell RNA-sequencing dataset of
PBMCs from 38 ICU and 9 HC participants. Consistent with our SCENITH results, in silico flux balance analysis via
Compass demonstrated Cl CD8 T EM cells had increased predicted flux through glutaminase (GLS), which
catabolizes glutamine to glutamate. To assess whether glutamine causally drives dysfunction, we restimulated
PBMCs in the presence of the glutaminase inhibitor CB-839 and performed immunophenotyping by high-
dimensional spectral flow cytometry. Cl CD8 T cells at baseline displayed a dysfunctional state characterized by
concurrent elevation of exhaustion-like programming (TOX, p=0.001; PD-1+TIM-3* co-expression, p< 0.001), effector
programming (T-Bet, p< 0.001), activation markers (CD38, p< 0.001; CD25, p=0.001), and mitochondrial stress
(Cytochrome C, p=0.006). However, glutaminase inhibition partially rescued this dysfunctional state, with reductions
in TOX (p< 0.001), PD-1+TIM-3* co-expression (p=0.006), T-Bet (p< 0.001), CD38 (p< 0.001), CD25 (p< 0.001), and
Cytochrome C (p< 0.001). Notably, patients with evidence of severe circulatory dysfunction (plasma lactate >2) or
who died in-hospital exhibited the highest CD8 T EM glutamine dependence as determined by SCENITH (p=0.035
and p=0.066, respectively). Additionally, Cl patients with lactate >2 trended toward larger TOX reductions with CB-
839 (p=0.099). Our findings identify glutamine as a central metabolic node sustaining CD8 T cell dysfunction in
critical illness and suggest interventions targeting glutamine pathways merit investigation for restoring adaptive
immunity in ICU patients.

Th166. NQO1-mediated Inmunometabolic Reprogramming by LMT503 Restores T Cell Plasticity and
Restrains Neutrophil Pathogenicity in Colitis

Ki Beom Kim, Yoojin Shin, | Seul Park, Ji Hyung Kim, Ye Won Kim, Seung Won Kim and Jae Hee Cheon
Yonsei University College of Medicine, Seoul, Seoul, Korea

Abstract Text: BACKGROUND: Inflammatory bowel disease (IBD) is driven by dysregulated crosstalk between
adaptive and innate immune cells. While LMT503 is known to activate NAD(P)H quinone dehydrogenase 1 (NQO1),
its capacity to coordinate both adaptive and innate immune responses in the context of mucosal homeostasis
remains unclear. We hypothesized that pharmacological NQO1 activation would resolve intestinal inflammation by
coordinately modulating T cell plasticity and neutrophil effector functions. METHODS: Therapeutic efficacy of
LMT503 was assessed in an adoptive T cell transfer-induced colitis model and compared with the JAK inhibitor
tofacitinib. Mechanistic studies were performed in human primary CD4+* T cells, CD66b* neutrophils, and NQO1
knockdown systems using flow cytometry, transcriptional profiling, mitochondrial functional analyses, and imaging-
based assays. RESULTS: LMT503 significantly ameliorated experimental colitis, reducing histologic inflammation
and attenuating colon shortening. Notably, in the intestinal lamina propria, LMT503 suppressed pathogenic Th1 and
Th17 cell infiltration while robustly expanding Foxp3* regulatory T cells (Treg) in a dose-dependent manner, a
restorative effect not observed with tofacitinib. LMT503 also reduced systemic inflammatory cytokines while inducing
colonic expression of Ngo1 and Ppargc1a. In T cells, LMT503 enhanced mitochondrial remodeling and oxidative
metabolic signatures while promoting Treg differentiation. LMT503 augmented IL-2-induced STATS phosphorylation
and AMPK activation under glycolytic inhibition, whereas tofacitinib suppressed both pathways. Importantly, NQO1
knockdown abrogated LMT503-mediated induction of p-STATS5 and p-AMPK, establishing NQO1-dependent link
between metabolic sensing and cytokine signaling. In neutrophils, LMT503 reduced cytosolic and mitochondrial
reactive oxygen species and suppressed NETosis, while preserving antimicrobial-associated markers CD177 and IL-
22, demonstrating selective modulation of pathogenic effector programs without compromising host defense
capacity. CONCLUSIONS: These findings identify NQO1 activation as a metabolic chekpoint that governs T cell
plasticity and innate cell pathogenicity. LMT503-mediated NQO1 activation represents a promising immunometabolic
strategy for IBD, by suppressing inflammation while promoting mucosal immune tolerance.
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Tu160. LL-37 Induces Inflammatory Signatures on B Cells via Unsaturated Fatty Acid Metabolism in
Psoriatic Arthritis

HIROMITSU ASASHIMA, Nana Uematsu, Satoshi Akao, Haruka Miki, Yuya Kondo, Hiroto Tsuboi and Isao
Matsumoto

University of Tsukuba, Tsukuba, Ibaraki, Japan

Abstract Text: [Background] Antimicrobial peptides are involved in the pathogenesis of psoriatic arthritis (PsA).
LL-37 is elevated in PsA synovial fluid and is known to activate dendritic cells and T cells, but its effects on B cells
remain unclear. We investigated whether LL-37 induces inflammatory programs in B cells and explored the
involvement of unsaturated fatty acid metabolism. [Methods] Public single-cell RNA sequencing (scRNA-seq)
data from synovial tissues of patients with rheumatoid arthritis (RA) and PsA were analyzed to characterize B cell
transcriptional profiles. Human peripheral blood CD20+*CD27+ memory B cells were purified and stimulated with CpG
and LL-37. TNF and IL-6 in culture supernatants were quantified by ELISA. Transcriptomic changes after LL-37
stimulation were assessed by bulk RNA-seq. To test metabolic dependency, memory B cells were treated with the
stearoyl-CoA desaturase (SCD) inhibitor A939572 and inflammatory cytokine production was evaluated. [ Results
1 4,249 B cells were identified in synovial tissues. Pathway enrichment in PsA B cell clusters showed stronger
detection of inflammatory cytokine signaling, including TNF and IL-17-related pathways, compared with RA. Memory
B cells treated with CpG and LL-37 significantly increased TNF and IL-6 production. Bulk RNA-seq of LL-37-
stimulated memory B cells revealed significant upregulation of enzymes involved in unsaturated fatty acid
metabolism, including SCD and FADS1. Pharmacologic inhibition of SCD with A939572 suppressed LL-37-
associated inflammatory cytokine production. [ Conclusion] LL-37 promotes inflammatory activation of human
memory B cells and induces unsaturated fatty acid metabolic programs. These findings suggest that LL-37 may
amplify PsA inflammation through B cell-intrinsic metabolic rewiring, and that targeting lipid desaturation pathways
could represent a therapeutic strategy to modulate B cell-driven cytokine responses in PsA.

Tu161. Immune Proteomic Landscape of Alcoholic Liver Disease Progression and Abstinence-associated
Modulation

JAYOUNG KIM, Kei-Anne Baritugo, Sangheun Lee and Gi-Ho Sung
International St. Mary’s Hospital, College of Medicine, Catholic Kwandong University, Incheon, South Korea

Abstract Text: Olink Bioscience’s Proximity Extension Assay (PEA, Uppsala, Sweden) enables multiplexed profiling
analysis of immune mediators (cytokines, chemokines, growth factors) involved in chronic inflammatory diseases.
The Olink Target 48 Cytokine panel (Olink-48) provides both absolute concentrations (QUANT, pg/mL) and relative
expression values (Normalized Protein eXpression or NPX) for cytokines and related proteins, while the Immuno-
Oncology 96 panel (Olink-96) reports only NPX values. This study aimed to evaluate the correlation between NPX
values from the Olink-96 panel with absolute quantitative values from the Olink-48 panel in patients with alcoholic
liver disease (ALD). A total of 37 serum samples, including 3 from healthy controls and 34 from 17 ALD patients,
were analysed using both panels. Thirty overlapping proteins were identified based on matching UniProt IDs (unique
protein identifiers). Spearman correlation coefficients were calculated, and quality control (QC) metrics were
evaluated. Protein-level analysis based on UniProt IDs revealed a strong positive correlation between Olink-48
QUANT values and Olink-96 NPX values (mean rho = 0.81, P < 0.05). Proteins such as IL-6, IL-7, CXCL10, and
EGF showed particularly high concordance (rho = 0.99), while IL-2, IL-13, IL-33, and IL-4 showed weak correlations
(rho =-0.02 to 0.22), associated with low QC validity in the Olink-96. At the individual sample level, strong
correlations were observed between Olink-48 NPX and Olink-96 NPX (mean rho = 0.93, P < 0.05), and between
Olink-48 QUANT and Olink-96 NPX (mean rho = 0.81, P < 0.05). NPX data from the Olink-96 panel shows high
concordance with absolute quantification from the Olink-48 panel, suggesting that NPX can serve as a comparative
indicator even in quantitative biomarker studies. However, caution is advised when interpreting markers with low QC
performance.
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Tu162. Scavenger Receptor MARCO: A Novel Regulator of Macrophage Senescence and Therapeutic Target
in Cancer Progression

Victoria Richardson, Yusun Jeon, Maros Van Den Bergh, Man Sum Tong, Prokar Dasgupta and Subhankar
Mukhopadhyay

King's College London, England, United Kingdom

Abstract Text: Scavenger Receptors (SRs) are a functionally diverse, multi-ligand family of pattern recognition
receptors (PRRs) primarily expressed on myeloid cells. Involved in both innate immunity and homeostasis,
dysregulation of SRs is associated with numerous infectious, inflammatory, metabolic, and malignant pathologies.
However, a unifying mechanism is currently lacking for such functional diversity. Here, we demonstrate that loss of
macrophage receptor with collagenous structure (MARCO) is linked to cellular senescence, a contributor to many
such pathologies. MARCO knockout (MKQO) macrophages demonstrated increased cellular volume and ~3-fold
decreased doubling time compared to wildtype (WT) macrophages in CFSE-based flow cytometric analysis. A basal
“senescent-like” MKO phenotype was further observed in vitro comprising altered Lamin B1 protein levels, increased
p21 mRNA and protein expression, and increased B-galactosidase staining compared to WT macrophages. This
differential in senescence markers between MKO and WT macrophages increased following 5-day treatment with 1
MM of cisplatin or chamber-induced hypoxia. Potential impact of these findings are highlighted by our in vitro co-
culture model in which WT macrophages induced a subset of highly proliferative HGS2 ovarian cancer cells
(HPHCs) that were absent in HGS2 monoculture, whereas HGS2-MKO co-cultures demonstrated substantially
reduced HPHC populations. Strikingly, HPHC populations were virtually abolished in trans-well co-culture with both
WT and MKO macrophages, suggesting their induction is contact-dependent. Blocking MARCO with an antibody-like
“Ankyron” protein in WT macrophages partially recapitulated the reduced HPHC populations observed with MKO
macrophages. In vivo, anti-MARCO Ankyron administration likewise reduced HGS2 tumour volume by ~10%
compared to control mice. How knockout of MARCO enhances senescent-like cellular features whilst conversely
reducing macrophage-induced effects on cancer cell proliferation remains a key question. However, collectively our
work implicates this SR in both processes and provides the rationale for therapeutic targeting of MARCO in ageing
and age-related diseases such as cancer.

Immuno-oncology

Th125. Implementation of a Novel Inmune Monitoring Strategy for Multicenter Clinical Trials to Enable
Equity in Cancer Prognosis for Individuals from Remote Settings of Australia

Helen McGuire!, Natalie Smith!, Michael Cohen?, Lauren Tracey?, Julie Alipaz2, Christina Loh?, David King2, Neha
Pulyani3, Rebecca Auzins3, Elin Gray3, Sandra Taylor*, Rajat Rai#, Steven Kao® and Barbara Fazekas de St Groth'

"The University of Sydney, Camperdown, New South Wales, Australia, 2Standard BioTools, 3Edith Cowan
University, “Dubbo Base Hospital, °Chris O’Brien Lifehouse

Abstract Text: Executing longitudinal immune phenotyping studies by flow cytometry is complex, primarily due to
logistical challenges that could affect data quality. This is exacerbated when considering remote and rural
communities in Australia, which are burdened by both an increased prevalence and worse prognosis of many
chronic and infectious pathologies. This is not unique to the Australian context, as global remote and rural
communities are underrepresented in clinical trials. Recent developments in CyTOF technology facilitate a highly
simplified workflow of asynchronous sample collection and staining, compatible with current hospital laboratories,
which typically run on unpredictable schedules, to remote settings, which are resource-poor and have limited clinical
trial infrastructure. This is uniquely enabled by using a stable dried-down cocktail of CyTOF antibodies in an easy-to-
follow protocol that yields reproducible staining while minimizing sample required. Furthermore, this workflow, unique
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to mass cytometry, provides flexibility and minimizes technical variation via sample barcoding and freezing of stained
samples for shipment to a central site for batch acquisition. Previously, our group developed a novel blood-based
“‘immune signature” that robustly predicts clinical response in PD-1/PD-L1-targeted checkpoint therapies in
melanoma and lung cancer. The current study is designed to demonstrate both clinical impact of the large panel and
utility of CyTOF technology for a highly simplified and robust 50-plus parameter immune profiling workflow for multi-
site clinical trials. Here, we present findings from a 100-sample pilot study at three sites across Australia in a variety
of clinical implementation setups. Remote asynchronous sample collection was performed to compare two surface
staining approaches on i) PBMC versus ii) plasma-depleted whole blood to suit settings where centrifugation access
was readily available or not, respectively. Stained samples were shipped to a central lab for further processing. In
the case of cryopreserved whole blood, bead-based granulocyte depletion was first performed, with all samples
subsequently multiplex barcoded together for intracellular antibody staining of key functional markers. Analysis
harmonization was achieved across the sample collection sites and staining approaches tested. Overall, this
workflow enables access to underserved communities, facilitating for the first time equity and scalability of immune
phenotyping studies to harness truly geographically dispersed clinical centers.

Th167. Evaluating Busulfan and Anti-GPlba Platelet Depletion Strategies in ApcMin/* Mouse Models of
Cancer Cachexia

Varshitha Reddy Karveti, Varshitha Reddy Karveti, Diego Villafafie Ortiz, Mira Bhutani, Ahmed Mohammed and
Kandy Veldzquez

University of South Carolina School of Medicine Columbia, Duncan, SC

Abstract Text: Cachexia is a debilitating muscle-wasting syndrome associated with chronic illnesses including
cancer, AIDS, heart failure, and chronic kidney disease. Although inflammation is a key driver of cachexia, the
specific roles of individual immune components remain unclear. Platelets, anucleate cell fragments derived from
megakaryocytes, are increasingly recognized as important regulators of inflammation and immunity. We previously
found that platelet counts rise before cachexia onset in ApcMin/* mice and that platelets become activated as the
condition progresses. In this study, we investigated the effects of platelet depletion in cancer-associated cachexia
using the ApcMin/* mouse, a well-established model of spontaneous colorectal cancer and cachexia. We profiled
circulating immune cells across disease stages and employed two platelet-depletion strategies: a monoclonal anti-
GPIba antibody and the chemotherapeutic agent busulfan. Functional outcomes were assessed through grip-
strength testing, muscle-mass measurements, and hematological and immunological analyses. Anti-GPlba
treatment selectively reduced resting platelet numbers while leaving activated platelets unchanged. Unexpectedly,
busulfan increased platelet counts exclusively in ApcMin/* mice, counter to its anticipated depleting effect in both
ApcMin/+ and WT animals. These measurements showed that platelet phenotype more accurately distinguished
cachectic from pre-cachectic mice compared to blood or muscle profiles. In summary, these findings indicate that
platelets contribute to immune regulation in cancer cachexia and highlight their possible function as muscle-wasting
sensors and potential biomarkers of cachexia progression.
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Th168. A Common Pretreatment Inmune Setpoint Predicts Autoimmune Toxicity Across Cancers, Organs,
and Checkpoint Inhibitors

Matthew Mulé', Andrew Martins', lago Pinal-Fernandez2, Renee Donahue?®, Jinguo Chen?, Jeffrey Schlom3, James
Gulley®, Andrew Mammen?, Arun Rajan®, Chen Zhao3 and John Tsang'

"Yale School of Medicine, New Haven, CT, 2National Institute of Arthritis and Musculoskeletal and Skin Diseases,
3National Cancer Institute, “National Institute of Allergy and Infectious Diseases

Abstract Text: Objectives: Immune checkpoint inhibitors improve survival in several malignancies but can cause
immune related adverse events (irAEs)—severe autoimmunity requiring treatment discontinuation in >20% of
patients. Clinical guidelines highlight the need for biomarkers to quantify baseline irAE risk and identify immune
pathways that can be targeted without compromising antitumor immunity. Our objectives were to: 1) Define pre- and
post-treatment blood immune phenotypes associated with irAE development. 2) Identify irAE-associated states
independent of antitumor response, including within tumor-infiltrating lymphocytes (TILs). 3) Test whether irAE-
specific immune states predict severe irAEs across organs and checkpoint inhibitor classes. Methods: We performed
CITE-seq on blood from avelumab-treated thymic epithelial tumor patients; all achieved antitumor responses, and
half developed grade =3 myositis irAEs. Mixed-effects models identified pretreatment differences between irAE and
non-irAE patients that were independent of treatment effects. We then built an atlas of ~400,000 TILs integrated with
irAE-lesion datasets to remove ICl-induced TIL programs and retain phenotypes upregulated in irAE target tissues.
Finally, we trained a random forest model to predict irAEs from baseline bulk blood gene expression in external
cohorts using TIL-independent genes. Results: Patients who developed irAEs exhibited a longitudinally stable
immune setpoint with correlated baseline transcriptional activity across inflammatory monocytes, CD1c* dendritic
cells and mTORC1-activated CD8* TEMRA/effector subsets. These programs were not induced in TILs but were
selectively amplified in inflamed irAE tissues across independent datasets. A blood transcriptional predictor derived
from TIL-independent genes predicted severe irAEs (AUC=0.74, held-out test set) spanning eight organ systems in
external validation across n=561 patients from multiple countries treated with multiple different ICls. Conclusions:
We identified a baseline immune setpoint coupling inflammatory and mTOR signaling that predicts severe irAEs
across organs and cancers while remaining independent of ICI-driven TIL programs. Our blood surrogate underpins
ongoing efforts to develop clinically deployable assays for baseline irAE risk stratification and prioritization of patients
for targeted irAE therapies that preserve antitumor immunity. *This research was supported by the National Institutes
of Health NIH IRP. Contributions of NIH authors are considered Works of the US Government. Findings/conclusions
presented herein do not necessarily reflect views of the U.S. NIH or HHS.

Th169. T Cell-dominated Interferon Signaling Drives Imnmune Checkpoint Inhibitor-associated Pneumonitis
Revealing Actionable Cytokine Targets

Paytsar Topchyan, Richard Watson, Nikhita Kathuria-Prakash, Jarod Olay, Leland Damron, Min Zhang, Gregory
Fishbein, Willy Hugo, Melissa Lechner and Alexandra Drakaki

University of California Los Angeles, Los Angeles, CA

Abstract Text: Immune checkpoint inhibitors (ICI) have transformed cancer therapy by enhancing antitumor
immunity but are frequently complicated by immune-related adverse events (IrAEs), including potentially life-
threatening ICl-associated pneumonitis, for which the underlying immunopathogenesis remains poorly understood.
To delineate the cellular and molecular drivers of lung IrAEs, we performed single-nuclei RNA sequencing on lung
tissue biopsies from patients with ICI pneumonitis, pulmonary graft-versus-host disease (GvHD), connective tissue
disease—associated interstitial lung disease (CTD-ILD), and healthy controls, followed by differential gene
expression and pathway enrichment analyses. ICI pneumonitis was distinguished by a pronounced predominance of
cytotoxic effector CD8* T cells, in contrast to CTD-ILD and pulmonary GvHD, which were enriched with tissue-
resident memory CD4* T cells. Additionally, there was a distinct expansion of inflammatory macrophages in ICI
pneumonitis compared with neutrophil-predominant profiles in other inflammatory lung diseases. Transcriptomic
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analysis revealed significant upregulation of CXCL9, CXCR3, CD8A, IL21R, GZMB, CD38, JAK3, and STAT1 in ICI
pneumonitis, consistent with heightened T Cell recruitment, activation, and effector function. Gene set enrichment
analyses demonstrated robust activation of interferon response pathways and IL-6—JAK/STAT3 signaling, with
relative suppression of TNF-a and hypoxia-associated programs, findings that were conserved when comparing ICI
pneumonitis with healthy lung tissue as well as other inflammatory lung disease states. Collectively, these data
identify a CD8" T Cell-dominant, interferon-driven inflammatory program as a defining feature of ICl-associated
pneumonitis and highlight clinically actionable cytokine signaling pathways, including IL-6 and JAK/STAT3, as
potential therapeutic targets to mitigate pulmonary IrAEs while preserving anti-tumor immunity. Future directions
include using spatial transcriptomics to further explore/validate our findings, the development of an ICIl-pneumonitis
mouse model, and planning for early-phase clinical evaluation of targetable cytokine pathways.

Th170. HLA-DRB1*04 Dominance in Heterozygous Dendritic Cells Enhanced by SKBR3 Cell Lysate Antigenic
Challenge

Gonzalo Lazaro', Andrea Aran, Juan Antonio Cedano®, Javier Cortés*, Maitane Faus3, Laia Garrigés* and Mercé
Marti®

TUniversitat Autonoma de Barcelona, Barcelona, Catalonia, Spain, 2Fundacio de Recerca Clinic Barcelona-Institut
d’Investigacions Biomédiques August Pi i Sunyer, 3Institut de Biotecnologia i Biomedicina, Universitat Auténoma de

Barcelona, *International Breast Cancer Center, SInstitut de Biotecnologia i Biomedicina, Universitat Autonoma de
Barcelona

Abstract Text: HLA class Il antigen presentation is a critical determinant of CD4* T Cell activation, which
contributes to the orchestration of the immune response. Effective CD4* T Cell responses depend on both the
diversity and abundance of peptides presented, highlighting the importance of understanding how HLA-II
polymorphism and heterozygosity shape peptide repertoires. Our previous research demonstrated that HLA-DR
heterozygosity markedly modulates the peptide repertoires presented by HLA-DR molecules. While HLA-DRB1
polymorphism is known to critically shape the diversity of antigen presentation, the extent to which heterozygosity
influences allele-specific peptide repertoires remains incompletely understood. These observations prompted us to
investigate how a dominant allele, such as DRB1*04, behaves in heterozygous contexts and how its dominance is
affected by exogenous antigen exposure, with potential implications for CD4* T Cell responses. Here, we analyzed
monocyte-derived dendritic cells (MoDCs) from DRB1*04+ heterozygous donors, to characterize the HLA-DR
immunopeptidome under basal conditions and after pulsing with SKBR3 breast cancer lysates. Across four
heterozygous contexts, DRB1*04 consistently displayed higher binding affinity and peptide exclusivity than its co-
expressed alleles, except when paired with another immunodominant allele (DRB1*01:01), which contributed
similarly to the peptide repertoire. Following antigenic pulsing, focusing on peptides derived from SKBR3-enriched
proteins revealed further increases in DRB1*04 binding strength and exclusivity. Notably, although the identity of
SKBR3-enriched peptides was largely shared between pulsed and control conditions, their abundance was
consistently higher under basal conditions, suggesting that antigenic pulsing alters the presentation of constitutive
(basal) proteins. These findings demonstrate that (i) DRB1*04 immunodominance is generally maintained in
heterozygous contexts, (ii) selective uptake and processing of exogenous tumor proteins further enhance DRB1*04-
mediated presentation of tumor-derived peptides, and (iii) antigenic pulsing alters the abundance, rather than the
identity, of basally presented peptides. This work provides new insights into how HLA-DRB1 polymorphism and
heterozygosity shape the class Il immunopeptidome under antigen-challenged conditions, which could inform the
design of personalized antigen-directed therapies.
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Th171. InmTAC-secreting T Cells as a Novel Therapeutic Platform for Melanoma

Ivan Garcia Loza, Daniel Parras Molina, Guillermo lruela, Daniel Benitez-Ribas, Hugo Calderon, Manel Juan and E.
Azucena Gonzalez Navarro

Fundacié de Recerca Clinic Barcelona-Institut d'Investigacions Biomediques August Pi i Sunyer (IDIBAPS),
Barcelona, Catalonia, Spain

Abstract Text: InmTACs (Immune-mobilising monoclonal T cell receptors against cancer) are a novel class of
fusion proteins combining a CD8-associated TCR domain with the immune-activating properties of an anti-CD3(
single-chain variable fragment (scFv). These molecules elicit anti-tumour responses by targeting peptide-loaded
HLA complexes presented by cancer cells. Nevertheless, InmTAC therapy requires weekly intravenous
administration, which results in drug diffusion, low intratumoral concentrations, and systemic toxicity, limiting its
potential therapeutic efficacy. Based on our experience developing chimeric antigen receptor (CAR)-T cell therapies
for haematological malignancies, we sought to genetically engineer tumour-infiltrating lymphocytes (TILs) to secrete
ImmTACs (ImmTAC-TILs), aiming to achieve T cell homing back to the tumour and localised delivery of the
bispecific molecule. Here, we report the initial preclinical development of our InmTAC-TIL therapy. We first
investigated the feasibility of genetically modifying peripheral blood T cells to secrete the InmTACs Tebentafusp and
IMDA-001 (Immune Mobilising Diversiform Agent), an enhanced modified version of Tebentafusp incorporating a
proprietary anti-CD3( scFv. InmTAC-T cells were generated via lentiviral transduction of peripheral blood T cells at
a low multiplicity of infection. ImmTAC-T cells expressing IMDA-001 exhibited a robust expansion comparable to
untransduced (UTD) and CAR-19 T cells, with no significant differences in T cell subsets (N, EM, CM and TEMRA)
or exhaustion markers throughout expansion. However, Tebentafusp-secreting ImmTAC-T cells displayed
heightened levels of PD-1 and CTLA-4 and failed to expand as controls. Notably, IMDA-001 ImmTAC-T cells
demonstrated potent cytotoxicity against HLA-A2* gp100280-288-pulsed NALMG B cells, comparable to CAR-19 T
cells. They also efficiently mediated lysis of gp100* patient-derived melanoma cell lines, with real-time cytotoxicity
assays showing activity equivalent to soluble Tebentafusp. Furthermore, InmTAC secretion by transduced T cells
enabled ImmTAC decoration of non-transduced T cells, triggering melanoma cell lysis by untransduced T cells in
transwell assays. Altogether, our preliminary data indicate that InmTAC-T cells can be generated and expanded in
vitro similarly to anti-CD19 CAR-T cells, mediating cytotoxic activity through a direct and bystander effect. These
findings validate the feasibility and functionality of InmTAC-T cells and support the further development of InmTAC-
TILs.

Th172. Nuclear and Cell Cycle-dependent Localization of CMTM6, a PD-L1 Stabilizer, in Cervical Cancer Cell
Lines

Ana Delia Orozco-Jacobo, Alan Delgadillo-Gutiérrez, Maria Fernanda Orozco-Zaragoza, Ahtziri Socorro Carranza-
Aranda, Martha Cecilia Tellez-Bafiuelos, José Manuel Rojas-Diaz, Jesse Haramati and Susana del Toro-Arreola

Universidad de Guadalajara, Guadalajara, Jalisco, Mexico

Abstract Text: Cervical cancer (CC) remains a leading cause of cancer-related mortality among women worldwide.
Tumor immune evasion plays a central role in disease progression and is largely mediated by immune checkpoints
that suppress antitumor immune responses. A key mechanism involves the PD-1/PD-L1 axis, where persistent PD-
L1 expression on tumor cells enables immunosuppression. PD-L1 stability at the plasma membrane is regulated by
CKLF-like MARVEL transmembrane domain-containing 6 (CMTMG), whose regulation and additional functions
remain unclear. This study aimed to characterize the subcellular distribution and cell cycle dynamics of CMTMG in
cervical cancer cells and predict its interaction with PD-L1. To address this, cervical cancer cell lines were analyzed
using immunofluorescence and confocal microscopy. Subsequent analyses combined cell cycle synchronization,
subcellular fractionation and Western blotting to evaluate subcellular distribution dynamics. In parallel, an in silico
structure-based approach was employed to predict the CMTM6-PD-L1 interaction interface using molecular docking
analyses. Molecular docking identified a conserved PD-L1 interaction site at amino acid residue 228, supporting a
stable CMTM6—PD-L1 interface. Additionally, the chaperone protein HSC70 was found to interact with PD-L1 within
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the 171-265 amino acid region, consistent with previous reports and supporting competitive binding with CMTM6.
Confocal microscopy revealed that CMTMG localizes not only to the plasma membrane and cytoplasm but also
exhibits a distinct and previously unreported nuclear localization. This nuclear pattern was not uniformly observed
across all cells, suggesting regulated and phase-dependent nuclear translocation. Analyses of synchronized cells
increased nuclear localization of CMTM®6 during early S phase, followed by redistribution to the cytoplasm at later
stages. Three-dimensional confocal reconstructions corroborated this observation, confirming precise intranuclear
localization during defined cell cycle intervals. Collectively, these findings identify CMTM6 as a dynamically
regulated, multifunctional protein in cervical cancer cells. Beyond stabilizing PD-L1, its cell cycle-associated nuclear
localization suggests broader roles in tumor cell regulation. Together, these results highlight CMTMG as a molecular
hub connecting immune modulation with tumor cell regulation, underscoring its potential as a novel target for
precision immunotherapy.

Th173. Spatial Multi-omic Profiling Uncovers Inmune-tumor Niches Underlying Heterogeneity and
Therapeutic Resistance in Clear Cell Renal Cell Carcinoma

Stephen Li, Qanber Raza, Nick Zabinyakov, Lauren Tracey, Liang Lim and Christina Loh
Standard BioTools, Markham, ON, Canada

Abstract Text: Clear cell renal cell carcinoma (ccRCC) exhibits profound biological heterogeneity driven by dynamic
tumor immune microenvironment interactions. Single-modality molecular profiling often underrepresents this
complexity. Spatial transcriptomics provides high-resolution maps of gene expression, yet functional insights depend
on proteins that mediate signaling, cellular states and immune responses. Sequential integration of Imaging Mass
Cytometry™ (IMC™) technology following spatial transcriptomics on the same tissue section introduces a
complementary layer of information by quantifying protein abundance and post-translational markers while
preserving spatial context. Unlike fluorescence-based multiplexing, IMC technology has a single-step staining
process that is gentle on tissues previously imaged on transcriptomic systems. FFPE tumor sections from a Stage 3
ccRCC patient were profiled using the Xenium 5K spatial transcriptomic assay (10x Genomics), followed by
hematoxylin and eosin (H&E) staining and then a 43-marker IMC immuno-oncology antibody panel. All images were
coregistered to achieve single-cell resolution integration of RNA expression, histology and protein markers.
Integrated analysis offered definition of spatially organized tumor-immune interactions. Functional subtyping
revealed metabolically active tumor populations (LDHA*, GLUT1+), TIM-3* tumor subsets with angiogenic potential,
and tertiary lymphoid structures (TLS) enriched in B cells, activated T cells and macrophages. Combined
transcriptomic and proteomic mapping captured cell—cell proximities among immune cells (CD4, CD8, CD20, CD38,
TCF1, CD11c), stromal compartments (aSMA, vimentin, fibronectin), and vascular elements (CD34, PLVAP)
associated with tissue remodeling and immune dysfunction. Unsupervised multi-omic clustering on combined
RNA/protein data delineated immune activation within TLS and tumor cell states linked to metastatic potential. In
addition, classifier-based supervised cell phenotyping revealed cellular neighborhoods with distinct immune-tumor
cell interactions. IMC imaging performed after spatial transcriptomics gives per-cell RNA and protein data and
supports a pathologist-in-the-loop workflow, bridging morphological assessment with molecular precision and
enabling a spatially resolved understanding of immune evasion and therapeutic resistance. This integrative multi-
omic framework advances the discovery of spatially defined biomarkers, facilitates patient stratification, and informs
rational combination therapies targeting both immunologic and tumor-intrinsic pathways. For Research Use Only.
Not for use in diagnostic procedures
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Th174. Focusing on FLT4 to Exploit Anti-leukemic Precision Medicine Through Integrative
Immunomodulatory Tools Within the Marrow Microenvironment

Su Jung Park
The Catholic University of Korea Seoul St. Mary’s Hospital, Seoul, Korea

Abstract Text: Objectives: Despite significant advancements in new drug development for acute myeloid leukemia
(AML), over 30% of patients still encounter difficulties with relapse or drug resistance, highlighting substantial
challenges in the treatment of AML. Recent studies have indicated a significant correlation between AML and
lymphangiogenesis within the leukemic microenvironment, which facilitates tumor escape and recurrence.
Additionally, the major lymphangiogenic factor, vascular endothelial growth factor receptor 3 (VEGFR-3 or FLT4), is
significantly overexpressed in AML patients; however, the underlying mechanisms remain poorly understood. This
study aimed to investigate the immunomodulatory effects of anti-VEGFR-3 peptide, either alone or in combination
with various AML drugs, using an immunocompetent mouse model of AML. Methods: A syngeneic AML model was
generated by intravenous injection of C1498-luc cells into C57BL/6 mice. Mice received mono-, dual-, or triple-
combination treatments with an anti-VEGFR-3 peptide, the CXCR4 inhibitor plerixafor, and cytarabine (Ara-C).
Immune responses were analyzed in peripheral blood, bone marrow, spleen, and liver by profiling T cells, natural
killer (NK) cells, myeloid-derived suppressor cells (MDSCs), and regulatory T (Treg) cells. Treatment efficacy was
assessed using bioluminescence imaging (BLI) and survival analysis. Results: Triple-combination therapy
significantly enhanced IFN-y production in peripheral blood CD8* T cells and increased IFN-y expression in CD4* T
cells and NK cells in the spleen and liver, indicating robust immune activation. Expression of immune exhaustion
markers CTLA-4 and TIGIT was significantly reduced in T cells and NK cells, particularly in the liver. BLI
demonstrated a marked reduction in tumor burden in the triple-treatment group by day 14. Dual treatment with anti-
VEGFR-3 peptide and plerixafor significantly prolonged median survival compared with vehicle-treated controls.
Conclusions: The study provides preliminary evidence that lymphatic factor-modulating peptides play a pivotal role
when used alongside standard AML therapies, enhancing immune responses within the AML microenvironment.
Further stepwise experiments and comprehensive immunological analyses are warranted to validate these findings
and explore their therapeutic potential by exploring the exact action mechanism of VEGFR-3 blockade.

Th175. Evaluation of the Biomarker Potential of the tetraspanin33 Expression in B-cell Lymphomas

Jorge Mandujano!, Rosendo Luria Pérez?, Jose L Maravillas Montero®, Claudia Sandoval Montes®, Andrea Ayala
Rodriguez’, Ratl F. Reyes Huerta', José J Torres Ruiz! and Maria G Velaszquez Ortiz'

TUniversidad Nacional Autdnoma de México, Mexico City, Mexico, 2Hospital Infantil de México "Fedérico Gémez",
3Escuela Nacional de Ciencias Biolégicas

Abstract Text: Many molecules have been identified in the development of different types of cancer, which are
involved in migration, invasion, extracellular vesicles production, stemness and drug resistance. Thus, many
therapeutic targets have been proposed for cancer treatment, such as tetraspanins. These proteins are a group of
transmembrane proteins involved in cellular processes like signal transduction, motility, migration, membrane fusion
and phagocytosis. Tetraspanin 33 (TSPAN33) is the most recently reported tetraspanin which expression has been
characterized in some types of lymphoma and lymphoma-derived cell lines. “Lymphoma” is a term that comprehends
a heterogenic group of neoplasms derived from cells of the lymphoid lineage: B, T or NK cells, and can be classified
in Hodgkin lymphomas (HL) or non-Hodgkin Lymphomas (NHL) which can bear up to 50 different entities, varying in
cell phenotype, prognostic, treatment and tetraspanin expression. In order to determine the link between the
expression of TSPAN33 and clinical data, immunohistochemistry was performed on HL and NHL tissues and
therefore correlated with clinical criteria such as treatment response, metastasis and outcome. Here we discovered
that the expression of TSPAN33 has a negative correlation with treatment response and a positive correlation with
metastasis. In conclusion, the TSPAN33 expression is a biomarker that can be used to predict the lymphoma
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progression and can be used as a therapeutic target. supported by PAPIIT-DGAPA-UNAM IN215424 and SECIHTI
CBF-2025-1-3132.

Tu163. Preclinical Examination of Tumor-targeted CD28-bispecific Antibodies in Combination with PD-1 and
CD3-bispecific Inmunotherapy

Svena Verma, Janelle Waite, Bei Wang, Lauric Haber, Alison Crawford, Aynur Hermann, Erica Ullman, Drew
Dudgeon, Rabih Slim, Dharani Ajithdoss, Stephen Godin, Patrick Poon, Jacquelynn Golubov, Jennifer Stella, Kristin
Vazzana, Priyanka Ram, Arpita Pawashe, Jennifer Finney, Evan Herlihy, Hassan Ahmed, Amanda Dorvilliers,
Elizabeth Navarro, Julie Kim, Jacqueline Warsaw, Clarissa Lett, Lauren Canova, Elena Garnova, Ashique Rafique,
Robert Babb, Gang Chen, Nicole Oristian, Chia-Jen Siao, Christopher Daly, Lynn Macdonald, Douglas Macdonald,
William Poueymirou, Eric Smith, Jessica Kirshner, Sabina Sandigursky, Melissa Mathias, Elizabeth Miller, Matthew
Fury, Israel Lowy, William Olson, John Lin, Matthew Sleeman, George Yancopoulos, Andrew Murphy and Dimitris
Skokos

Regeneron Pharmaceuticals, New York, NY

Abstract Text: T cell activation is initiated upon binding of the T Cell Receptor (TCR)/CD3 complex to peptide-major
histocompatibility complexes (“signal 1"); this activation is then enhanced by engagement of a second “co-
stimulatory” receptor, such as the CD28 receptor on T cells binding to its cognate ligand(s) on the target cell (“signal
2"). CD3-based bispecific antibodies act by replacing conventional signal 1, linking T cells to tumor cells by binding a
tumor-specific antigen (TSA) with one arm of the bispecific, and bridging to TCR/CD3 with the other. TSAXCD3
bispecifics have demonstrated promising anti-tumor efficacy in cancer patients, however their activity remains to be
optimized, particularly in solid tumors. Herein we introduce a class of bispecific antibodies that mimic signal 2, by
bridging TSA to the co-stimulatory CD28 receptor on T cells. When combined with TSAXCD3 bispecifics, they
enhance the artificial synapse between a T cell and its target cell, potentiate T cell activation, and markedly improve
anti-tumor activity of CD3-bispecifics in a variety of prostate and ovarian xenogeneic and syngeneic tumor models.
In addition, we tested the combination with monoclonal antibodies that block the PD-1 checkpoint receptor. PD-1
antibodies have revolutionized cancer immunotherapy. However, many tumor types remain unresponsive to anti-
PD1 therapy, and even amongst responsive tumor types, the majority of patients do not develop durable anti-tumor
immunity. Herein we demonstrate that TSAxCD28 bispecifics (one specific for prostate cancer, and the other for
epithelial tumors) can also synergize with the broader anti-PD-1 approach and endow responsiveness - as well as
long-term immune memory - against tumors that otherwise do not respond to anti-PD1 alone. Unlike CD28 super-
agonists, which broadly activate T cells and induce cytokine storm, TSAXCD28 bispecifics display little or no toxicity
when used alone or in combination with a PD-1 blocker in genetically humanized immunocompetent mouse models
or in primates.

Tu164. Cancer-associated Fibroblast-derived Factors Reprogram Neutrophil Functional Responses in
Cervical Cancer

M.C. Luis Javier Resendiz Castillo, Marcela Martinez-Barajas, Daniel Diaz-Palomera, Julio Villegas-Pineda, Jorge
Ramirez de Arellano-S&nchez, Raquel Villegas-Pacheco and Ana Laura Pereira-Suérez

Cancer and Infections Research Institute/University of Guadalajara, Guadalajara, Jalisco, Mexico

Abstract Text: BACKGROUND: The tumor microenvironment plays a central role in cervical cancer (CC)
progression, yet the mechanisms governing stromal-immune crosstalk remain incompletely defined. Cancer-
associated fibroblasts (CAFs) and neutrophils are among the most abundant cellular components within cervical
tumors, and both increase with disease progression. However, whether CAF-derived factors directly reprogram
neutrophil functions is unknown. METHODS: CAFs were isolated from premalignant cervical lesions and early- and
late-stage CC biopsies; the expression of FAP, a-SMA, and Vimentin markers confirms their phenotype.
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Supernatants from these CAFs were used to stimulate peripheral blood neutrophils from clinically healthy donors.
Functional responses were assessed by measuring cytokine secretion, apoptosis, metabolic activity, reactive oxygen
species (ROS) production, degranulation marker expression (CD66b, neutrophil elastase, MMP-9), and neutrophil
extracellular trap (NET) formation. RESULTS: CAF-derived factors induced a predominantly pro-inflammatory
neutrophil profile characterized by increased secretion of the pro-inflammatory cytokines IL-6, IL-8, GM-CSF, TNF-q,
and IFN-y. Neutrophil survival was significantly prolonged, along with reduced apoptosis, after the stimulation with
CC-derived CAF supernatants. Metabolic activity and ROS production were enhanced, particularly in response to
late-stage CAFs. In parallel, activation and proteolytic markers were upregulated, consistent with increased
degranulation. NETosis was significantly elevated in neutrophils stimulated with early-stage CAF-derived factors
compared to untreated neutrophils. CONCLUSION: Our findings indicate that CAFs from CC secrete soluble
mediators that promote functional polarization of neutrophils toward a predominantly protumoral functional
phenotype. These results highlight CAF—neutrophil crosstalk as a potential driver of immune remodeling in cervical
cancer and suggest this axis as a novel immunomodulatory strategy.

Tu165. DNA Hypomethylating Agents Preserve T Cell Stemness and Potentiate the Efficacy of CD3-
bispecific Antibodies

Jennifer Wu, Mark Aleynick, Qingging Wang, Matthew Chaimowitz, Samantha Lemus, Hannan Mir, Jacqueline
Warsaw, Chunguang Guo, Lynn Macdonald, Janelle Waite, Nikos Kourtis and Dimitris Skokos

Regeneron Pharmaceuticals, Inc., Tarrytown, NY

Abstract Text: Bispecific antibodies targeting tumor-associated antigens and CD3 are promising novel therapeutic
agents for both solid and hematologic cancers. CD3-bispecifics induce T cell cytotoxicity and cytokine release;
however, prolonged TCR stimulation can lead to chromatin rewiring and T cell dysfunction, thereby limiting their full
therapeutic potential. We investigated the combination of CD3-bispecifics with the DNA hypomethylating agent
decitabine and observed synergistic tumor growth inhibition in various preclinical models. Utilizing the PSMAXCD3
bispecific antibody for treatment of prostate carcinoma and in vivo humanized models, we cataloged, at the single-
cell level, the dynamics of T cell epigenetic states during bispecific therapy and in combination with decitabine.
Importantly, this combination strategy preserved a TCF-1+* T cell population and delayed acquisition of a
dysfunctional state at both chromatin and protein levels. At the DNA methylation level, TCR stimulation in the
presence of decitabine maintained a naive-like pattern in gene loci associated with T cell stemness. This study
provides a rich resource for understanding the evolution of T cell states during immunotherapy and mechanistic
support for combining epigenetic modifiers with CD3-bispecifics in the clinic.

Tu166. Clinical and Translational Validation of CD47-SIRPa Engineering Enables Context-Dependent
Immune Circuit Reprogramming Across Oncology and Autoimmunity

Jiin-Tarng Wang', I-Yin Chen', Fangling Ning2, William Edenfield3, Wei-Hong Cheng?, Nicholas lannotti®, Ji Zhu®,
JiMa’, Chia-Chi Lin8, Junjei Li', Shuaishuai Zhang', Abigail Yu', Fei Mo', Chih-Yi Hsieh', Wei Ji!, Chi-Ling Tseng’,
Wenwu Zhai', Alvin Luk" and Scott Liu’

THanchorBio Inc., Taipei City, Taipei, Taiwan, 2Binzhou Medical University Affiliated Hospital, 3Greenville Hospital
System University Medical Center, *Shuang Ho Hospital, °Hematology Oncology Associates of the Treasure Coast,

6Zhejiang Provincial Cancer Hospital, ”Cancer Hospital of Shandong First Medical University, 8National Taiwan
University Hospital

Abstract Text: Background CD47-SIRPa pathway is a myeloid immune checkpoint regulating macrophage

phagocytosis and tissue immune hemostasis. While CD47 blockade has been explored in oncology, whether
selective SIRPa-based engineering can enable controlled immune-circuit reprogramming across distinct disease
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states remains unresolved. Methods We evaluated three engineered SIRPa-based fusion proteins designed to
modulate innate immunity in complementary contexts. HCB101 (SIRPa) was evaluated in syngeneic tumor models
and in an ongoing first-in-human Phase 1 dose-escalation study (NCT05892718) with Phase 1b/2a combination
expansion (NCT06771622). HCB301 (SIRPa-PD-L1-TGFp) was assessed in preclinical immune-signaling assays
and in an ongoing Phase 1 study (NCT06487624). HCB206 (SIRPa-CD20) was evaluated in ADCP/ADCC/CDC
assays and in an SLE patient-derived PBMC-engrafted humanized mouse model. Results Clinical and translational
validation of innate-checkpoint modulation: Newly matured clinical data show that HCB101 achieved sustained
CDA47 receptor occupancy (=90-99%) without reaching maximum-tolerated dose at 36 mg/kg and without cumulative
anemia. Confirmed partial responses and durable disease stabilization were observed across tumor types.
Combination cohorts maintained target engagement with manageable hematologic safety and no unexpected
additive immune toxicity, supporting compatibility with standard-of-care targeted and checkpoint regimens.
Translationally, HCB101 remodeled the tumor-immune microenvironment in vivo, increasing tumor-infiltrating
leukocytes and macrophages, shifting polarization toward an M1-dominant phenotype (increased M1/M2 ratio), and
enhancing CD4+/CD8* T cells (including CD69* subsets) infiltration and activation. Multi-axis checkpoint integration:
HCB301 integrates engineered SIRPq, anti-PD-L1, and an engineered TGFp trapping into a single molecule,
restoring T Cell activity, neutralizing TGFp signaling, and enhancing macrophage-mediated phagocytosis in
preclinical studies. Early clinical evaluations showed disease stabilization at Week 6, with predictable hematologic
effects. Autoimmune translation with pathogenic selectivity: HCB206 demonstrated picomolar-range B-cell
cytotoxicity and ~6-fold higher activity in primary SLE-patient B cells. In a SLE-PBMC-engrafted humanized model,
HCB206 induced >90% depletion of splenic CD19* B-cells and achieved rapid suppression of serum anti-dsDNA 1gG
within 7 days, while showing negligible erythrocyte phagocytosis and minimal platelet uptake. Conclusions Three
late-breaking clinical and translational findings establish selective SIRPa-based engineering of the CD47 axis as a
programmable innate immune node capable of safe, context-dependent immune circuit reorganization across
oncology and autoimmunity.

Tu167. Macrophage Hitchhiking Nanomedicine for Enhanced B-elemene Delivery and Tumor Therapy
Shuying Chen
Huashan Hospital, Fudan University, Shanghai, Shanghai, China

Abstract Text: Nanoparticle-based drug delivery systems hold promise for tumor therapy; however, they frequently
encounter challenges such as low delivery efficiency and suboptimal efficacy. Engineered living cells can redirect
drug delivery systems to effectively reach targeted sites. Here, we used living macrophages as vehicles, attaching
them with GeS nanosheets (GeSNSs) carrying 3-elemene for transport to tumor sites. GeSNSs act as efficient
sonosensitizers, enhancing ultrasound-induced reactive oxygen species generation for treating 471 breast tumors.
Notably, macrophage hitchhiking delivery of B-elemene-loaded GeSNSs not only achieves high accumulation in
tumor regions and suppresses tumor growth under ultrasound treatment, but also effectively remodels the
immunosuppressive tumor microenvironment by improving M1-like macrophage polarization and enhancing the
populations of mature dendritic cells, CD4+, and CD8* lymphocytes, thereby facilitating enhanced sonodynamic
chemoimmunotherapy. These findings underscore the potential of macrophage hitchhiking strategy for drug delivery
and suggest broader applicability of engineered living materials-mediated delivery technologies in disease therapy.
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Tu168. IL-18 Modulates Regulatory T Cell Activity to Favour Anti-tumour Immunity in Melanoma
Fiona Rees, Mikhaél Attias, Fernando Alvarez and Ciriaco Piccirillo
McGill University, Montreal, PQ, Canada

Abstract Text: Immune checkpoint blockade has transformed cancer treatment, yet 33-50% of patients still exhibit
poor responses. Treatment resistance is driven, in part, by regulatory T (Treg) cells through their potent ability to
suppress anti-tumour immunity. However, they are essential for maintaining immune homeostasis and tolerance,
making depletion infeasible due to off-target effects. Alarmins released upon tissue injury modulate T cell function.
Among these, IL-18, a member of the IL-1 family, drives type-1 immunity. Previously, we demonstrated that IL-18 is
essential for the Th1-like adaptation of Treg cells during acute and chronic infection. Here, we hypothesize that
IL18R signalling modulates Treg cells to promote aPD-1 efficacy. Foxp3-RFP reporter mice bearing highly
immunogenic YUMMER 1.7 melanoma tumours were treated with aPD-1 and stratified into high- and low-
responders for flow cytometry and transcriptomic analysis (GeoMx®). High IL18R expression on Treg cells was a
hallmark of high-responder mice and correlated with local enrichment of T cell activation, differentiation, and CD8*
cytotoxicity signatures in situ. Further immunofluorescence studies confirmed that wild-type mice have a significantly
greater proportion of Treg cells in the immunogenic tumour periphery relative to the core, a pattern absent in T cell-
deficient IL18R (CD4CrelL18R--) mice. Importantly, we also show that IL18R signalling is required for the in vitro
adaptation of Treg cells into potent Thet*IFNy* Th1-like cells and for aPD-1 efficacy in vivo. IL-18 also alleviated
IFNy* CD8* T cells from Treg-mediated suppression, further potentiating a strong type 1 inflammatory response.
Additionally, tumour-bearing Treg-specific IL18R-flox (Foxp3IL18R+) mice were analyzed via flow cytometry to
determine phenotypic changes at the clinical endpoint. Preliminary results indicate that Foxp3IL18R cells exhibit
higher levels of CD25 and Helios, and lower levels of PD-1, Ki67, Foxp3, and CXCR3, highlighting a reduced
activation state. This suggests increased proliferative and honing potential during active IL18R signalling.
Collectively, these findings identify IL18 as a central regulator of Treg adaptation and spatial distribution during aPD-
1 checkpoint blockade. Reprogramming Treg function through the IL-18R pathway represents a promising
therapeutic strategy to reduce treatment resistance and enhance aPD-1 efficacy.

Tu169. High-throughput Peptide: MHC Screening of Recurrent Cancer Alterations and TAAs Reveals Shared
Targets for Cancer Vaccines and TCR-T

Peter Bruno, Vishal Lashkari, Julia Hernandez, Julianne Lim, Rokhshid Rafiei and Sebastian Fernandez
University of California, San Francisco, San Francisco, CA

Abstract Text: Objectives: Cancer vaccine and TCR-T development are constrained by incomplete knowledge of
which tumor-derived peptides are actually displayed by MHC-I. Existing discovery pipelines rely heavily on
untargeted immunopeptidomics and prediction models trained on mass spectrometry datasets, both of which
incompletely capture the desired cancer peptide space and often miss peptides containing reactive amino acids,
such as cysteine. This limitation is particularly important in low tumor mutation burden cancers, where private
neoantigen discovery is sparse. We applied EpiScan, a high-throughput functional genetics platform for pooled
testing of predetermined peptides in mammalian cells, to experimentally nominate shared therapeutic targets from
recurrent cancer mutations and tumor-associated antigens (TAAs). Methods: We used EpiScan to profile two
cancer-focused peptide libraries across common U.S. HLA-I alleles. The first comprised approximately 15,000
peptides spanning approximately 350 recurrent cancer mutations. The second comprised approximately 53,000
peptides derived from about 50 TAAs. In EpiScan, peptide-dependent stabilization of cell-surface MHC-I enables
pooled enrichment via FACS and sequencing-based recovery of displayed ligands. Results: EpiScan identified
thousands of cancer-relevant peptide-MHC-I complexes from both recurrent mutations and TAAs across common
alleles. Mutation-derived binders included peptides in which the altered residue created favorable anchor residues
as well as peptides in which the mutation occupied more central, TCR-facing positions, consistent with multiple
routes to neoepitope formation. Importantly, approximately 25% of identified ligands contained cysteine,
representing greater than 10-fold enrichment over the expected recovery of cysteine-containing peptides by MHC
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immunoprecipitation mass spectrometry. TAA screening markedly expanded the candidate target repertoire beyond
mutation-only discovery, increasing target depth for tumors with low mutational burden, including prostate cancer.
Conclusions: EpiScan enables high-throughput experimental access to a clinically actionable cancer epitope space
that is incompletely captured by standard immunopeptidomics. By nominating shared, allele-resolved targets from
both recurrent mutations and TAAs, this approach may support off-the-shelf and personalized cancer vaccines,
improve target selection for low-TMB patients, and accelerate development of TCR-T therapies.

Tu170. Chemotherapy and EBV-specific T Cell Adoptive Inmunity Modulate the Inmunomes of
Nasopharyngeal Carcinoma Patients

Gladys Ang', Timothy Shuen2, Who-Whong Wang?, Su Li Poh', Dianyan Guo', Racheal Cheong?, Rebecca Ba?,
Han Chong Toh? and Salvatore Albani’

1Singapore Health Services, Singapore, 2National Cancer Centre Singapore

Abstract Text: The systemic immunological mechanisms of adoptive T cell inmunotherapy in nasopharyngeal
carcinoma (NPC) are incompletely understood. Using samples from a multi-center, international randomised phase
Il trial, VANCE, we investigated remodeling of the immunome in patients with recurrent/metastatic (R/M) NPC after
chemotherapy and subsequent immunotherapy with EBV-specific cytotoxic lymphocytes (EBV-CTLs) using high-
dimensional mass cytometry. Baseline immune irregularities in untreated NPC compared to healthy controls showed
significantly reduced naive T cells and total B cells, and elevated monocytes, NK cells, and T cells bearing the
senescence marker CD57. Carboplatin/gemcitabine chemotherapy boosted some T cell populations, mostly
expressing CD57 or immune checkpoint markers, as well as NK cells expressing CD62L and CD244. Subsequent
infusion of EBV-CTLs modestly rescued the depletion of naive and transitional B cells in NPC, but frequencies of
exhausted memory CD4 T cells as well as CD244+ NK cells remained elevated. Senescent and terminally
differentiated CD8 T cells also remained accumulated post chemotherapy and immunotherapy, suggesting that
these therapies are insufficient for overcoming immune dysregulation in NPC, and that cells other than conventional
T cells may play a role. In concordance with this idea, patients with above median overall survival (OS) had higher
frequencies of unconventional CD8* MAIT and yd T cells, as well as B cells, suggesting that these cells may
compensate for defective anti-tumour T cell responses. Boosting the numbers or function of these cell types may be
an effective avenue for enhancing anti-cancer immunity in NPC.

Tu171. Feasibility and Safety of Leukapheresis and CAR-T Cell Manufacturing in Low-weight Pediatric
Patients with Relapsed/Refractory Acute Lymphoblastic Leukemia (R/R B-ALL)

Manel Juan', Nazaret Sanchez-Sierra?, Raquel Pérez-Suarez2, Paula Mazorra-Roig2, Anna Alonso-Saladrigues?,
Sandra Ortega-Sanchez2, CM Pierre-Collado?, Manel Juan', Enric Garcia-Rey? and Susana Rives?

7Hospital Clinic de Barcelona, Barcelona, Catalonia, Spain, 2Hospita/ Sant Joan de Déu de Barcelona, Barcelona,
Spain

Abstract Text: Objectives Chimeric antigen receptor (CAR) T Cell therapy has improved outcomes in pediatric
patients with R/R B-ALL. However, successful manufacture depends on adequate leukapheresis, which remains a
challenge in very young and low-weight children. We report the outcomes of leukapheresis in a pediatric cohort
weighing < 25kg. Methods Leukapheresis data from pediatric patients with r/r B-ALL weighing < 25 kg and eligible
for CART19 therapy (tisagenlecleucel or ARI-0001) between January-2016 and December-2024 were
retrospectively analyzed. All procedures were performed using the Spectra Optia system with donor blood priming
and citrate-heparin anticoagulation. Results Twenty-two patients underwent 48 leukapheresis procedures, with only
one repeat due to a manufacturing issue. Median age and weight at apheresis were 5.8 years (range 2-7) and 20 kg
(range 10-25), respectively, and 62% were male. Patients had received a median of 2 prior therapies (range 2-5),
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and 21 had previously undergone hematopoietic stem cell transplantation. Median pre-apheresis leukocyte count
was 4x10°/L (range 6.00-85.700), and median CD3* count was 1.35%10°/L (range 2.16-6.474); 19 patients had
circulating peripheral blood blasts (median 62%). Median blood volume was 1.390 mL (range 756-2.239), with a
median of 3.5 blood volumes processed (range 2.3-5). All procedures were performed via central venous access,
none in the intensive care unit, with a mean duration of 209 minutes (range 137-268). Intravenous calcium
supplementation was routinely administered, and no citrate-related hypocalcaemia, hemorrhagic or infectious
complications, or procedure-related mortality were observed. Six patients required a second leukapheresis to
achieve the minimum CD3* cell threshold. Overall, 39 of 42 leukapheresis products (92.8%) were successfully
manufactured without microbial contamination; five products were not infused due to disease progression, and
during follow-up, 20 patients died, primarily from leukemia progression. Conclusions Leukapheresis and CAR-T cell
manufacturing in pediatric patients with r/r B-ALL < 25 kg, including infants ( < 1 year) and underweight patients, are
feasible and safe, allowing sufficient T cells to be obtained in most patients in a single session without adverse
effects. Increased institutional experience has been associated with improved manufacturing success rates.

Tu172. GPER Activation Inhibits Migration and Invasion in PCa Cell Lines: Functional and Transcriptomic
Analysis

Ana Flores Islas’, Cecilia Rico Fuentes', Luis Javier Reséndiz Castillo!, Edgar Ivan Lopez Pulido’, Erick Sierra
Diaz', Saul Armando Beltran Ontiveros?, Perla Yareli Gutiérrez Arzapalo?, Julio César Villegas Pineda’, Ana Laura
Pereira Suarez' and Adrian Ramirez de Arellano’

TUniversidad de Guadalajara, Guadalajara, Jalisco, Mexico, 2Universidad Auténoma de Sinaloa

Abstract Text. BACKGROUND: Prostate cancer (PCa) is the second most frequent disease worldwide, according to
the World Health Organization (WHO). One of the biggest treatment challenges is controlling metastasis. G-protein-
Coupled Estrogen Receptor (GPER), which has been linked to migration and invasion processes, has gained
relevance in PCa development; however, there is no evidence of the molecular mechanisms involved in cell
migration and invasion by GPER in PCa. To better understand these processes, we analyzed migration and invasion
associated with differentially expressed genes (DEGs) to determine GPER's molecular regulation in PC3 and LNCaP
cells. METHODS: PC3 and LNCaP cells were passaged until reaching 80% confluence in a 5% CO2 atmosphere at
37°C. PCa cells were stimulated with G1 (1 pg/ml) for 30 minutes, with three replicates. Subsequently, migration and
invasion assays were performed using Transwell plates with 3x105 and 1x105 cells per well of PC3 and LNCaP,
respectively, for 24 and 48 hours. Additionally, RNA was isolated from PC3 and LNCaP cells after G1 stimulation (1
pg/ml) for bulk RNA sequencing (RNA-Seq) by Novogene Corporation Inc.; data were processed and analyzed using
the Galaxy platform and the iDEP web application. RESULTS: RNA-seq analysis identified 15 upregulated and
8,235 downregulated genes in both PC3 and LNCaP G1-stimulated versus basal conditions. The most significantly
(FDR< 0.05, fold-change>2) upregulated genes include ANGPTL4, IL13RA2, and PLIN2 in PC3 cells, and EGR1,
FOS, and CBLN2 in LNCaP cells. Downregulated genes include UBA7, IFITM1, and NLRC5 in PC3 cells, KLK3,
TMPRSS2, and NKX3-1 in LNCaP cells. GO enrichment analysis demonstrated significant downregulation of
estrogen metabolic process related genes and pathways in LNCaP cells upon GPER activation; further research is
needed. CONCLUSION: GPER activation decreases migration and invasion and influences molecular processes in
PCa cell lines, offering new insights into the antitumoral role of GPER and its significance in cancer progression.
Funding: CONAHCYT project CBF2023-2024-2702, Basic and Frontier Science 2023-2024.
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W164. Intratumoral Biodegradable-nanofluidic Platform for Localized Multimodal Inmunotherapy Enhances
Tumor Eradication and Immune Memory

Jingyi Wang, Francesco Manfredi, Eleonora Molinari, Madison Deeson, Danilo Settis, Casey Lewis, Alessandro
Grattoni and Corrine Chua

Houston Methodist Academic Institute, Houston, TX

Abstract Text: Tumor-infiltrating lymphocytes are essential in shaping the tumor immune microenvironment, with
higher levels often correlating with better outcomes. Although immunotherapy has transformative potential, its
success is frequently limited by resistance—especially when using single or dual agents—and by systemic toxicity
from multi-drug regimens. To overcome this, we developed a biodegradable nanofluidic drug-eluting seed (b-NDES)
platform for sustained, localized release of multiple inmunotherapeutics. We loaded these implants with immune
checkpoint inhibitors (a-CTLA4), immune adjuvants (STING agonist, resiquimod), IL-12, and agonist antibodies (a-
CD40), delivering them intratumorally in mouse models of 4T1 triple-negative breast cancer (TNBC), KPC pancreatic
cancer, and KLN205 lung cancer. In the 4T1 model, we tested three-, four-, and five-drug combinations to evaluate
tumor eradication. The b-NDES platform markedly improved control, with the five-drug regimen most effective—
achieving complete clearance in three of six mice. This effect was consistent across KPC and KLN205 models,
demonstrating robust efficacy in diverse tumors. Rechallenge experiments in 4T1 further revealed durable immune
memory, with mice rejecting subsequent inoculation and T cells recognizing tumor cells via IFN-y secretion. In KPC
abscopal models, the five-drug regimen induced systemic immune activation, driving regression of untreated distant
tumors. Serum cytokine and chemokine profiling via Olink identified a strong pro-inflammatory signature correlating
with enhanced anti-tumor immunity. Compared to systemic intraperitoneal injections, which triggered cytokine
storms, b-NDES delivery minimized toxicity, maintaining stable body weight and temperature with fewer liver
changes. This b-NDES platform offers an innovative, localized approach to multimodal immunotherapy, achieving
potent eradication, systemic immunity, and long-term memory with reduced toxicity. These findings underscore its
potential to advance safer, more effective treatments for aggressive cancers.

W165. Translational Application of TEAD Inhibitors to Overcome Immunotherapy Resistance in Solid
Tumors: Clinical and Preclinical Mechanistic Supportive Data

Meriem Taleb!, Meriem Taleb', Ningoo Mehek!, Victoria Cranwell!, Jennie K Choe?, Lawrence Ofriel!, Carlos
Thomas', Navin Chintala®, Michael Offin! and Prasad S Adusumilli'

"Memorial Sloan Kettering Cancer Center, New York, NY, 2Robert Wood Johnson University

Abstract Text: The role of tumor-associated macrophages (TAMs) compromising the efficacy of immune checkpoint
inhibitor (ICI) agents as well as CAR T Cell therapy is described in solid tumors. Our investigation of tumor immune
microenvironment (TIME) in malignant pleural mesothelioma (MPM, N=267) showed 2-10% tumor-infiltrating
immune cells are PD1* T cells (CD8* and CD4+); however, a 1:1 ratio of PD1* T cells to TAMs is observed
underscoring their close interaction in shaping antitumor immunity. Our ongoing clinical investigation in MPM tumors
demonstrated that loss of the tumor suppressor Neurofibromatosis Type 2 (NF2), a key regulator of the Hippo
pathway, is associated with resistance to ICl immunotherapy in MPM. In both immunocompetent and
immunodeficient preclinical models we observed that NF2 loss induces constitutive YAP/TAZ activation and non-
cell-autonomously remodels the TIME, resulting in increased chemokine secretion and accumulation of
immunosuppressive TAMs, which in turn directly mediate resistance to both anti-PD-1 and CAR T Cell therapies.
TEAD inhibitors (TEAD:i), which block YAP/TAZ transcriptional activity downstream of Hippo signaling, are under
evaluation in preclinical and clinical studies in solid tumors for tumor-intrinsic effects. Here, we investigated the
immunological effects of TEAD inhibition in NF2-deficient MPM preclinical models using mesothelin-targeted CAR T
cells (M28z), currently in phase I/l clinical studies from our lab. Combination therapy with TEADi and low-dose CAR
T cells significantly improved tumor control and survival (tumor control up to day 50 vs. day 15 with CAR T cells
alone in NF2-altered tumors). This therapeutic benefit correlated with reduced TAMs infiltration assessed by F4/80,
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CD206, CRIg markers, and enhanced CAR T Cell proliferation and effector function. Our observations reveal a
previously unrecognized NF2-Hippo-macrophage axis driving immunotherapy resistance. Furthermore, our
investigations support a previously undescribed mechanistic rationale to use TEADI as a therapeutic strategy to
remodel the TIME and provide a mechanistic framework for restoring CAR T Cell sensitivity in solid tumors harboring
NF2 alterations.

W166. Viral Reactivation Following CAR-T Cell Therapy in Pediatric Patients: A Single Tertiary Center
Experience

Manel Juan', ANNA ALONSO-SALADRIGUES?, Alicia Pablos-Lopez2, Nazaret Sanchez-Sierra2, Ivan Prieto-
Goémez2, Martin Cueto-Diaz2, Julia Gotzens Bersch?, Cristina Esteva-Alfonso?, Manel Juan' and Susana Rives?

7Hospital Clinic de Barcelona, Barcelona, Catalonia, Spain, 2Hospita/ Sant Joan de Déu de Barcelona, Barcelona,
Spain

Abstract Text: Objectives Patients receiving chimeric antigen receptor (CAR) T Cell therapy are at high risk of
infections (incidence of 17-56% in adults); data on viral reactivation in pediatric populations are limited. This study
aimed to evaluate the incidence, clinical characteristics, and prognostic impact of viral reactivation in pediatric
patients after CAR-T therapy. Methods We conducted a retrospective study of pediatric patients with B-cell acute
lymphoblastic leukemia (B-ALL) undergoing CAR-T between 2016-2025 who had any subsequent viral reactivation
(presence of two determinations above the technique's quantification limit). Cytomegalovirus (CMV), Epstein-Barr
virus (EBV), and adenovirus (ADV) PCR testing was performed prior to lymphodepletion chemotherapy (LC) and
weekly during the first month post-CAR-T. The follow-up period was from LC until loss of CAR-T, treatment with
haematopoietic stem cell transplantation (HSCT), loss to follow-up or death. Results A total of 102 patients received
CAR-T-CD19 therapy (Tisagenlecleucel=79; ARI-0001=23), seven (6%) experienced viral reactivation; median age
at diagnosis of 3.4 years (range, 0.2-21). Patients had received a median of three prior treatment lines (range, 2-5),
including two with previous HSCT. Three patients developed grade 3—4 CRS and two had ICANS=grade 2.
Corticosteroids were administered in three patients (median duration, 10 days). Four patients had isolated CMV
reactivation, one EBV, one ADV, and one sequential CMV and ADV reactivation. Median peak viral load for CMV
was 2,286copies/mL (range, 429-13,097) over a median of 14 days. EBV and ADV reactivations peaked at 6,278
and 397copies/mL, at 18 and 7 days respectively. Median lymphocyte count prior to lymphodepletion was 400/mm?
(range 300-2.100), and median CD4 count at reactivation was 100/mm? (range, 0-587). No patients received antiviral
prophylaxis. Antiviral treatment was required in five patients (3 cidofovir, 2 foscarnet), with good clinical response.
Only one patient developed symptoms (diarrhea associated with ADV). Four patients relapsed and died due to
disease progression. Conclusions In this cohort of over 100 pediatric B-ALL patients treated with CAR-T therapy,
viral reactivation incidence was low (6%) and mostly asymptomatic. This may be related to routine immunoglobulin
replacement therapy, administered in most patients with a target trough level 28 g/L. Antiviral treatment was
effective when required.

W167. Longitudinal Tracking of TCR Clonotypes in FFPE Breast Cancer Samples Reveals Potential
Biomarkers for Tumor Reactivity and irAEs

Maitane Faus', Gonzalo Lazaro!, Laia Martinez', Bruno Romero!, Angela Quintana2 and Mercé Marti’

TUniversitat Autdnoma de Barcelona, Cerdanyola del Valles, Catalonia, Spain, 2Vall d’Hebrén Institute of Oncology,
Abstract Text: The activation of tumor-infiltrating lymphocytes (TILs) following immune checkpoint inhibitor (ICI)
therapy remains unpredictable, largely due to limited understanding of the antigenic targets recognized by their T cell

receptors (TCRs). While tumor-specific T cells can mediate effective anti-tumor responses, bystander or cross-
reactive lymphocytes may also become activated, potentially recognizing self-antigens and causing immune-related
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adverse events (irAEs). These toxicities are often detected late, as molecular immune monitoring is not routinely
implemented, limiting early intervention and patient-specific management. Sequential FFPE samples were analyzed
from a breast cancer patient treated with pembrolizumab (anti~PD-1) who developed immune-related pericarditis
(irAE) approximately one year after treatment. Samples included two diagnostic tumor biopsies, two on-treatment
tumor biopsies, a surgical tumor specimen with associated lymph nodes, and a pericardium biopsy collected at the
time of irAE. Genomic DNA was extracted from FFPE sections, and TCRR repertoires were amplified using the
DriverMap™ AIR TCR-BCR Profiling Kit (Human DNA). Libraries were sequenced and analyzed with Platforma Bio
(MiLaboratories), allowing high-resolution clonotype identification. Using this DNA-based NGS workflow, we
confirmed the presence of clonotypes previously detected at the RNA level in the group’s earlier experiments. The
clonotype CAISPSSIDRFGYTF was detected in all tumor samples and the surgical lymph node. CASSELGDTQYF
was detected in all tumor samples and the pericardium. Additionally, CASSSDPGTYEQYF was present in all tumor
and pericardial samples and has been previously identified in peripheral blood of a Type 1 diabetic patient,
suggesting potential cross-reactivity or bystander expansion. These results demonstrate that the DNA-based NGS
approach enables robust and reproducible longitudinal tracking of dominant T cell clones across tumors and
inflamed tissues affected by irAEs. This study highlights the feasibility of FFPE-derived TCR profiling for
retrospective and prospective immune monitoring. Persistent and shared clonotypes across tumor and irAE-affected
tissues may serve as biomarkers for tumor-reactive T cells and early detection of immune-related toxicity, providing
a framework for patient-specific monitoring during ICI therapy.

W168. Immune Checkpoint Expression on CD8+*CD28+ and CD8+CD28- T Cells in Cervical Cancer: Insights
into Exhaustion and Senescence

Alan Delgadillo-Gutiérrez’, Ana Delia Orozco-Jacobo', Tonatiuh Abimael Baltazar-Diaz', Maria Fernanda Orozco-
Zaragoza', Mar Izeth Arambula-ChavollaZ, José Manuel Rojas-Diaz’, Jesse Haramati', Miriam Ruth Bueno-Topete'
and Susana del Toro-Arreola’

TUniversidad de Guadalajara, Zapopan, Jalisco, Mexico, 2Hospital Civil de Guadalajara

Abstract Text: Cervical cancer remains a leading cause of death among women worldwide, particularly in
developing countries such as Mexico, where it is the second leading cause of cancer-related mortality. CD8* T cells
are essential for controlling disease progression; however, their fate is shaped by the tumor microenvironment,
which promotes exhaustion and/or senescence, two major dysfunctional states in cancer. Loss of CD28, a key
costimulatory receptor, may provide valuable insight into the development of these dysfunctional T cell states. In
addition, while the co-expression of multiple immune checkpoints is a well-recognized feature of T cell exhaustion,
its presence and relevance in senescence remain poorly understood. The aim of this study was to characterize
immune checkpoint expression on CD8* T cells according to the presence or absence of CD28 from patients with
cervical cancer. In this ongoing study, patients with cervical cancer and healthy donors are being enrolled, and
immune checkpoint expression on CD8* T cells according to CD28 expression status is being analyzed by
multiparametric flow cytometry. Results to date show an increased frequency of CD8+*CD28- T cells compared with
healthy donors. Within this subset, several immune checkpoints, including PD-1, NKG2A, and TIM-3, display lower
expression levels, whereas TIGIT is upregulated. In contrast, CD8+*CD28* T cells exhibit increased expression of
PD-1, TIGIT, NKG2A, and TIM-3 compared with healthy donors. Together, these results underscore the
heterogeneity of CD8* T cell dysfunction in cervical cancer and suggest that CD28 status may be relevant for
understanding immune checkpoint-based therapeutic strategies.
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W169. Microsatellite Instability in Prostate Cancer: NGS vs Inmunohistochemistry Methods and Its
Association with Tumor-infiltrating Lymphocytes and PD-1/PD-L1 Expression

Ana Flores Islas’, Cecilia Rico Fuentes', Manuel Alejandro Rico Méndez!, José Miguel Moreno Ortiz!, Marisol
Godinez Rubi, Erick Sierra Diaz!, Saul Armando Beltran Ontiveros?, Erik René Lizarraga Verdugo?, Karina Franco
Topete!, Ana Laura Pereira Suarez! and Adrian Ramirez de Arellano’

TUniversidad de Guadalajara, Guadalajara, Jalisco, Mexico, 2Universidad Auténoma de Sinaloa

Abstract Text: BACKGROUND: Prostate cancer (PCa) is among the most common cancers in men globally.
Although PCa typically exhibits an immunosuppressive microenvironment with low tumor-infiltrating lymphocytes
(TILs), patients with Microsatellite instability-high/Deficient Mismatch Repair (MSI-H/dMMR) may benefit from
immune checkpoint inhibitors (ICIs). In clinical practice, MSI is usually assessed by immunohistochemistry (IHC) of
MMR proteins, however, Next Generation Sequencing (NGS) offers more accurate results. This exploratory study
compares MSI detection by NGS vs IHC and identifies the immune microenvironment through CD4+/CD8*
lymphocyte ratios and PD-1/PD-L1 expression in tumor tissues from Mexican PCa patients. METHODS: Seven
formalin-fixed paraffin-embedded tumor biopsies from Mexican PCa patients were collected. The Gleason score was
assessed, and MSI status was determined using NGS with five markers (NR-27, NR-21, NR-24, BAT-25, BAT-26)
and IHC for MLH1, MSH2, MSH6, and PMS2 proteins. TILs were analyzed using CD3, CD4, and CD8 markers, and
PD-1, PD-L1 expression was evaluated in tumor cells, immune cells, and endothelium. RESULTS: NGS identified
71.4% cases as Microsatellite Stability (MSS) and 28.6% (n=2) as Microsatellite Instability-Low (MSI-L). IHC was
performed in 3/7 cases; two (classified as MSI-L by NGS) showed a low percentage of cancer cells stained with
MSH2/MSHG resulting in discrepancy in 2 cases reported as MSI-L by NGS. All cases displayed a mixed, low (5-
25%) lymphocyte distribution, except for one with a moderate (26-50%) distribution and exhibited a higher ratio of
CD8* cells. PD-L1 staining was negative in tumor cells. In immune cells, 57%(n=4) of cases showed a lower (1-5%)
tumor area occupied by PD-L1 positive immune cells, and 14.3%(n=1) of cases showed a moderate (6-10%) tumor
area with PD-L1 staining immune cells. PD-L1 expression in endothelial cells was observed in 28.6% of cases.
CONCLUSION: This preliminary finding suggests discrepancy between NGS and IHC MSI assessment in PCa. CD8
predominance in the immune microenvironment with no PD-L1 expression in tumor cells was observed. Moreover,
PD-L1 expression in endothelial cells suggests potential vascular-mediated immune evasion mechanisms. Larger
studies are necessary to validate these preliminary findings and explore implications for patient selection for ICls in
PCa. Funding: COECyTJAL, 2025 Fondo de Desarrollo Cientifico de Jalisco (FODECIJAL) para Atender Retos
Sociales, Folio 11918

WA171. Type | Interferon Signaling Instills Divergent Metastatic Phenotypes and Inmunotherapy Responses
Cort Breuer, Marcos Labrado, Grayson Rodriguez, K. Christopher Garcia and Nathan Reticker-Flynn
Stanford University, San Francisco, CA

Abstract Text: Metastatic colonization of distant tissues is responsible for most cancer deaths, yet while lymph node
(LN) metastasis typically precedes distant metastasis, the clonal and functional relationships linking these
metastases remain unclear. Reconstruction of metastatic phylogenies in mouse models and patients suggests that
LN and distant organ metastases are often seeded by independent clones, yet no genetic drivers have bene found
to account for this divergent seeding. Here, we discover opposing roles for interferon signaling in metastasis to LNs
and distant organs. We uncover that exposure to leukocyte-derived type | interferon promotes LN metastasis while
impairing spread to distant organs by inducing interferon-stimulated gene (ISG) expression. Furthermore, while LN
metastases have previously been demonstrated to disrupt anti-tumor immunity, we find that ISG expression induced
during LN metastasis sensitizes tumors to immune checkpoint blockade (ICB). By mimicking the phenotype of LN
metastases through delivery of type | interferon, ICB refractory primary tumors and distant metastases can be
sensitized to ICB. Collectively, these findings demonstrate that the immune system conditions tumors for LN
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metastasis through type | interferon secretion while impairing distant spread and that this axis can be exploited to
render immunotherapy resistant tumors sensitive to immune checkpoint blockade therapy.

Infectious Diseases

Th176. Exosome-assisted Electrochemical Genosensing for IFNy mRNA Detection in Inmune Monitoring
Mercé Marti', Anaixis del Valle!, Rosanna Rossi', Camila Bulfoni2, Melania Mesas' and Maria Isabel Pividori’

TUniversitat Autonoma de Barcelona / Institut de Biotecnologia i Biomedicina, Vilassar de Mar, Catalonia, Spain,
2Institute of Immunology Clinical and Experimental of Rosario, CONICET (Argentina)

Abstract Text: Interferon-gamma (IFNy) is a key cytokine orchestrating immune responses in contexts such as
infections, cancer, and autoimmune diseases. Its role as a dynamic biomarker in immune regulation makes its
accurate detection essential for clinical and research applications. Conventional detection techniques (ELISA, RT-
PCR) are robust but often lack the capacity for early detection and minimally invasive sampling. This approach was
used to evaluate the cellular immune response in SARs-CoV-2 infeccted and previously vaccinated individuals after
incubating blood samples directly with spike and nucleocapside peptide mixture. In this work, we present an
exosome-based electrochemical genosensing approach for the sensitive detection of IFNy mRNA, offering a
promising tool for real-time immune monitoring. The method leverages immunomagnetic isolation of exosomes
derived from peripheral blood mononuclear cells (PBMCs), using anti-HLA-DR functionalized particles to selectively
capture MHC class lI-positive vesicles secreted by activated immune cells. This strategy circumvents the need for
ultracentrifugation, enabling streamlined sample processing. Captured exosomes undergo molecular profiling via an
electrochemical genosensor that integrates reverse transcription with a double-tagged endpoint PCR amplification.
The system targets both IFNy and Glyceraldehyde-3-phosphate dehydrogenase (GAPDH) mRNA as a
housekeeping control. Compared to bulk extracellular RNA detection, the use of HLA-DR* exosome enrichment
significantly enhances sensitivity and specificity for IFNy transcript detection. The platform provides a miniaturized
and sensitive alternative to conventional assays for the detection of IFNy mRNA that can be used directly in plasma
samples. The exosome-based genosensing approach enables nucleic acid-based monitoring of immune-related
biomarkers in isolated extracellular vesicles, with potential applicability in clinical contexts such as oncology,
infectious diseases, and autoimmune conditions.

Th177. Immunomics Identifies Biomarkers of Post-Covid Syndrome ME/CFS and of Response to
Immunoadsorption Therapy

Lucas Arendholz', Lev Petrov!, Karsten Jiirchott!, Dzenis Koca', Annika Elisa Stein!, Cornelia Heindrich', Claudia
Kedor, Kirsten Wittke', Laura Kim', Franziska Sotzny, Janina Behrens', Martin Alvarez Puga', Christiana
Franke!, Harald PriiR', Judith Bellmann-Strobl!, Uta Behrends2, Susen Burock?, Carsten Finke!, Ana-Luisa
Stefanski', Thomas Dérner!, Gabriella Guerra®, Mir-Farzin Mashreghi*, Anna AschenbrennerS, Marc Beyer®, Eicke
Latz4, Carmen Scheibenbogen' and Birgit Sawitzki'

'Berlin Institute of Health (BIH) @ Charité — Universitatsmedizin Berlin, Berlin, Germany, 2MRI Chronic Fatigue
Center for Young People (MCFC), Children’s Hospital, TUM School of Medicine, Technical University of Munich and

Munich Municipal Hospital Schwabing, Munich, Germany, 3Corporate Member of Freie Universitat Berlin and
Humboldt Universitét zu Berlin, Clinical Trial Office, Charité - Universitdtsmedizin Berlin, Berlin, Germany,
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4Deutsches Rheuma-Forschungszentrum (DRFZ), Berlin, Germany, %German Center for Neurodegenerative
Diseases (DZNE), Bonn, Germany

Abstract Text: COVID-19 infections can lead to symptoms of chronic fatigue and exertion intolerance, persisting for
months and even years post-infection - known as Post-Covid Syndrome (PCS) or Long-Covid. The estimated
incidence is about 400.000 new cases in Germany every year and no prescribable therapies exist. The
heterogeneous clinical appearance points towards multiple etiologies and poses significant challenges in
establishing diagnostic criteria. A subset of PCS patients develops myalgic encephalomyelitis/chronic fatigue
syndrome (ME/CFS), a severe postinfectious sequela of various infections. Clinical studies provided strong evidence
for the role of autoantibodies in ME/CFS and show that about two thirds of patients benefit from immunoglobulin
removal (immunoadsorption, IA). However, a detailed understanding of why some patients benefit from IA is lacking.
To reveal immune alterations indicative of |A-response, cytometry by time of flight (CyTOF) was used to profile
leukocytes in blood samples from PCS-ME/CFS patients pre- and post-treatment and age- and sex-matched
controls. PCS-ME/CFS patients divided into IA-responders and non-responders. We observed an increased B cell
activation in PCS-ME/CFS patients compared to controls. Importantly, this was exclusively evident in pre-treatment
samples of IA-responders, potentially enabling patient stratification in future clinical trials ahead. Furthermore,
dysregulations in the B cell compartment normalized at the end of treatment, suggesting a causal link. These results,
critically, extended to multiple PCS-ME/CFS cohorts. Using plasma proteomics, we revealed a distinct inflammatory
signature specific for a subgroup of patients, independent of B cell analyses. This study presents specific B cell
alterations as potential biomarkers for PCS-ME/CFS and autoantibody-targeting treatment. Currently, we perform
single-cell transcriptome and immunoreceptor sequencing, and mechanistic in vitro analyses to understand which
factors drive these immune dysregulations and their contribution to PCS development. However, the study also
highlights the complexity of PCS and the need to identify biomarkers predicting therapy response and further
demonstrates that multimodal approaches might be necessary for future diagnostics.

Th178. Corticosteroids Drive Oral Candidiasis Through Impairing Type 17-immunity Without Causing
Interferon-gammopathy

Ashira Lubkin', Abigail Fellows', Lucas Dos Santos Dias’, Vasileios Oikonomou? and Michail Lionakis'
'NIH, Bethesda, MD, 2University of Perugia

Abstract Text: Candida albicans is a normal member of the human microbiome in the mouth and several other body
sites, but it can also cause infections in susceptible individuals. These include oropharyngeal candidiasis (OPC), as
well as other mucocutaneous and systemic infections. Oral infection susceptibility is often due to iatrogenic
exposures — most commonly corticosteroids. Despite an extensive literature on murine OPC using the cortisone
acetate model, susceptibility in this model has not been mechanistically interrogated. Here we show, using genetic
models, that depression of type 17 immunity is the primary mechanism of susceptibility in cortisone-induced OPC. In
contrast, interferon-gammopathy, another immune state that can lead to oral candidiasis, does not play a role in
cortisone-induced OPC. We further investigated the interaction between type 17 immune deficiency and interferon-
gammopathy, using both pharmacologic and genetic studies. We found that interferon-gammopathy is not needed
for OPC susceptibility during type 17 deficiency. Thus, deficiency in type 17 immunity and interferon-gammopathy
act independently of each other in the pathogenesis of oropharyngeal candidiasis.
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Th179. The Price of Exhaustion: Mapping the Inmune State in Patients with ACLF from Western Mexico

Maria Orozco Zaragoza, Stephanie Lopez Pérez, Tonatiuh Baltazar Diaz, Miriam Bueno Topete, Susana del Toro
Arreola, Alan Delgadillo Gutiérrez and Ana Orozco Jacobo

Universidad de Guadalajara, Guadalajara, Jalisco, Mexico

Abstract Text: Liver cirrhosis is the sixth leading cause of mortality in Mexico, with chronic ethanol consumption as
a primary etiological factor. In these patients, infections are the main triggers of clinical decompensation and Acute-
on-Chronic Liver Failure (ACLF), a syndrome defined by intense systemic inflammation and multi-organ failure. A
critical component of this progression is the development of an exhausted T cell phenotype, where the immune
system fails to effectively clear infections due to the upregulation of inhibitory receptors. Given that Latino
populations experience higher short-term mortality compared to European cohorts, understanding the role of T cell
exhaustion in the context of acute decompensation is of clinical priority. The aim of this study is to characterize the
expression of immune checkpoints on T lymphocytes from Mexican patients with decompensated cirrhosis without
ACLF, with ACLF, and healthy controls, which has not been investigated Fresh whole blood samples from patients
and healthy donors were analyzed by multiparametric flow cytometry. The results show an increased frequency of
CD4+ T cells expressing immune checkpoints in patients compared with healthy donors. Specifically, there is a
higher frequency of CD4* T cells positive for markers such as PD-1 and BTLA in both the decompensated and ACLF
groups. These findings underscore a pattern of T cell exhaustion within the Mexican population. This exhausted
phenotype, particularly within the CD4* compartment could potentially be associated with an impaired ability to
control infections, thereby contributing to the severe clinical course and high mortality rates observed in Latino
patients with cirrhosis.

Tu173. Dynamics of EBA-175-specific Antibodies and Their Association with VAR2CSA Responses in
Primigravid Women During the Postpartum Period

Ousmane TRAORE', Toussaint Rouamba’, Serge Henri Zango', Hermann Sorgho', Innocent Valéa Valéa',
Maminata Traoré Coulibaly!, Henk D. F. H. Schallig and Halidou Tinto"

TCNRST/IRSS-DRCO/Clinical Research Unit of Nanoro, Koudougou, Boulkiemde, Burkina Faso, 2Amsterdam
University Medical Center, Amsterdam, The Netherlands

Abstract Text: Background: Malaria in pregnancy (MiP) remains a major contributor to maternal and neonatal
morbidity in sub-Saharan Africa. While immune responses during pregnancy have been extensively studied, the
postpartum period remains a vulnerable and poorly characterized window. Erythrocyte-binding antigen 175
(EBA-175), a key merozoite ligand involved in erythrocyte invasion, is an important target of naturally acquired
immunity, yet its postpartum dynamics in primigravid women are not well understood. This study assessed antibody
responses to EBA-175 and explored their relationship with malaria infection status and VAR2CSA-specific immunity.
Methods: Thirty-three primigravid women from Nanoro, Burkina Faso, were enrolled at delivery and followed at one
and three months postpartum. IgG responses to EBA-175 region Il were measured by ELISA, and serostatus to
VAR2CSA (ID1-1D2a) IgG1 and IgG3 was used to evaluate potential co-acquisition of immune responses. Group
comparisons were performed using Wilcoxon rank-sum and Fisher’s exact tests. Results: Women seropositive for
VAR2CSA-specific IgG1 exhibited higher mean EBA-175 antibody levels at delivery and one month postpartum,
although differences were not statistically significant. IgG3 seropositivity to ID1-ID2a showed a stronger trend, with
higher EBA-175 levels at one month postpartum (2.26 vs. 1.51 OD; p = 0.072). Across all groups, EBA-175 antibody
levels declined markedly by three months postpartum. No association was observed between EBA-175 levels and
peripheral parasitaemia at delivery. Conclusion: These findings suggest partial co-acquisition of immune responses
to placental (VAR2CSA) and merozoite (EBA-175) antigens in primigravid women, with IgG3 showing the strongest
temporal association. The rapid decline of EBA-175 antibodies postpartum highlights dynamic immunological
changes during this period. Larger studies are needed to clarify the role of EBA-175-specific immunity in postpartum
malaria susceptibility.
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Tu174. HIF1a-driven Glycolytic Reprogramming Inhibits Mycobacterium tuberculosis Growth in
Macrophages

Junghwan Lee and Chang-Hwa Song
Chungnam National University, Daejeon, Taejon-jikhalsi, Korea

Abstract Text: Objectives: This study aims to elucidate how metabolic shifts, specifically the HIF 1a-mediated
glycolytic pathway, influence the ability of host to control Mycobacterium tuberculosis (Mtb) within mouse bone
marrow-derived macrophages (BMDMs). Methods: We utilized RNA-sequencing to profile transcriptomic alterations
in Mtb-infected BMDMs. The functional impact of glycolysis was evaluated by modulating glucose availability and
pharmacological regulation of HIF1a using an agonist and the inhibitor FM19G11. Furthermore, the role of succinate
as a metabolic signal for HIF1a stabilization was examined through exogenous treatment. Results: Mtb infection
significantly induced glycolytic gene expression and HIF1a signaling. Enhanced glycolytic flux, driven by high
glucose or HIF1a activation, boosted the production of reactive oxygen species (ROS) and proinflammatory
cytokines, thereby limiting intracellular Mtb growth. Conversely, HIF 1a inhibition facilitated bacterial persistence.
Importantly, exogenous succinate treatment promoted HIF1a stabilization and augmented glycolytic flux, effectively
restricting Mtb survival. Mechanistically, succinate was identified as a critical mediator that stabilizes HIF1q,
promoting a proinflammatory M1-like phenotype and glycolytic metabolism. Conclusions: Our findings demonstrate
that the succinate-HIF 1a axis is a fundamental host defense mechanism. Inducing glycolytic reprogramming via this
axis is essential for the effective restriction of Mtb survival in macrophages.

Tu175. Berberine Promotes Host Lipolysis to Enhance Antimicrobial Defense Against Hypervirulent
Klebsiella Pneumoniae Infection

Jin Kyung Kim
Keimyung University School of Medicine, Daegu, Kangwon-do, Korea

Abstract Text: Hypervirulent Klebsiella pneumoniae (hvKp) is an emerging pathogen that causes severe
community-acquired infections; however, the immune mechanisms controlling intracellular hvKp remain poorly
understood. Here, we investigated the therapeutic potential of berberine against hvKp infection and elucidated its
underlying molecular mechanisms using macrophage cell models and zebrafish in vivo models. We demonstrated
that berberine significantly reduced intracellular hvKp survival in macrophages and improved survival rates in hvKp-
infected zebrafish. Berberine markedly attenuated proinflammatory cytokine production by inhibiting the c-Jun N-
terminal kinase (JNK) and extracellular signal-regulated kinase (ERK) signaling pathways. Notably, we found that
hvKp exploited host lipid droplet (LD) biosynthesis for intracellular survival, and berberine effectively suppressed LD
accumulation. Mechanistically, berberine promoted the nuclear translocation of transcription factor EB (TFEB),
leading to enhanced lipolysis. Although berberine upregulated autophagy-related gene expression during hvKp
infection, it did not induce lipophagy—the selective autophagic degradation of LDs. These findings collectively
demonstrate that berberine serves as a promising therapeutic agent against hvKp infections by modulating host lipid
metabolism to restrict bacterial intracellular survival.
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Tu176. Broad Inhibition of Coronaviruses by an IgM Antibody Targeting a Conserved Spike Fusion Peptide

Kana Matsumura-ohno', Hiroshi Shimoda?, Takuya Nara', Kosuke Miyauchi3, Jun Suzuki3, Hiroshi Ohno?,
Takashi Saito3 and Kenichi Masuda'
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Abstract Text: SARS-CoV-2 remains a major concern due to the ongoing emergence of variants that evade pre-
existing neutralizing antibodies against the viral spike protein. Antibodies recognizing conserved regions within the
spike could provide cross-variant protection; however, induction of IgG may increase the risk of antibody-dependent
enhancement (ADE). We therefore aimed to develop an IgM antibody targeting the fusion peptide, a highly
conserved region across coronaviruses, and to evaluate its antiviral efficacy in vitro and in vivo. From mice
immunized with an amino acid sequence in the spike fusion peptide (SAIEDLLFNKYV; CoV peptide), a monoclonal
IgG antibody (anti-CoV IgG) specific for the fusion peptide core was generated and subsequently used to engineer a
chimeric human IgM antibody (anti-CoV IgM).These antibodies bound the spike of SARS-CoV-2, SARS-CoV, and
MERS-CoV in ELISA and Western blotting. Competitive ELISAs using the CoV peptide showed dose-dependent
inhibition of antibody binding, with anti-CoV IgM exhibiting approximately 100-fold higher affinity than anti-CoV IgG.
Anti-CoV IgM suppressed progeny virus production in cells infected with mouse hepatitis virus and with the Wuhan,
Delta, and Omicron variants of SARS-CoV-2, whereas anti-CoV IgG did not at the same concentrations. All five
human ACE2-transgenic mice receiving intravenous anti-CoV IgM survived to day 10 after lethal challenge with the
Delta variant, whereas two of five mice treated with control IgM died. These findings demonstrate that anti-CoV IgM
confers broad protection against coronavirus infections and may offer a promising strategy for combating current and
future SARS-CoV-2 variants without ADE.

Tu177. Safety, Inmunogenicity and Efficacy of a Human Lymphatic Filariasis Vaccine, LFGuardTM

Mridula Ramamurthy!, Jhishnu Kannan', Jayapoorna Saravanakumar', Ramaswamy Kalyanasundaram!, Sean
Gray? and Darrick Carter2

7University of lllinois Chicago College of Medicine Rockford, Rockford, IL, 2PAl Life Sciences Inc., Seattle, WA

Abstract Text: Lymphatic filariasis is a neglected tropical disease that causes chronic disability and irreversible
damage to the lymphatic system. Despite decades of mass drug administration campaigns aimed at interrupting
transmission, millions of people in endemic regions remain infected. A prophylactic vaccine will be essential to
achieving herd immunity and ensuring the long-term elimination and eventual eradication of the disease. Our
laboratory developed a recombinant protein vaccine, rBmHAXT, which demonstrated strong immunogenicity and
robust protection against challenge infections in both rodent and non-human primate models. A clinical-grade
formulation of this vaccine, designated LFGuard™, has been manufactured in compliance with current Good
Manufacturing Practice (cGMP) guidelines. In this study, we evaluated the safety, immunogenicity, and efficacy of
the LFGuard™ vaccine in a mouse model. The Al-T4™ adjuvant, an alum-adsorbed TLR4 agonist produced by PAI
Life Sciences, Inc. (Seattle, WA), known to promote a balanced Th1/Th2 response, was used to formulate the
vaccine. Safety assessments including body weight monitoring, haematological analyses, and liver and kidney
function tests revealed no adverse effects in any vaccinated groups compared to controls. LFGuard™ elicited a
strong immune response, inducing high antigen-specific IgG titers (1:80,000). In challenge studies, LFGuard™
conferred significant protection, reducing infection by 90.7% relative to controls. These findings demonstrate that the
cGMP-manufactured LFGuard™ vaccine is safe, immunogenic, and highly protective in the mouse model,
supporting its advancement as the first human lymphatic filariasis vaccine to enter clinical trials.
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WA172. Utilizing the VSV Vector Approach for Emerging Infections Disease Vaccine Development

Marija Zaric, Christopher Cooper, Particia Fast, Natalia Fernandez, Swati Gupta, Peter Hayes, Jon Heinrichs, Nina
Malkevich, Arianna Marini, Christopher Parks, Thomas Postler, Faith Sigei and Heejin Yun
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Abstract Text: Better outbreak preparedness is a global priority. Using proven vaccine technology can accelerate
vaccine development for outbreak pathogens. A highly effective Ebola virus (EBOV) vaccine marketed as
ERVEBO® is based on the replication competent recombinant Vesicular Stomatitis Virus (r'VSV) vaccine delivery
vector. ERVEBO® was generated by replacing the VSV envelope glycoprotein with the Zaire EBOV glycoprotein
(ZEBOV-GP), giving rise to VSVAG-ZEBOV-GP. The rVSVAG vector technology is versatile and can be applied to
other viral pathogens; it is safe, provides durable immunity after single administration and induces protective
immunity rapidly. ERVEBO® has already been approved by the European Commission, the US Food and Drug
Administration and regulators in numerous countries. IAVI's emerging infectious disease vaccine candidates are built
on the same rVSV vaccine platform. To address priority viruses that are likely to cause public health emergencies of
international concern, our multidisciplinary expert teams and partners have developed and clinically advanced rvVSV
chimeric vaccine candidates: 1) VSVAG-MARV-GP targeting Marburg virus (MARV) surface glycoprotein (GP), 2)
VSVAG-SUDV-GP targeting Sudan ebolavirus (SUDV) GP, and 3) VSVAG-LASV-GPC targeting Lassa virus (LASV)
surface glycoprotein complex (GPC). Single administrations of VSVAG-LASV-GPC, VSVAG-MARV-GP and
VSVAG-SUDV-GP vaccine candidates provided complete rapid and long-term protection against LASV, MARV and
SUDV diseases respectively, when tested in NHP challenge studies. Importantly, a single intramuscular vaccination
with our VSVAG-LASV-GPC (doses from 2x10*4 to 2x10*7 PFU) or rVSVAG-SUDV-GP (doses from 2x1046 to
2x10"8 PFU) in recent Phase 1 trials (NCT04794218 and NCT05724472) induced robust long-lasting cellular and
humoral (binding and neutralizing) responses. Ultimately, we comprehensively characterized the innate and adaptive
immune responses and identified common immune signatures triggered by a diverse portfolio of our rVSV-vectored
vaccines. This knowledge on VSV vaccine-induced immunity could collectively advance development of additional
lifesaving rVSV platform-based vaccines against viruses with pandemic potential.

W173. Follow-up Investigation of Borderline Results in QuantiFERON-TB Gold-plus Assay
Eunju Shin, Changhee Ha, Jong Do Seo, Hanah Kim, Mina Hur, Yeo-Min Yun and Hee-Won Moon
Konkuk University School of Medicine, Seoul, Korea

Abstract Text: Background: The QuantiFERON-TB Gold Plus (QFT-Plus; Qiagen, Hilden, Germany) assay is
commonly used to screen for latent tuberculosis infection (LTBI), but borderline results (0.2-0.7 IU/mL) frequently
exhibit inconsistency upon follow-up. We investigated the follow-up results of borderline TB1 and TB2 values in the
QFT-Plus assay. Methods: Over a six-year period, 865 individuals who initially presented with borderline results
(0.2-0.7 IU/mL) in either TB1 or TB2 were retrospectively analyzed. We evaluated the agreement and correlation
between TB1 and TB2 values, alongside trends in conversion and reversion. Additionally, follow-up results for a
subset of borderline cases were compared between QFT-Plus and the STANDARD E TB-Feron ELISA (TBF; SD
Biosensor, Suwon, Korea). Resullts: Initial TB1 and TB2 borderline results showed weak agreement (Cohen’s k =
0.575, 95% CI 0.520-0.629) and moderate correlation (Spearman’s p = 0.646, 95% CI 0.606-0.684; P < 0.001). The
highest rate of variability for TB2 was observed during the primary follow-up (34.9%; 52/149); however, this trend
declined across consecutive evaluations. Individuals with borderline values in both TB1 and TB2 exhibited
significantly higher rates of reversion and conversion. Conversely, the presence of a low-negative result (< 0.2
IU/mL) in either tube was associated with high stability and minimal variability. Both assays showed comparable
results for borderline follow-up. Conclusion: Integrating TB1 and TB2 results from the QFT-Plus assay could refine
the interpretation of borderline results. Follow-up testing is recommended when borderline results occur in both
tubes. Future studies should focus on defining clinical thresholds and optimal intervals for follow-up testing.
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W174. ChuS-dependent Carbon Monoxide—producing Probiotics Isolated from Human Volunteers Reduce
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Abstract Text: Inflammatory, infectious, and autoimmune diseases share a common characteristic: dysregulated
immune responses that lead to tissue damage and worsen clinical outcomes across a wide range of pathological
contexts and disease etiologies. Carbon monoxide (CO), traditionally considered toxic, is now recognized as an
endogenous immunomodulatory molecule with potent anti-inflammatory and cytoprotective effects when
administered at microdose levels. However, safe strategies for sustained CO delivery remain a significant obstacle
to its therapeutic application and clinical translation. In this study, we investigated whether naturally CO-producing
probiotic bacteria of Chilean origin, derived from the human gut microbiota, could serve as a biological platform for
endogenous CO delivery through a host-compatible and microbiota-driven mechanism. Commensal strains of
Escherichia coli isolated from healthy Chilean volunteers were selected based on the presence of the chuS gene, a
bacterial heme oxygenase believed to be responsible for CO production and conserved among specific commensal
lineages. The chosen strains (UCPROB) were fully sequenced to rule out transmissible antibiotic resistance and
genotoxicity and showed probiotic properties in vitro and in vivo consistent with established safety and functionality
criteria for probiotic candidates. Oral administration of UCPROB in C57BL/6 mice was safe and induced reproducible
increases in carboxyhemoglobin, confirming CO production in vivo without adverse physiological effects or signs of
systemic toxicity. Functionally, UCPROB treatment reduced disease severity, inflammatory markers, microbial
dissemination, and tissue damage across multiple murine models, including viral, bacterial, intestinal inflammation,
and autoimmunity, resulting in improved clinical and pathological outcomes. Notably, the use of chuS-deficient
mutants demonstrated that the protective effects observed in selected models were dependent on bacterial CO
production thereby establishing a direct link between probiotic-derived CO and disease attenuation. Taken together,
these findings identify CO-producing probiotics of Chilean origin isolated from the human gut microbiota as a safe
and effective strategy for reducing the severity of inflammatory, infectious, and autoimmune diseases with
translational relevance. This work was supported by the Millennium Institute on Immunology and Immunotherapy,
FONDEF IDeA grant ID20110082, FONDECYT Regular grants 1231905, 1231851, and 1240971, and the ANID
National PhD Fellowship No. 21251772.

WA175. Machine Learning Analysis of Post-Acute COVID Symptoms Identifies Symptom Clusters, Severity
Groups, and Trajectories

Beverly Peng', Thomas Dalhuisen?, Aidan Rogers?, Violeta Capric*, Helen Davies®, Steven Deeks?, Christopher
Dupont!, Jesus Estevez', Marcelo Freire!, Natalie Haddad*, Samantha Jones®, J. Daniel Kelly2, Kristin Ladell®, F.
Eun-Hyung Lee*, Jeffrey Martin?, Kelly Miners®, Michael Peluso3, David Price®, Amy Proal”, David Putrino®, Richard
Scheuermann®, Michael VanElzakker’, Yun Zhang®, Gene Tan' and Yu Qian'

1. Craig Venter Institute, San Diego, CA, 2University of California, San Francisco, 3lcahn School of Medicine at
Mount Sinai, *Emory University, SUniversity Hospital of Wales, 6Cardiff University School of Medicine, ”PolyBio
Research Foundation, 8National Library of Medicine, National Institutes of Health
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Abstract Text: The wide heterogeneity of self-reported symptoms has complicated Long COVID research. Disease
phenotyping efforts have relied on symptom groupings defined by clinical intuition, while computational approaches
remain challenging due to the curse of dimensionality: treating each symptom as an independent feature can render
patients effectively unique and hinder robust clustering. Here, we developed a machine learning (ML) framework that
applies topic modeling (TM) to analyze de-identified symptom questionnaires from four post-acute COVID-19
cohorts: the University of California, San Francisco (UCSF; n = 669), Icahn School of Medicine at Mount Sinai
(ISMMS; n = 615), Emory University (n = 60), and the University Hospital of Wales, Cardiff (n = 317). TM-based
analysis identified distinct symptom clusters and latent symptom signatures within each cohort. Through meta-
analysis, we harmonized cohort-specific clusters into ten global symptom meta-clusters and used cluster-level topic
scores to construct a unified severity framework. Across all cohorts, three discrete severity levels: mild, moderate,
and severe, emerged at the cluster level, with clear quantitative separation between groups. These ML-derived
severity scores were significantly correlated with independent clinical and biological measures, including patient-
reported health status (EQ-5D) and SARS-CoV-2-specific antibody responses measured in plasmablasts. Notably, a
severe symptom cluster characterized by neurological and sex-hormonal manifestations, with a predominance of
female patients, was reproducibly observed in both the UCSF and ISMMS cohorts. Several symptom clusters were
also associated with relevant pre-existing conditions, including immunodeficiency and inflammatory bowel disease.
Longitudinal analysis at the symptom level revealed three distinct trajectories: acute symptoms that resolve,
symptoms that persist but attenuate, and progressively worsening symptoms. At the cluster level, two trajectories
were identified during the acute phase (<30 days post onset): recovery during the early post-acute phase (30-90
days post onset) or progression to Long COVID (>90 days post onset). Individuals exhibiting non-mild symptom
clusters during the acute phase had a 2.6-fold increased risk of developing moderate or severe Long COVID
compared with those presenting with mild acute symptoms. Together, these findings demonstrate that ML-based
analysis of symptom questionnaires enables scalable, data-driven patient stratification and provides a foundation for
precision management strategies in Long COVID.

WA176. Thrombospondin-1 Mediates IL-10-mediated Myeloid Regulation to Protect the Lung During
Pseudomonas Aeruginosa Infection

Hernan Penaloza, Agnes Jara, Francisca Roman, Gonzalo Torres-Ayala, Felipe Novoa, Cynthia Moreno-Quidecoy,
Aillairlyn Jara, Pablo Gonzalez, Susan Bueno and Alexis Kalergis

Pontificia Universidad Catolica de Chile, Santiago, Region Metropolitana, Chile

Abstract Text: Pseudomonas aeruginosa is a major cause of hospital- and ventilator-associated pneumonia, in
which bacterial virulence factors and dysregulated host inflammation contribute to extensive lung damage.
Neutrophils and monocytes are essential for antimicrobial defense in the infected lung, yet excessive or poorly
controlled activation of these myeloid cells can exacerbate tissue injury and compromise host survival.
Thrombospondin-1 (TSP-1) is a host-derived glycoprotein previously shown to limit neutrophil-driven pathology
during pulmonary P. aeruginosa infection. Here, we identify a broader immunoregulatory role for TSP-1 in shaping
anti-inflammatory responses in the lung. Using a murine model of infection, we show that TSP-1 promotes the
induction of interleukin-10 (IL-10) in lung tissue following P. aeruginosa challenge. Neutrophils and Ly6C*
monocytes were the predominant sources of IL-10 during the first 48 hours post-infection, and this cytokine was
essential for host survival, effective bacterial control, and attenuation of lung inflammation and injury.
Mechanistically, in vitro studies revealed that TSP-1 drives IL-10 production in lipopolysaccharide-stimulated
CD11b*Ly6G*Ly6C™ cells differentiated from bone marrow precursors through a pathway dependent on the
transcription factor peroxisome proliferator-activated receptor-y (PPARY). Importantly, intratracheal adoptive transfer
of IL-10-sufficient CD11b*Ly6G*Ly6C™ cells into Thbs1~/~ mice prior to infection restored pulmonary IL-10
production, enhanced host defense, and reduced lung inflammation and vascular permeability. Collectively, these
findings demonstrate that TSP-1 coordinates a protective myeloid cell program by inducing IL-10 in neutrophils and
monocytes, thereby balancing antimicrobial immunity with the prevention of excessive lung inflammation during P.
aeruginosa pneumonia.
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WA177. Therapeutic Strategies Targeting Respiratory Syncytial Virus-Associated Disease: Monoclonal
Antibody and Lipid Metabolic Approaches

Ménica Farias', Catalina Andrade’, Ricardo Loaiza', Linmar Rodriguez-Guilarte!, José Mufioz', Patricia Pereira-
Sanchez', Natalia Mufioz-Durango!, Magdalena Pizarro-Ortega’, Benjamin Diethelm-Varela', Alejandra Pereira-
Serrano!, Robinson Ramirez', José Chavez', Karen Bohmwald?, Jorge Soto3, Pablo Gonzalez!, Susan Bueno! and
Alexis Kalergis'

"Millennium Institute on Immunology and Immunotherapy, Pontificia Universidad Catélica de Chile, Santiago, Region

Metropolitana, Chile, 2Instituto de Ciencias Biomédicas, Universidad Autonoma de Chile, 3Millennium Institute on
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Abstract Text: Human respiratory syncytial virus (hRSV) is a major global health concern and a leading cause of
severe lower respiratory tract infections, particularly in preterm infants. Beyond respiratory disease, hRSV can
access the central nervous system (CNS), inducing acute and long-term neurological alterations. Despite its clinical
burden, no approved vaccines exist for neonatal populations, highlighting the need for alternative therapeutic
strategies. Currently licensed monoclonal antibodies (mAbs) against hRSV target the viral fusion protein (F-hRSV).
Here, we evaluated the hRSV nucleoprotein (N-hRSV) as a therapeutic target. We generated a humanized anti-N-
hRSV mAb, yielding four clones (P1-04H, P1-05D, P2-01A, and P2-01D), characterized through affinity,
pharmacokinetic, and in vivo protection studies in BALB/c mice. All clones showed high affinity for N-hRSV protein,
as determined by surface plasmon resonance, and two antibodies remained detectable in vivo for up to 30 days.
Prophylactic administration of anti-N-hRSV mAbs significantly reduced weight loss, clinical scores, and viral load in
lung and brain tissues. Behavioral test analyses 30 days post-infection revealed protection against long-term
neurological alterations, including normalized anxiety-like and exploratory behaviors. In vitro studies demonstrated
antibody-dependent cellular cytotoxicity and complement-dependent cytotoxicity. Additionally, to investigate
mechanisms underlying hRSV-induced neurological pathology, we examined the effects of hRSV on CNS cells,
focusing on neutral lipid metabolism. hRSV infection altered lipid composition and gene expression, while inhibition
of lipid metabolism pathways reduced viral replication. Together, these findings identify anti-N-hRSV mAbs and host
lipid metabolism as promising antiviral targets addressing respiratory and neurological manifestations of hRSV
infection.

W178. B Cell Analysis with Multiplexed Antigen Panels Defines Determinants of Antibody Breadth in Human
Vaccination and Infection

Prasanti Kotagiri', Oliver Wirz2, Emily Haraguchi2, Claus Niemann3, Fan Yang? and Scott Boyd?

TMonash University, Melbourne, Victoria, Australia, 2Stanford University, 3University of California San Francisco

Abstract Text: The cellular, immunogenetic and antigenic factors affecting the breadth of viral antigen variants
recognized by human antibody responses are poorly defined. We developed highly multiplexed panels of DNA-
tagged SARS-CoV-2 antigens from up to 20 viral variants to label and sort 6,262 antigen-binding circulating B cells
from previously naive mRNA vaccinees or infected patients, and from deceased organ donor lymphoid tissues, to
enable antigen receptor and transcriptome sequencing. We applied quantitative modelling to evaluate phenotypic
and BCR features associated with variant antigen binding breadth, and with infection versus vaccination responses.
Blood from infected and vaccinated patients’ showed the greatest enrichment of antigen-specific B cells in a class-
switched memory population that expressed genes associated with the germinal centre, including somatic
hypermutation enzyme AID and IL-21 receptor, suggesting recent emigration. Antigen specificity was also enriched
in atypical B cells that expressed CD11c and T-bet that have been previously reported to transiently expand during
CoV-2 infection and are proposed to be B cells stimulated at extrafollicular sites outside GCs. In contrast to atypical
B cells, post-germinal centre B cells showed progressively increasing variant binding breadth and somatic
hypermutation over time and enriched usage of V-gene IGHV3-53 and isotype IgG1. Vaccination compared to
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infection possessed greater variant binding breadth, with infection preferentially stimulating atypical B cells. This
large-scale analysis reveals key determinants of antigen-binding breadth, critical for understanding responses to
viral infection and guiding vaccine development against rapidly mutating viruses.

Mucosal Inmunology

Th180. Antigenic Cross-Roads: Viral-Self Mimicry Drives CD8* T Cell-Mediated Epithelial Injury in
Ulcerative Colitis

Roshni Roy Chowdhury
University of Chicago, Chicago, IL

Abstract Text: Aberrant CD8" T cell responses to self, commensal, or environmental antigens are thought to drive
ulcerative colitis (UC), yet no antigenic target has been identified. Here, we identify viral-self cross-reactivity as a
mechanistic axis linking infection, immune dysregulation, and tissue-specific autoimmunity in UC. We show that
virus-specific CD8* T cells—particularly EBV-reactive clonotypes—selectively expand in UC and cross-recognize
the epithelial tight-junction protein Claudin-2, providing the first direct evidence that antiviral immunity can be
redirected toward epithelial self-antigens in UC. Using an integrated single-cell TCR/transcriptomic, antigen-
mapping, spatial profiling, and organoid-based functional pipeline spanning the appendix, colon, and draining lymph
nodes, we show that these antigen-specific CD8* T cells acquire a pathogenic GZMK™ effector program capable of
compromising barrier integrity in patient-derived colonic organoids. We further demonstrate that their colonic
accumulation is appendix-dependent: UC patients with prior appendectomy lack this GZMK* effector population, and
its loss cannot be compensated by other lymphoid tissues. Moreover, the loss of this effector axis is associated with
epithelial restitution, providing a mechanistic explanation for why appendectomy reduces UC risk and promotes
endoscopic remission even in therapy-refractory patients. Collectively, our results transform molecular mimicry from
a theoretical model into a validated mechanism of human UC, integrating long-standing epidemiological
observations—including viral associations, the protective effect of appendectomy, and epithelial barrier defects—into
a unified mechanistic framework. They also reveal antigen-specific CD8" T cell pathways as tractable targets for
precision therapies beyond broad immunosuppression.

Th181. Skeletal Muscle DUSP29/DUPD1 Links Colitis with Obesity-associated Metabolic Diseases
Saurav Roy Choudhury and Alberto Martin
University of Toronto, Toronto, ON, Canada

Abstract Text: Objective of the study: Inflammatory bowel disease (IBD), comprising of Crohn’s disease and
Ulcerative Colitis (UC), is a debilitating inflammatory disease of the gastrointestinal tract with no known cause.
Although extensive work has linked numerous genetic loci to IBD, most of these associations remain poorly
understood. In addition, some studies have associated IBD to metabolic diseases such as diabetes and non-
alcoholic fatty liver disease (NAFLD), although the precise molecular and pathophysiological mechanisms underlying
these associations are unknown. Thus, the central objective of this study was to understand the molecular
mechanisms underlying the associations between IBD and obesity related metabolic diseases. Methods and
Results: Employing multiple murine models of colitis, colitis-associated colon cancer (CAC) and obesity-associated
metabolic diseases, we have identified DUSP29/ DUPD1, a phosphatase of unknown function, that links IBD with
metabolic diseases. Specifically, Dupd1-- mice are protected from dextran sodium sulfate (DSS) and Helicobacter
hepaticus induced colitis, and DSS/azoxymethane (AOM) induced CAC. Dupd1-- mice also exhibited protection
against high fat diet (HFD) induced obesity and non-alcoholic fatty liver disease (in female mice) and glucose
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intolerance in both male and female mice. DUPD1 is exclusively expressed in the skeletal muscle. Indeed, using
skeletal muscle specific conditional DUPD1 knockout mice (Dupd1fl/fMyf6Cre), we show that DUPD1 exerts its
colitogenic and obesogenic effects from the skeletal muscle through modulation of autophagy, mitochondrial function
and mitophagy implicating all these processes in DUPD1 mediated IBD and metabolic diseases. These data also
demonstrate a novel role of skeletal muscle in promoting inflammation in distant organs such as the colon, a finding
that suggests a paradigm shift in IBD research. Importantly, a dual specificity phosphatase inhibitor (NSC-663284)
inhibited DUPD1 enzyme activity, modulated autophagy flux and reduced DSS-induced colitis in wildtype mice but
not in Dupd1-- mice. Conclusions: Our study identifies Dusp29/Dupd1 as a central gene that links IBD and obesity-
associated metabolic diseases and suggests that it is a new therapeutic target in IBD, and obesity-associated
metabolic diseases.

Th182. Harnessing Next-generation Phage Therapy Against Graft-versus-host Disease
Kosuke Fujimoto
The University of Osaka, Suita, Osaka, Japan

Abstract Text: Acute graft-versus-host disease (aGVHD) is a severe, potentially fatal complication following
allogenic haematopoietic cell transplantation (allo-HCT) for haematological disorders. Patients undergoing allo-HCT
face numerous clinical interventions—including chemotherapy, radiation, and antibiotic treatments—that influence
the development of aGVHD. Growing evidence highlights the crucial role of the intestinal microbiome in aGVHD
pathogenesis. Early studies in the 1970s demonstrated that mice subjected to allo-HCT under germ-free conditions
exhibited a reduced incidence of GVHD. With advancements in microbial analysis techniques, clinical studies have
since revealed that disruptions to the intestinal environment, such as dysbiosis, are closely linked to the
manifestation and severity of aGVHD symptoms. Despite this knowledge, effective and safe strategies to restore gut
microbial balance remain undeveloped. Recent research has identified the expansion of intestinal Enterococcus
faecalis as a key dysbiosis-related risk factor for aGVHD. Our analysis of the intestinal microbiome in allo-HCT
patients revealed that E. faecalis evades elimination and proliferates by forming biofilms, rather than through
acquiring antibiotic resistance genes. From patient fecal samples, we isolated highly pathogenic, cytolysin-positive
E. faecalis strains. Whole genome sequencing of these bacteria enabled the identification of an anti-E. faecalis
enzyme derived from bacteriophages specific to E. faecalis. This phage-derived antibacterial enzyme demonstrated
potent Iytic activity against E. faecalis biofilms both in vitro and in vivo. Further evaluation using aGVHD-induced
gnotobiotic mice colonized either with E. faecalis or with patient fecal samples dominated by Enterococcus showed
that treatment with the E. faecalis-specific enzyme significantly reduced intestinal Enterococcus populations and
improved survival rates compared to untreated controls. These findings suggest that targeting biofilm-forming,
pathogenic E. faecalis with phage-derived antibacterial enzymes offers a promising therapeutic approach for
preventing or mitigating aGVHD, especially since these bacteria are difficult to eradicate using conventional
antibiotics. In summary, the discovery and application of a bacteriophage-derived enzyme targeting E. faecalis
biofilms represent a novel strategy to address gut dysbiosis-associated risks in allo-HCT patients. This approach
could enhance protection against aGVHD by specifically eliminating a critical pathogenic component of the intestinal
microbiome that conventional treatments fail to control.
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Th183. Dietary Antigens Gradually Inactivate CD4* T Cells to Produce Oral Tolerance

Adrian Albarran-Godinez, Diego Delgado-Zaldivar, Gerardo Suarez-Rojas, Patricia Salcedo-Magafia, Monica
Arias-Guerra, Julian Moctezuma, Rosa Rubio, Iris Madera-Salcedo, Florencia Rosetti and José Crispin

TInstituto Nacional de Nutricion Salvador Zubiran (INCMNSZ)/Universidad Nacional Auténoma de México (UNAM),
Mexico City, Mexico

Abstract Text: CD4 T cells specific to dietary antigens are inactivated through mechanisms that include deletion,
anergy, and acquisition of regulatory capacities. The factors that guide the fate of these cells are unknown. Here, we
analyzed the role of antigen-associated factors (e.g., concentration, frequency, affinity) in determining CD4 T cell
fate during oral tolerance. We adoptively transferred naive OTII CD4 T cells and fed mice with different regimes of
the model antigen ovalbumin (OVA). A single dose of OVA induced an early but short-lived induction of FoxP3.
Gradually, FoxP3* cells decreased and anergic cells became the dominant population. Fate mapping analyses
revealed that regulatory and anergic programs are mostly exclusive. Ultimately, the majority of OTII cells became
apoptotic. Repetitive administration of OVA was associated with a higher expression of anergy-associated molecules
(e.g., Ctla-4, Nrp-1) and transcription factors (e.g., TOX, Helios) in a dose-dependent manner, suggesting that
repetitive exposure to cognate antigen gradually induces a more profound CD4 T cell inactivation. Additionally,
repetitive exposure to OVA promoted homing of anergic CD4 T cells into the lamina propria. However, tolerance was
a short-lived process, as its effect was not detected after OVA was discontinued. Using OVA-specific tetramers, we
identified high and low affinity CD4 T cells and explored the transcriptomic changes induced by oral antigen (ScCRNA-
seq). In vitro examination of tolerogenic fates using ligands of different affinities showed that weak TCR activation
was associated with the development of anergy. Collectively, our results indicate that tolerance to oral antigens
represents a gradual and dynamic process, controlled by the intensity of antigenic stimulation, where expression of
FoxP3 and anergy-associated markers represent a transient phase that leads to clonal deletion.

Th184. Breast Milk-derived Signals Regulate Epithelial Cells Maturation and Gamma Delta-IEL Colonization
to Shape Early Life Intestinal Homeostasis

Marilia Garcia de Oliveira, Yeseswi Archana Guduri, Clara Avelar Mendes de Vasconcellos, Joao Oliveira Goes
Neno, Ana Clara Rosa Guimaraes, Ronaldo Silva Francisco Junior, Heloisa Antoniella Braz de Melo, Joao Vinicius
Honorio da Silva, Patrick Da Silva, Leah Catherine Beauchamp and Rafael Machado Rezende

Brigham and Women's Hospital - Harvard Medical School, Boston, MA

Abstract Text: The intestinal epithelium is a specialized barrier that balances tolerance and defense against luminal
antigens and microbes. Its maturation during early life is shaped by intraepithelial lymphocytes (IELs), the
microbiota, and maternal factors. Natural CD8aa™* af and Vy7* yd IELs are critical for epithelial homeostasis, repair,
and microbial regulation, yet the mechanisms controlling their postnatal maintenance remain poorly understood. We
combined flow cytometry, cross-fostering and co-housing experiments, adoptive IEL transfer into RAG™/~ hosts,
intestinal epithelial cell RNA sequencing, and unbiased proteomic analysis of milk from Taconic (Tac) and Jackson
(Jax) dams to dissect microbiota-dependent and -independent mechanisms controlling IEL development and
epithelial maturation during early life. Taconic mice showed markedly fewer natural CD8aa* and Vy7* yo IELs
throughout the small intestine (SI), while colonic frequencies remained comparable to Jackson mice, indicating a
compartmentalized defect. CD8aa* IEL loss was microbiota-dependent, as co-housing with Jax mice restored their
abundance, whereas Vy7* IEL loss was microbiota-independent and emerged at weaning (day 28) despite normal
thymic output. Cross-fostering Tac pups onto Jax dams fully rescued Vy7* IELs, implicating milk-derived factors.
Proteomic profiling of Tac versus Jax milk revealed broad protein reductions, notably in IGF transport and uptake
pathways, with decreased IGF-1 and osteopontin. Adoptive transfers showed a tissue-intrinsic defect, as Tac IELs
engrafted in Jax RAG™/~ hosts but not vice versa. Sl epithelial transcriptomics revealed downregulation of c-Myc
targets after day 28, coinciding with Vy7* IEL loss and defective epithelial maturation. Together, these findings
reveal that postnatal maintenance of natural IELs depends on distinct environmental cues: while CD8aa* IELs are
shaped by the microbiota, Vy7* yd IELs require maternal milk—derived factors that support epithelial maturation and
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c-Myc—dependent pathways. This identifies a critical early-life window in which deficient milk signals can impair
intestinal immune—epithelial development and long-term mucosal homeostasis.

Tu179. Limosilactobacillus Fermentum SRK414 Drives Epithelial-macrophage Inmunometabolic Crosstalk
in Intestinal Inflammation

Yoojin Shin, Ki Beom Kim, Ji Hyung Kim, | Seul Park, Ye Won Kim, Seung Won Kim and Jae Hee Cheon
Yonsei University College of Medicine, Seoul, Korea

Abstract Text: Intestinal inflammation is sustained by epithelial barrier dysfunction and pro-inflammatory
macrophage activation. Effective resolution likely requires coordinated immunometabolic adaptation across epithelial
and immune compartments. Limosilactobacillus fermentum SRK414, isolated from a healthy infant, was evaluated
for its capacity to modulate this axis in intestinal inflammation. Acute colitis was induced using 2% dextran sulfate
sodium (DSS), followed by therapeutic oral administration of SRK414 (1 x 10° CFU/mL). Immune populations were
analyzed by flow cytometry. Mechanistic studies were performed in Caco-2 and HT-29 epithelial cells and in phorbol
12-myristate 13-acetate (PMA)—differentiated THP-1 macrophages. Untargeted metabolomics and whole-genome
sequencing were used to identify metabolite-associated pathways. In DSS-induced colitis, SRK414 significantly
reduced disease activity and histopathologic injury. In peritoneal cavity cells, CD11b*F4/80* macrophages showed
reduced Trem1* M1 macrophages and increased CD206* M2 macrophages populations. In splenocytes, Foxp3*IL-
10" regulatory T cells expanded. Colonic tissue exhibited decreased expression of inflammatory mediators (Tnf,
I11b) and increased 1110 and junction-associated genes (Cdh1, Tjp1), indicating recovery of mucosal barrier-immune
balance. In epithelial cells, SRK414 supernatant enhanced junction-related gene expression and induced metabolic
alterations characterized by enrichment of itaconic acid, a regulator of macrophage immunometabolism, and 3-
(imidazol-5-yl)lactate, an aryl hydrocarbon receptor (AhR)-associated metabolite, in conditioned media. In PMA-
differentiated THP-1 macrophages, SRK414 promoted M2 polarization and suppressed lipopolysaccharide-induced
TNFa and IL-6 while enhancing IL-10 production. AhR activation was observed in epithelial reporter assays,
consistent with partial involvement of metabolite-sensing pathways in barrier restoration. Together, these findings
support a microbe-driven immunometabolic mechanism linking epithelial metabolic remodeling to macrophage
plasticity and regulatory T cell expansion in intestinal inflammation, highlighting a role for microbial metabolites in
coordinating epithelial-immune crosstalk during mucosal recovery.

Tu180. Secretoglobin (SCGB) - An Under-appreciated Mucosal Defense Protein Family
Paige Hansen Colburn and Michal Tal
Massachusetts Institute of Technology (MIT), Cambridge, MA

Abstract Text: Secretoglobins (SCGB) are mammalian, secreted small alpha helical proteins. There are 11 known
human SCGB proteins which are found in a variety of different secretion types and locations across the body. These
secreted proteins are often found in the mucosa at barrier defense interfaces such as the lungs, mouth, skin,
reproductive organs, among others. By reviewing what's currently known about the 11 known human SCGBs, we
see that different SCGBs’ expressions have implications in a variety of different immunological roles including
bacterial defense, cancers, and inflammation, to name a few. Through GWAS, PheWAS, in vitro bacterial growth
assay, and in vivo murine data, we show that SCGB1D2 inhibits growth of the bacteria that causes Lyme disease
and affects susceptibility to Lyme disease. Several other SCGBs have been found to have microbial defense
properties, including findings in LPS neutralization as well as development and function of alveolar macrophages,
which are crucial in respiratory pathogen defense. These findings suggest that the SCGB protein family plays a
larger role in host mucosal barrier defense against pathogens, is likely under-appreciated in immunology, and has
therapeutic potential as a novel drug class.

142



WA179. A JAK-STAT-activated Myeloid Hub at Ulceration Sites Underlies Resistance to Anti-TNF Therapy in
Crohn’s Disease
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Frangois MosnierS, Catherine Le Berre®, Juliette Podevin®, Emilie Duchalais-Dassonneville®, Jean-Frederic
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Abstract Text: Understanding the molecular basis of immunotherapy resistance in immune-mediated inflammatory
diseases including inflammatory bowel disease (IBD) is key to preventing irreversible tissue damage. Because
myeloid cells drive Crohn’s disease (CD) pathogenesis, we hypothesized that distinct myeloid states shape disease
progression and treatment response. Using integrative single-cell and molecular analyses, we uncovered previously
unrecognized axes of monocyte-macrophage (mo-mac) heterogeneity in the inflamed ileum defined by
combinations of transcriptional programs in refractory ileal CD. These programs and mo-mac states were validated
in several external cohorts. A pathogenic mo-mac subset, interferon-associated inflammatory monocytes (IFIM),
defined by convergent NF-kB and IFNy signaling, dominated late-stage disease. Baseline IFIM enrichment predicted
anti-TNF resistance and severe postoperative recurrence, with IFIM-derived ligands sustaining epithelial destruction.
IFIM showed JAK-STAT activation, indicating susceptibility to JAK inhibition (e.g., upadacitinib). Thus, IFIM-
associated inflammation underlies anti-TNF-resistant CD and provides a framework for molecular patient
stratification and mechanism-guided therapy.

W180. Intestinal Influence on Exocrine Pancreatic Inmunity and Cancer Development via IL-22
Macy Komnick, Dean Zhou, Fabi Sepulveda and Daria Esterhazy
University of Chicago, Chicago, IL

Abstract Text: IL-22 is a pleiotropic cytokine that is known to induce the expression of anti-microbial genes,
including the Reg gene family, in the intestine as well as direct a tissue repair program. The pancreas is functionally
and anatomically related to the intestine and has been shown to be highly sensitive to IL-22. While elevated IL-22
has been associated with several pancreatic diseases including pancreatic ductal adenocarcinoma (PDAC) and
diabetes, the precise transcriptional targets of IL-22 signaling in this organ have not yet been determined. Here, we
set out to comprehensively characterize the transcriptional program induced by IL-22 in the pancreas and gut of both
mice and human using bulk RNA sequencing. To do this in mice, we employed a transgenic mouse model in which
1122 is under the control of the albumin promoter in the liver, resulting in systemically high concentrations of IL-22 in
serum. For human, we developed a pancreatic explant system for ex vivo culture of human pancreas and used
intestinal organoids to determine IL-22 targets in the gut. This analysis revealed that Reg genes were the most
upregulated genes in the murine exocrine pancreas in response to IL-22. Interestingly, IL-22 decreased the
expression of many metabolic genes as well as genes encoding for digestive enzymes, suggesting that IL-22 can
modulate the function of the exocrine pancreas. We also investigated whether gut microbes could modulate
pancreatic gene expression via IL-22 in mice. We found that colonization with both commensal and pathogenic IL-22
inducing gut microbes resulted in significant changes in IL-22 regulated gene expression in the exocrine pancreas.
Finally, we determined that elevated IL-22 accelerates PDAC progression in a murine model of the disease. Overall,
we have defined the transcriptional program induced by IL-22 in the exocrine pancreas and intestine of mice and
human and identified gut microbes as key regulators of pancreatic gene expression via IL-22 induction. Thus, this
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work may provide mechanistic insight into both the homeostatic and disease promoting functions of IL-22 in the
pancreas.

W181. Oral Mucosal Neutrophils in SARS-CoV-2 Infection Are Defined by an Interferon Signature and
Restrained Heterogeneity

Daniel Irelan", Katelyn White!, Brandy Sullivan®, Jason Mathias', Angela Weinhouse', Michelle Galeas-Pena, Gill
Diamond?, Bruce Horwitz® and Sarah Glover

"Tulane University School of Medicine, New Orleans, LA, 2University of Louisville School of Dentistry, SBoston
Children's Hospital

Abstract Text: Cell response states to viruses in the oropharyngeal cavity is an area of emerging investigation. This
is especially true for the antiviral response of neutrophils, which are key players in mucosal immunity. Whether
neutrophils are beneficial in the antiviral response may be context dependent (e.g., mucosal site, virus). Here, we
sought to characterize the cellular state of neutrophils in response to infection with SARS-CoV-2. To accomplish this,
single-cell RNA sequencing was performed (Honeycomb HIVE CLX) on cells captured from gingival mucosal swabs
of patients infected with SARS-CoV-2 or uninfected controls. Analysis was performed using a standard Seurat
workflow (Version 5). Unsupervised clustering revealed six distinct clusters of neutrophils across groups, functionally
characterized by the relative expression levels of cytokines (IL1B, IL8) and calprotectin (S100A8/A9). Individuals
infected with SARS-CoV-2 were found to have a predominance of neutrophils expressing high amounts of IL8
(CXCL8) and relatively lower levels of calprotectin and IL1B. This contrasts with the uninfected controls, where the
neutrophil population was more evenly represented by a clusters defined by either relatively high expression of IL1B
and IL8 or relatively high expression of calprotectin. This clustering also revealed a profound interferon signature
that dominates nearly all neutrophils of the SARS-CoV-2 infected individuals. Gene set enrichment analysis at the
pseudobulk level further revealed a positive enrichment in pathways involved in the antiviral and interferon response.
Taken together, these data implicate oral mucosal neutrophils in the immune response to SARS-CoV-2 and form
initial steps towards further understanding the role of the oral cavity in viral clearance vs. systemic dissemination.

W182. Distinct Mast Cell States Across Human Mucosal Niches Identified by Single-Cell RNA Sequencing
Katelyn White, Michelle Galeas-Pena, Brandy Sullivan, Daniel Irelan, Ismail Fathima and Sarah Glover
Tulane University School of Medicine, New Orleans, LA

Abstract Text: Distinct Mast Cell States Across Human Mucosal Niches Identified by Single-Cell RNA Sequencing
Authors: Katelyn White1, Michelle Galeas-Pena1, Brandy Sullivan1, Daniel W. Irelan1, Fathima N. Ismail1, and
Sarah C. Glover1 Section of Gastroenterology. School of Medicine, Tulane University , New Orleans, LA, United
States Mast cells (MCs) are bone marrow-derived granulocytes that play key roles mediating allergic responses and
in regulation of innate and adaptive immunity. Although MCs are broadly distributed across mucosal surfaces,
whether their cellular states differ according to tissue context remains unclear. To address this question, we
analyzed publicly available single-cell RNA sequencing datasets from healthy adult subjects (ages 18-60)
encompassing multiple mucosal tissues, including the oral mucosa, gingiva, nasal mucosa and duodenum. Using an
integrated single-cell analysis framework, we identified mast cell populations and compared their transcriptional
profiles across tissues. Our analysis revealed distinct, tissue-specific mast cell states characterized by differential
expression of genes involved in immune activation, signaling, and tissue interaction. These findings demonstrate
that mast cells exhibit marked transcriptional heterogeneity across mucosal niches, consistent with functional
specialization driven by local environmental cues. Together, this work highlights the importance of tissue context in
shaping mast cell identity and provides a framework for understanding how mast cell heterogeneity may contribute
to site-specific immune responses at mucosal barriers.
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W183. Regulatory T cells Augment Human Intestinal Epithelial Stem Cell Function Through a PDGF-AA-
dependent Pathway

Neetu Saini', Babajide Ojo?, Akshaya Ramachandran', Pinki Gahlot3, Javier Lopez Rivera!, James Dunn', Maria
Roncarolo!, Michael Rosen', Jenny Wu' and Rosa Bacchhetta'

TStanford University, Stanford, CA, 2University of Alabama at Birmingham, 3University of Duisburg-Essen

Abstract Text: Regulatory T cells (Tregs) maintain immune tolerance via their TCR-dependent functions; however,
their direct contribution to tissue repair remains sparse, with most evidence being limited to murine models. To
define human Treg intestinal tissue-specific mechanisms, we established epithelial stem cells-only patient-derived
human intestinal organoids (enteroids) from Crohn’s disease and co-cultures them with primary thymic Tregs and
lentiviral-mediated FOXP3—engineered Treg cells (CD4LVFOXP3). Conventional activated CD4* T cells disrupted
barrier integrity, increased apoptosis, and depleted LGR5* stem cells. In contrast, CD4LVFOXP3 and thymic Tregs
preserved stemness, enhanced enteroid size, and improved barrier function. Multiplex secretome profiling of
coculture supernatants demonstrated a FOXP3-dependent reduction in pro-inflammatory cytokines (IFN-y, TNF-q,
IL-1B) alongside enrichment of growth- and tissue-repair-associated factors (VEGF, PDGF-AA, IL-22, amphiregulin).
Neutralizing antibody—mediated and pharmacological inhibition of PDGF-AA-PDGFRa signaling impaired LGR5*
stem cells’ growth and barrier function, identifying this pathway as a key regenerative axis mediated by
FOXP3+*Tregs. These findings delineate a direct, human tissue-intrinsic role for FOXP3* Treg programs in epithelial
regeneration and demonstrate that both naturally occurring and engineered Tregs support barrier integrity in addition
to their T Cell specific immunosuppression. By separating epithelial effects from stromal and myeloid influences, this
experimental framework deconvolutes Treg-stem cells’ crosstalk and reveals novel therapeutic targets. Collectively,
the data provide a rationale for using CD4LVFOXP3 to restore epithelial integrity in Crohn’s disease and highlight
PDGF-AA-PDGFRa signaling as a tractable pathway to sustain human intestinal stem cells.

Neuroimmunology

Th187. The Role of Mast Cells and MrgprB2/MrgprX2 in Pain Modulation
Eun Kyung Song and Heidi Wong
Stanford University, Palo Alto, CA

Abstract Text: Mast cells play a crucial role in pain modulation, particularly through the Mas-related G-protein
coupled receptor B2 (MrgprB2) in mice, the equivalent of the human MrgprX2 gene. These receptors, predominantly
expressed on mast cells, are involved in responding to various stimuli, enhancing pain perception in conditions like
osteoarthritis (OA). Increased mast cell populations in OA-affected joints contribute to inflammation and pain. In our
in vivo studies, MrgprB2 knockout (KO) mice were subjected to destabilization of the medial meniscus (DMM),
resulting in an increased OA phenotype and mast cell population compared to control-DMM mice. Notably, MrgprB2
KO-DMM mice exhibited reduced pain sensitivity, suggesting a complex role for MrgprB2 in pain perception. Further
analysis revealed that in the brain, MrgprB2 KO-DMM mice showed decreased expression of pain-related proteins
TRPV1 and GFAP, along with changes in neuron-specific beta Il tubulin morphology. These results underline the
importance of MrgprB2/MrgprX2 in modulating pain and point to these receptors as potential therapeutic targets for
pain relief in chronic inflammatory diseases. Future research should aim to develop specific inhibitors for
MrgprB2/MrgprX2, exploring their potential to reduce pain while preserving essential mast cell functions.
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Th188. Large-scale Proteomic Profiling of Human Multiple Sclerosis Cortices Uncovers Vascular and Blood-
brain Barrier-related Protein Changes

Tradite Neziraj', Masashi Fujita!, Nicholas T. Seyfried2, Mariko Taga' and Philip L. De Jager
TColumbia University Irving Medical Center, New York, N, 2Emory School of Medicine

Abstract Text: Disruption of the blood-brain barrier (BBB), allowing infiltration of blood-borne proteins such as the
coagulation factor fibrin, is a key feature of multiple sclerosis (MS) pathogenesis. Fibrin promotes innate immune
activation, including pathogenic microglial activation leading to inflammation and neurodegeneration. Evidence for
BBB disruption in normal-appearing grey matter (NAGM) is controversial, with some studies reporting no plasma
protein leakage, while others demonstrate cortical fibrin deposition in progressive MS associated with neuronal loss.
To systemically assess protein changes beyond focal lesions in MS, we performed Tandem Mass Tag (TMT)
proteomics on post-mortem frozen normal-appearing dorsolateral prefrontal cortices (DLPFC) of 261 patients with
MS (pwMS) and 353 non-neurological control patients from five different brain banks. Differential abundance
analysis of the pre-processed protein abundance matrix between pwMS and control patients was performed by
fitting a linear model adjusting for age, sex and white matter fractions and revealed a total of 540 upregulated and
594 downregulated proteins in MS. Among the proteins showing the largest effect sizes were multiple proteins
consistent with increased vessel permeability, including fibrinogen peptides, defensins, CRP as well as several
immunoglobulin chains. Moreover, elevated levels of MMP9 and ITGA7 as potential markers of basement
membrane and perivascular remodeling were observed in pwMS. Future work will include validation by histological
assessment of vascular integrity in the same tissue samples. Such validation will be important for informing future
therapeutic strategies aimed at modulating fibrin-associated innate immune activation and its potential neurotoxic
effects in pwMS.

Tu181. CNS-derived Antigens Promote Tregs That Redefine Inmune Privilege and Regulate Peripheral
Immune Responses

Gustavo Gastao Davanzo, Jay Cao, Siling Du, Taitea Dykstra, Chang Han, Kyungdeok Kim, Min Woo Kim,
Jonathan Kipnis, Jang Hyun Park, Felipe Pinho-Ribeiro, Andrea Salvador, Telma Saraiva Santos, Robert Schreiber,
Ruben Silva, Igor Smirnov, Hussein Sultan, Daan Verhaege, Di Xu and Tiago Zaninelli

Washington University in St. Louis, St. Louis, MO

Abstract Text: The central nervous system (CNS) has long been regarded as “immune privileged,” with immune
responses within the parenchyma presumed to be limited. The rediscovery of meningeal lymphatics and specialized
immune niches at CNS borders has challenged this view, raising the question of whether brain-derived antigens
actively shape systemic immunity. Revisiting classical transplantation paradigms, we demonstrate that CNS immune
privilege reflects active immune education rather than immune ignorance. Peripheral priming with a skin allograft
accelerates rejection of a subsequent intracerebral graft, indicating that brain-implanted tissues are immunogenically
recognized. In contrast, in unprimed hosts, intracerebral skin grafts initially survive and vascularize but are ultimately
rejected. Furthermore, prior intracerebral priming delays rejection of a later peripheral skin graft, revealing a
dominant tolerogenic program initiated by CNS antigen exposure with systemic consequences. Mechanistically, we
identify regulatory T cells enriched at dural sinuses—termed CNS border Tregs (bTregs)—that persist independently
of microbiota or dietary antigens. Delivery of CNS-derived peptides via cerebrospinal fluid converts antigen-specific
naive T cells into bTregs through a TGF-B- and CNS1-dependent pathway. Genetic disruption of CNS1 selectively
reduces dural Tregs, enhances cytotoxic immune infiltration, and accelerates intracerebral allograft rejection.
Functionally, intracisternal magna delivery of MHC class ll-restricted neoantigens expands antigen-specific bTregs
and abolishes the efficacy of peripheral neoantigen vaccination against tumors expressing the same epitopes. This
systemic immunosuppression is reversed when bTreg generation is impaired. Together, these findings redefine CNS
immune privilege as an active, border-centric tolerogenic program that shapes peripheral immunity, with implications
for transplantation, neuroimmunology, and cancer immunotherapy.
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Tu182. CD8* T cell Antigen Recognition Reveals STAT5B Trends in Narcolepsy Type 1
Rebecca Kocsis', Lasse Voss2, Han Yan', Jing Zhang', Sine Hadrup? and Emmanuel Mignot'

TStanford University School of Medicine, Palo Alto, CA, ?Danish Technical University

Abstract Text: Narcolepsy type 1 (NT1) is caused by the loss of hypocretin (HCRT) producing neurons in the lateral
hypothalamus. It is associated with HLA DQ06:02, present in 98% of cases, TCR genes TRAJ24, TRAJ28, and
TRBV4-2, and to a lesser extent, HLA A11:01. Environmental events, such as influenza/A H1N1 (2009 pandemic
H1N1) infection and vaccination, have been linked to NT1 onset. The genetic and environmental findings support a
model in which NT1 arises through T cell-mediated autoimmunity triggered by prior influenza exposure. Antigen-
specific CD8* T cells have been identified, notably targeting intracellular RFX4 and LHX9 epitopes presented by
various HLA class | alleles; however, their recognition patterns and role in disease are unclear. A panel of 1057
peptides derived from influenza and HCRT-specific proteins restricted to HLA A02:01 and A11:01 were predicted
with NETMHCpan4.1. DNA barcoded pMHC class | multimers were built with the peptide panel and used to stain
PBMC samples from 24 HLA A02:01+/A11:01* NT1 patients and 23 matched controls. A phenotypic antibody panel
was also used to stain the PBMC samples. Multimer-bound CD8* T cells were FACS-sorted and DNA barcodes
sequenced. Barcode sequence information was analyzed with Barracoda 1.8. NT1 patients and controls recognize
similar numbers of viral peptides and at similar frequencies. Although both groups recognize similar numbers of self-
peptides, the frequency of individual CD8* T cell populations recognizing autoantigens is increased in NT1 patients.
Controls recognize a greater number of peptides derived from the autoantigen STAT5B than NT1 patients. Despite
this, the frequency of the CD8* T cell populations recognizing STAT5B in NT1 patients is greater than controls. No
differences in populations identified with the phenotypic antibody panel were observed between NT1 patient and
control samples. NT1 patients exhibit fewer but higher-frequency STAT5B-specific CD8* T cell populations,
suggesting potential clonal expansion of self-reactive T cells. Like RFX4 and LHX9, STAT5B is an intracellular
transcription factor enriched in HCRT neurons. Intracellular antigens may be common targets of CD8* T cell
responses in NT1. Functional studies are needed to characterize these CD8* T cell populations and their relevance
to disease.

Tu183. Cold-induced Inmunomodulation Requires Proper Sympathetic Architecture Maintained by
Endothelial Semaphorin 6D

Yumiko Mizuno', Hiroaki Matsushita, Yuko Fukushima', Shuhei Kobuchi2, Shohei Koyama', Masayuki Nishide',
Yoshimitsu Nakanishi', Mayuko Izumi', Maiko Naito", Kazuichi Maruyama’, Tatsusada Okuno! and Atsushi
Kumanogoh'

"The University of Osaka, Suita City, Osaka, Japan, 2Hyogo Medical University

Abstract Text: Environmental temperature critically shapes host immunity, with cold conditions weakening infection
defenses while aggravating autoimmune and allergic disorders. Cold exposure activates the sympathetic nervous
system. Proper sympathetic nerve distribution in lymphoid organs has been shown to be important for optimal
immune responses. However, the molecular mechanisms regulating sympathetic architecture and its impact on
temperature-dependent immunity remain poorly understood. We recently found that semaphorin 6D (Sema6D), an
axon guidance molecule, regulates sympathetic nerve architecture, as Sema6d-- mice exhibit increased sympathetic
nerve density in lymph nodes. We therefore examined whether Sema6D mediates cold-induced immune alterations
through regulation of sympathetic nervous system architecture. Experimental autoimmune encephalomyelitis (EAE),
a model of multiple sclerosis, was induced in wild-type and Sema6d-- mice, including global and cell type-specific
knockout models, housed at room temperature (22°C) or cold (10°C). Disease manifestations, central nervous
system pathology, and peripheral lymphoid responses were evaluated through immunophenotyping and histological
analysis. At room temperature, wild-type and Sema6d-- mice developed equivalent EAE pathology. However, cold-
challenged Sema6d-- mice demonstrated markedly diminished disease severity, reduced central nervous system
inflammation, and decreased demyelination compared to controls. Endothelial-specific Sema6d deletion
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(Sema6dAVEcad) replicated this cold-specific protection, whereas neuronal or microglial-targeted deletions showed
no effect. Adoptive transfer experiments confirmed that endothelial Sema6D governs antigen-specific CD4* T cell
priming within lymph nodes during cold challenge. Mechanistically, Sema6dAVEcad mice exhibited aberrantly
increased perivascular sympathetic innervation density in the lymph node, despite normal vascular patterning. Under
cold exposure, these mice showed elevated blood pressure and tissue norepinephrine levels. This was
accompanied by intensified lymph node hypoxia and elevated cellular stress responses, including upregulated
endoplasmic reticulum stress markers and oxidative stress factors in CD4* T cells. These microenvironmental
changes resulted in reduced lymph node cellularity and impaired T cell responses. Notably, pharmacological
sympathetic denervation using 6-hydroxydopamine reversed the cold-mediated disease attenuation in
Sema6dAVEcad mice, restoring EAE susceptibility to control levels, establishing causality. Our findings demonstrate
that endothelial Sema6D regulates immune homeostasis under cold exposure through control of peripheral
sympathetic nerve architecture. This work reveals how sympathetic innervation patterns influence the lymphoid
microenvironment to modulate immune responses, suggesting potential therapeutic strategies for environmentally-
influenced inflammatory conditions.

W184. Impaired Adaptive Astrocyte Senescence Disrupts Cell-cell Communication and Drives Stress
Susceptibility in Major Depressive Disorder

Ayaka Nagao', Tsukasa Sato!, Dain Kasseki', Katsunori Ota', Miyu Yokouchi!, Naohiro Ueda2, Sena Yamamoto',
Maki Miyajima', Yuki Saito? and Takako Chikenji"

"Hokkaido University, Sapporo, Hokkaido, Japan, 2Sapporo Medical University

Abstract Text: Chronic stress is a risk factor for Major Depressive Disorder (MDD); however, significant individual
variability exists in stress resilience. Elucidating the molecular basis of this resilience is crucial for understanding
MDD pathology. While cellular senescence is widely recognized as a pathogenic driver of aging and inflammatory
diseases, the Senescence-Associated Secretory Phenotype (SASP) can also mediate beneficial cell-cell
communication essential for maintaining tissue homeostasis and plasticity. We hypothesized that physiological
senescence plays a pivotal role in maintaining brain homeostasis under psychosocial stress, serving as a
fundamental stress resilience capacity, and that the failure of this physiological senescence contributes to MDD
susceptibility. Gene Set Enrichment Analysis of bulk RNA-seq datasets from postmortem brains of MDD patients
revealed significant downregulation of senescence-associated gene signatures in the prefrontal cortex (PFC)
compared to controls. To elucidate the causal link, we utilized the "Social Status Loss (SSL)" mouse model. In this
model, dominant mice subjected to "Forced Loss (FL)" exhibiting depression-like behaviors displayed significant
suppression of senescence-associated genes. Notably, a negative correlation was observed between the severity of
depressive symptoms and senescence gene expression. Weighted Gene Co-expression Network Analysis
(WGCNA) revealed that in mice exhibiting impaired induction of this physiological senescence, pathways related to
cytokine-mediated signaling and leukocyte activation were enriched. Conversely, resilient mice that maintained
physiological senescence showed enrichment in neurogenesis and glial cell differentiation pathways. Validation
using the Chronic Social Defeat Stress (CSDS) model confirmed that resilient mice exhibited higher senescence
enrichment scores, whereas susceptible mice showed lower scores. Interestingly, non-responders to selective
serotonin reuptake inhibitors (SSRIs) also exhibited lower senescence scores compared to responders. Next, single-
nucleus RNA-seq analysis of MDD postmortem brains identified significant downregulation of senescence-
associated genes specifically in PFC astrocytes. Furthermore, astrocyte clusters characterized by a failure of
physiological senescence exhibited diminished cell-cell communication and a marked collapse of intracellular
transcription factor networks centered on specific nuclear receptors. Our findings challenge the conventional view of
senescence. We propose that astrocyte senescence functions as an adaptive stress response, or beneficial
senescence, necessary for stress resilience. Consequently, senescence insufficiency in astrocytes may represent a
novel maladaptive mechanism underlying the pathogenesis of MDD.
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W185. Skull Bone Marrow Niche Activation Mediates Peripheral-CNS Immune Crosstalk in Alzheimer's
Disease

Thandiwe Chavula, Sharon Wu, Catherine Wasser, Janaka Wansapura, Joachim Herz and Laurent Calvier
University of Southwestern Medical Center, Richardson, TX

Abstract Text: Background: Amyloid B (AB) accumulation is a hallmark of Alzheimer's disease (AD), yet AB-targeted
therapies show limited efficacy, underscoring the need for alternative targets. Neuroinflammation is a third core AD
pathology, involving both resident microglia and infiltrating peripheral immune cells. However, the mechanisms
behind peripheral immune cell recruitment remain poorly defined. Recent work identifies the skull bone marrow
(SBM) as a unique immune niche with direct channels to the central nervous system (CNS), suggesting a potential
route for neuroimmune communication. Its role in AD has not been established. Our preliminary findings indicated
that Reelin, a pro inflammatory endothelial factor, is elevated in AD and may reflect SBM activation. Here, we
investigated whether SBM activation represents a novel axis linking CNS pathology to peripheral immune responses
in AD. Methods: Plasma Reelin levels were quantified in AD patients and mouse models. To assess SBM activation,
WT mice received PBS or AB;_4 fibrils, followed by Reelin mRNA quantification via PCR, and immune composition
of SBM niche profiling by flow cytometry. To test whether niche activation is modifiable, Reelin inhibition using the
CR 50 antibody was evaluated in 5xFAD and APPNL-F mice, and SBM niche size and density quantified.
Longitudinal 9.4T T, weighted MRI validated in vivo SBM niche changes following CR-50 treatment. Results:
Plasma Reelin increased with disease severity in AD patients and mouse models. Reelin mRNA was selectively
upregulated 2-fold in SBM, decreased in femur, and unchanged in liver, mirroring plasma levels. AB; 4 fibril
injection elevated plasma Reelin and induced SBM-specific increase in Reelin expression. AB; 4. also expanded
SBM cellularity, with significant increases in neutrophils and monocytes, indicating an acute immune response. In
5xFAD mice, SBM niches were enlarged, and niche area and intensity correlated with Reelin expression. CR-50
treatment significantly reduced niche area and density in both AD models. MRI confirmed reduced SBM volume
following treatment in APPNL-F mice. Conclusion: These findings identify SBM niches as active mediators of CNS—
peripheral immune crosstalk in AD. Reelin serves as a potential marker of SBM activation, and its inhibition
attenuates niche expansion, highlighting Reelin as a promising therapeutic target in AD-related neuroinflammation.

W186. B cell Depletion with anti-CD20 Promotes Mucosal-originating Regulatory IgA B cells in Multiple
Sclerosis

Tradite Neziraj', Elisabeth Péssnecker?, Angela A. Wang?®, Paul Saary2, Adrian-Minh Schumacher?, Florian
Ingelfinger>, Amandine Mathias8, Edoardo Galli2, Marco Hafelfinger, Michelle Zuo3, Samuel Jones?, Vasiliki
Pantazou®, Joep Killestein*, Sabine Schadelin?, Pascal Benkert?, Cristina Granziera2, Caroline Pot8, Antje Bischof”,
Jan Hendrik Niess2, Magdalena Filipowicz Sinnreich?, Tobias Derfuss?, Charlotte E. Teunissen?, Jens Kuhle2, David
A. Hafler®, Renaud Du Pasquier5, Yoshiaki Yasumizu®, Jennifer L. Gommerman® and Anne-Katrin Probstel?

TColumbia University Irving Medical Center, New York, NY, 2University of Basel, 3University of Toronto, Amsterdam
UMC, 5University of Freiburg, 6University of Lausanne, 7University of Bonn, 8Yale School of Medicine

Abstract Text: Monoclonal anti-CD20 antibodies (anti-CD20) efficiently suppress inflammation and can reduce
disability progression in multiple sclerosis (MS). They selectively deplete CD20-expressing B cells, while CD20-
negative cells are spared. Anti-CD20 alters systemic levels of B cell-activating factor (BAFF) and a proliferation-
inducing ligand (APRIL)—crucial factors for the survival and generation of regulatory IgA B cells. Yet, whether anti-
CD20 and consequently altered B cell-regulating factors impact mucosal-derived regulatory IgA B cell responses in
MS is unknown. Here, we performed longitudinal multi-omic profiling of blood, cerebrospinal fluid (CSF), and
intestinal samples from anti-CD20-treated patients with MS. Findings were corroborated in a murine autoimmune
encephalomyelitis (EAE) model. By applying an algorithm-guided analysis of high-dimensional spectral flow
cytometry and single-cell RNA data, we found that anti-CD20 B cell depletion in MS is associated with increased
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trafficking of regulatory, IL-10-producing IgA B and plasma cells from gut mucosal tissue into the systemic
circulation and CSF. Furthermore, we observed persistently elevated systemic levels of BAFF and APRIL throughout
the duration of anti-CD20 treatment, which were related to favorable outcomes in independent cohorts of MS
patients receiving anti-CD20 therapy. Altogether, we identified novel regulatory effector mechanisms of anti-CD20-
mediated B cell depletion with substantial implications for future therapeutic strategies that harness mucosal immune
regulatory mechanisms in autoimmune diseases.

No Poster. Cytotoxic T Cell Recognition of a-synuclein Drives Pathogenic Inmune Responses in Multiple
System Atrophy

Jae Seung Moon', Salvinaz |. Moutusy!, Mengrui Zhang!, Alain Ndayisaba?, Diego Rodriguez?, Mitchell G. Miglis”,
Vikram Khurana?, Fereshteh Jahanbani', William H. Robinson'

TStanford University, 2Brigham and Women'’s and Massachusetts General Hospital

Abstract Text: Multiple system atrophy (MSA) is a rapidly progressive and fatal a-synucleinopathy characterized by
autonomic failure, parkinsonism, and cerebellar ataxia, for which no disease-modifying therapies currently exist.
Neuroinflammation is a prominent feature of MSA pathology; however, the contribution of adaptive immune
responses to disease pathogenesis remains poorly understood. In Parkinson’s disease (PD), recent studies have
demonstrated that T cells can recognize a-synuclein and acquire pathogenic effector functions, raising the possibility
that similar immune mechanisms may operate in other synucleinopathies. Here, we comprehensively profile
peripheral T cell responses in patients with MSA, in comparison with PD and healthy control (HC) cohorts, using
single-cell transcriptomics, flow cytometry, and antigen-specific functional assays. We demonstrate that peripheral T
cells from MSA patients exhibit strong activation and are skewed toward cytotoxic and inflammatory phenotypes.
Single-cell RNA sequencing reveals clonal expansion of cytotoxic CD8* T cells expressing GZMB, GNLY, and
transcriptional programs associated with chemokine- and integrin-mediated central nervous system (CNS)
trafficking. Functionally, both CD4* and CD8* T cells from MSA patients recognize a-synuclein monomers and pre-
formed fibrils in an HLA class I/ll-dependent manner, driving proliferation, clonal expansion, and acquisition of
cytotoxic features. Consistent with these peripheral immune responses, post-mortem analysis of MSA brain tissue
shows increased CD8* T cell density in the parietal cortex compared to HC, including cytotoxic (GZMB™*, GZMK™)
and pro-inflammatory (IFNy*) CD8* T cell subsets, demonstrating that activated T cells are present at sites of
neurodegeneration in MSA. Together, these findings identify a-synuclein-reactive cytotoxic T cells as an active
component of MSA pathobiology, linking peripheral immune activation with CNS neuroinflammation and supporting
adaptive immune pathways as a rational target for translational therapeutic strategies in MSA.
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Tu184. The CXCL1/8-CXCR2 Axis Drives a Pathogenic Neutrophil-Macrophage Feedback Loop in Recurrent
Pregnancy Loss

Yating Li', Shumin Pan', Zhenxin Feng!, Wai Yen Yim? and Yuanzhen Zhang'

1Zhongnan Hospital of Wuhan University, Wuhan, Hubei, China (People's Republic), 2Union Hospital of Huazhong
University of Science and Technology

Abstract Text: Objective: The disruption of maternal-fetal immune tolerance is a primary driver of recurrent
pregnancy loss (RPL), mediated by a pathological inflammatory state in the decidua. As innate responders,
neutrophils remain heavily understudied in this context due to their short half-life. Here, we aim to decipher
neutrophil heterogeneity within the decidual microenvironment and elucidate its pathogenic role in RPL. Method: We
performed a retrospective analysis of electronic health records from RPL patients and healthy controls (elective
terminations) to evaluate systemic peripheral blood profiles. Concurrently, we integrated scRNA-seq and bulk RNA-
seq deconvolution of human decidual tissues, employing an optimized alignment pipeline to resolve the neutrophil
immune landscape. Findings were validated via immunofluorescence in clinical samples to confirm neutrophil
expansion and explicit markers of NETosis. Mechanistic in vivo experiments were conducted in the CBA/JxDBA/2J
RPL murine model utilizing a CXCR2 inhibitor, Cl-amidine, and DNase |. Parallel in vitro chemotaxis and co-culture
assays evaluated CXCL1/8-mediated neutrophil recruitment, NET release, and macrophage polarization. Result:
Clinical and transcriptomic analyses convergently revealed systemic and local neutrophil expansion in RPL patients.
High-resolution subclustering resolved neutrophil heterogeneity into five distinct subsets, identifying an enriched,
pathogenic CXCR2* subpopulation characterized by hyperactivated NETosis within the decidua. Receptor-ligand
mapping established a conserved CXCL1/8-CXCR2 signaling axis between decidual M1 macrophages and CXCR2*
neutrophils across human and murine models. Acting as the primary source of CXCL1/8, these macrophages
actively drive CXCR2* neutrophil recruitment. In vitro, CXCL1/8 stimulation induced robust NETosis, with released
NETSs directly provoking M1 macrophage polarization. Crucially, in vivo CXCR2 blockade or targeted NET
degradation abrogated M1 polarization, resolved decidual inflammation, and rescued fetal loss. Conclusion: We
elucidate a novel, bidirectional crosstalk mechanism driving RPL. We demonstrate that abnormally secreted
CXCL1/8 in the decidual microenvironment recruits a pathogenic CXCR2* neutrophil subpopulation. Upon
recruitment, these neutrophils release neutrophil extracellular traps (NETs), which act as endogenous damage-
associated molecular patterns (DAMPs) to provoke further pathological M1 macrophage polarization. This vicious
inflammatory cascade breaks maternal-fetal immune tolerance. Ultimately, our findings highlight CXCR2-NET axis
as a novel clinical biomarker and promising therapeutic target for RPL.

Tu185. Human Respiratory Syncytial Virus Causes Maternal Inflammation in Pregnant Mice and Behavioral
Alterations in the Offspring

José Mufioz', Karen Bohmwald?, Patricia Pereira-Sanchez®, Catalina Andrade®, Ménica Farias3, Susan Bueno?,
Pablo Gonzalez®, Claudia Riedel* and Alexis Kalergis®

TPontificia Universidad Catélica de Chile, Santiago, Region Metropolitana, Chile, 2Universidad Auténoma de Chile,
3Millennium Institute on Immunology and Immunotherapy, 4Universidad Andres Bello

Abstract Text: Human respiratory syncytial virus (hNRSV) is one of the most prevalent respiratory viruses during the
autumn and winter seasons. Classic symptoms of infection include cough, fever, and nasal congestion, which can
progress to bronchiolitis or pneumonia in severe cases. The risk groups for this virus include children under 5 years
of age, pregnant women, and older adults. hRSV mainly infects cells of the lower respiratory tract. In severe clinical
cases of hRSV infection and in research conducted on cell lines, the virus can infect other cell types, including those
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from the central nervous system (CNS) and placenta. The effects of hRSV infection during pregnancy on the
offspring have not yet been studied. To address this, it is necessary to understand the changes this virus generates
in the mother and fetus. This research aims to evaluate whether hRSV alters the behavior of offspring using a
murine model. Pro-inflammatory cytokines and behavioral alterations were examined in mice born to mothers
infected with hRSV. Increased levels of IL-6 and TNF-a were detected in the fetuses’ brains. Moreover, the offspring
of infected mice exhibited a behavioral phenotype associated with neurodevelopmental disorders. Our data support
the hypothesis that hRSV infection during gestation causes maternal immune activation (MIA) and impairs the social
behavior of the offspring.

W187. Maternal Immune Activation Triggers a Pathogenic "Senescence Chain" from Placenta to Offspring
Brain Linking to Neurodevelopmental Disorders

Tsukasa Sato', Maki Miyajima’, Katsunori Ota', Ayaka Nagao', Dain Kasseki', Miyu Yokouchi!, Naohiro Ueda?,
Sena Yamamoto', Yuki Saito? and Takako Chikenji'

"Hokkaido University, Sapporo, Hokkaido, Japan, 2Sapporo Medical University

Abstract Text: Maternal immune status during pregnancy determines the lifelong risk of neurodevelopmental
disorders (NDDs). Epidemiological evidence links prenatal pathogen exposure—including herpes simplex virus type
2, cytomegalovirus, and SARS-CoV-2—to maternal immune activation (MIA) and the etiology of autism spectrum
disorder (ASD) and schizophrenia. While placental inflammation and disrupted cytokines (IL-6 and IL-17) mediate
this risk, the transmission mechanisms to the fetal brain remain unclear. Here, we focused on cellular senescence,
characterized by irreversible cell cycle arrest and the secretion of bioactive factors known as the senescence-
associated secretory phenotype (SASP). While senescence plays a physiological role in healthy pregnancy,
excessive senescence is linked to complications. We hypothesized that MIA triggers aberrant placental senescence,
propagating to the offspring brain, leading to cytokine-induced neuronal senescence, neuroinflammation, and NDD-
associated neural substrates. First, analysis of publicly available single-cell RNA-seq datasets from SARS-CoV-2-
infected placentas revealed high senescence and SASP scores, with elevated IL-6 and IL-17 expression compared
to uninfected controls. Next, using a poly(l:C)-induced MIA mouse model, we observed increased hippocampal
senescence. Notably, the expression of the senescence marker Cdkn2a significantly correlated with behavioral
abnormality scores. Gene expression analysis indicated a mixed M1/M2 microglial phenotype, and multiplex-IHC
identified doublecortin-positive (DCX*) immature neurons as the primary senescent population. To test whether the
IL-6 and IL-17 observed in the placenta induce this neuronal senescence, treating HT-22 immature neuronal cells
with recombinant cytokines revealed that while IL-6 alone induced senescence, the combination of IL-6 and IL-17
was required to induce potent SASP (IL-1a, IL-1B) and the "don't eat me" signal CD47. This CD47 upregulation and
increased neurite length were confirmed in Doxorubicin-induced senescent cells and in vivo DCX* cells, suggesting
aberrant synaptic formation. Finally, treating MG6 microglia with senescent HT-22-derived SASP upregulated SIRPA
(CD47 ligand) and impaired phagocytic activity. Collectively, these results suggest a pathogenic "senescence chain
axis": MIA-induced placental SASP triggers neuronal senescence in the offspring. These senescent neurons evade
microglial surveillance via CD47 upregulation and suppress microglial function via SASP, leading to
neuroinflammation and NDD-associated neural substrates.
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W188. Unraveling the Inmune Landscape of Chronic Placental Inflammation Across Gestation Through
Multi-omics

Dustyn Levenson', Roger Pique-Regi', Riddhishrree Badhan?, Francesco Monticolo®, Jian Shu?, Luke Myers?,
Kristine Wylie? and Nardhy Gomez-Lopez?

"Wayne State University School of Medicine, St. Louis, MO, 2Washington University in St. Louis, 3Massachusetts
General Hospital, Harvard Medical School, 4Vanderbilt University Medical Center

Abstract Text: The placenta is central to fetal development and long-term offspring health, and placental
dysfunction is a major driver of adverse perinatal outcomes. Chronic placental inflammation (CPI) represents the
most common placental pathology associated with late preterm birth and is strongly linked to unexplained fetal death
and adverse developmental consequences. CPI is defined histologically by maternal mononuclear cell infiltration of
placental tissues; however, the cellular composition, spatial organization, and molecular programs underlying CPI
across gestation remain poorly understood. Here, we generated an integrated multi-omic atlas of CPI by profiling
placental and extraplacental tissues from preterm and term pregnancies using imaging mass cytometry, single-cell
RNA sequencing, spatial transcriptomics, T Cell receptor (TCR) repertoire and viral sequence mining, and genome-
wide DNA methylation analysis. CPl emerged as a gestational age-dependent immune continuum rather than
uniform inflammatory state, with distinct cellular architectures and signaling programs. Preterm CPI was
characterized by diffuse immune infiltration dominated by cytotoxic CD8* T cells, activated macrophages, and
natural killer cells within the extraplacental membranes, forming self-amplifying inflammatory circuits. In contrast,
term CPI displayed spatially restricted immune niches enriched for homeostatic myeloid cells and regulatory T cells,
suggesting active containment of inflammation and preservation of maternal-fetal tolerance despite ongoing immune
activation. Multi-omic integration further revealed contributions from the developing fetal immune system in preterm
CPI, including macrophages, T cells, and mast cells of fetal origin that reshaped maternal-fetal immune
communication. Cell-cell communication analyses identified robust pro-inflammatory signaling networks in preterm
CPI, whereas term CPI was associated with resolution-phase and regulatory pathways. TCR repertoire profiling
identified expanded memory clonotypes with viral epitope similarity, consistent with antigen-agnostic or bystander
activation. Finally, DNA methylation analyses revealed CPl-associated epigenetic remodeling linked to
developmental and neurocognitive pathways in preterm birth. Together, this atlas defines the cellular, spatial, and
molecular architecture of CPI across gestation and explains how chronic inflammation drives prematurity and
offspring injury, or alternatively remains compatible with term delivery, providing a framework for translational
biomarker discovery and therapeutic intervention development.

Stem Cell & Organ Transplantation

Th189. T cell Exhaustion After Kidney Transplant Is Associated with Thymoglobulin, Not Chronic Antigenic
Stimulation

Xiomara Benavides Lopez', Zhihao Li!, Duncan McKenzie?, Adam Laing?, Byron Smith!, Walter Park’, Esma
Kesik', Naginder Singh! and Mark Stegall'

TMayo Clinic, Rochester, MN, 2IMU Biosciences, London, UK

Abstract Text: Background. T cell exhaustion after Kidney Transplant (KTx) is associated with increased infections
and less rejection, but its etiology is unclear. The current study compared T cell markers including exhaustion from
pretransplant to 2 years in older recipients receiving thymoglobulin (rATG) vs basiliximab induction. Methods. We
retrospectively studied 42 cell surface markers by flow cytometry in paired PBMC samples (pretransplant and 2
years) in KTx recipients who were 54-74 years of age at KTx and had received either rATG induction (n = 13) or
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basiliximab induction (n = 8). All were were CMV seropositive at KTx. At 2 years, lymphocyte counts were normal
(=950/uL) and none had rejection. Paired t-Test was used to compare changes. Results. The basiliximab group was
older (66.2+5.2 vs 59.4+4.3 years) but otherwise not different (sex, type of transplant, race, or cause of renal failure).
In the rATG group at 4 months, there were profound, widespread decrements in all T cell types. The rATG group
(but not the basiliximab group) showed multiple changes at 2 years (Table) including: decreased number of CD4+ T
cells and their subsets (naive, all memory subsets and Tscm, stem cell-like memory cells that maintain all memory
subsets). CD8* T cell numbers and subsets were similar to baseline, except for naive cells that decreased. At 2
years, the proportion of cells expressing exhaustion-related markers (PD-1 and/or TIGIT) was unchanged in the
basiliximab group but increased in the rATG group including: overall CD4* T cells, CD4* T central memory, CD4* T
terminal memory. Conclusions. T cell exhaustion after KTx is primarily due to rATG induction and not chronic
antigenic stimulation (not seen in the basiliximab group) or rATG resistance (exhausted cells were depleted at 4
months). At 2 years, the decreased number of CD4* T cells combined with an increase in the proportion of
exhausted CD4* T cells of all types suggests that the stress of immune reconstitution results in a unique form of T
cell exhaustion that may affect long-term KTx outcomes. Cell type/t(t24m-tOm)/p-value CD4+ -0.224/1.9991E-06
CD4+TN -0.113/0.0002 CD4+Tscm -0.014/0.008 CD8+*TN -0.034/0.006 CD4+Exhausted 0.110/0.00003
CD4+TCMExhausted 0.026/0.00098 CD4+*TTMExhausted 0.066/0.00049

Th190. Durable Leukemia-free and Severe GvHD-free Survival in Patients Treated with afdepleted-HSCT and
Tr1 Cell-enriched T-allo10 Imnmunotherapy

Alma-Martina Cepika', Alice Bertaina', Rosa Bacchetta', Giulia Barbarito!, Pauline Chen', Anay Limaye, Linda
Oppizzi!, David Shyr!, Orly Klein', Rajni Agarwal-Hashmi', Karen Kristovich?, Kathryn Melsop', Keri Tate', Jennifer
Lee', Gopin Saini!, Matthew Porteus' and Maria Grazia Roncarolo’

TStanford University, Palo Alto, CA, 2Lucille Packard Children's Hospital

Abstract Text: Allogeneic hematopoietic stem cell transplantation (HSCT) using TCRaB* T Cell/CD19* B-cell-
depleted (aBdepleted) grafts overcomes HLA mismatch barriers, but is limited by delayed immune reconstitution (IR)
that increases the risk of viral reactivation and relapse. We hypothesized that infusion of T-allo10 cells, new donor-
derived therapy enriched in patient alloantigen-specific type 1 regulatory T (Tr1) cells, will accelerate IR without
increasing the risk of GvHD in apdepleted allo-HSCT. Towards this, we conducted a phase la/lb clinical trial
(NCT04640987) in which 22 high-risk leukemia patients (AML, ALL, MDS, or MPAL; ages 1.7-24 years) received
apdepleted haploidentical HSCT, followed by three escalating doses of T-allo10 cells in the absence of post-
transplant GvHD prophylaxis. Patients were evaluated for safety, IR (defined as =50 CD3+*CD4* T cells/yL by day
*60), acute GvHD, relapse, and viral reactivations. Correlative studies included lymphocyte phenotyping by flow
cytometry, high-dimensional plasma proteomics by Olink, in vitro antigen-specific response to viral peptides, and Tr1
tracking by flow cytometry and TCR sequencing. At one-year post-HSCT, we observed no dose-limiting toxicities
and 0% non-relapse mortality. At the latest follow-up, patients treated with intermediate and high dose T-allo10 cells
had 100% leukemia-free survival (LFS) and 100% of grade Il GvHD- and -relapse-free survival (GRFS). Grade I
acute GvHD occurred in five patients (23%), but all cases were steroid-responsive; there was no grade Ill-IV GvHD.
From evaluable patients, 65% achieved IR by day *60 post-HSCT, doubling the rate observed in controls (patients
treated with apdepleted HSCT only). T-allo10 infusion rapidly increased memory CD4* T cells, led to durable Tr1
engraftment and reduction in viral reactivations at higher doses. In vitro, leukocytes from T-allo10 recipients
produced more effector cytokines in response to adenovirus peptides than controls, while responses to
cytomegalovirus peptides were maintained. Patients receiving intermediate and high T-allo10 doses had significant
decrease in proinflammatory plasma proteins compared to controls. Altogether, infusion of therapeutic doses of Tr1-
enriched T-allo10 cells post-afdepleted HSCT is safe and highly effective, decreasing peripheral inflammation,
accelerating immune recovery, and manifesting as sustained protection from relapse and severe GvHD. Thus, T-
allo10 cells can transform the management of HSCT in pediatric and young adult patients.
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Tu186. Resolving TCR-peptide Complexes for Donor-specific CD8* Treg Induction and Graft Monitoring

Emma Leguedey', Juliette Lasselin’, Alison Dumont!, Lisa Dugast', Clarisse Kerleau2, Magali Giral2, Carole
Guillonneau' and Séverine Bézie'

TNantes Université, CHU Nantes, INSERM, Center for Research in Transplantation and Translational Immunology,

Nantes, France, 2Institut de Transplantation Urologie Néphrologie (ITUN), Centre Hospitalo-Universitaire (CHU)
Nantes, France

Abstract Text: Regulatory T cells (Tregs) are central to immune homeostasis, targeting them to induce graft
tolerance is a promising alternative to conventional non-specific immunosuppression. Identifying donor-specific
antigens recognized by Tregs could enable their selective expansion in vivo through a peptide-based vaccination
and improve graft monitoring. Previous work in rat transplantation showed that donor MHC-II-derived peptides
promote tolerance by inducing CD8* Tregs. Our goal is now translate this strategy to humans. The Allele Frequency
Net database was used to identify the most frequent HLA-I and Il alleles in the European population. Clustal Omega
enabled the design of peptide libraries from mismatched HLA-II sequences. NetMHCpan-4.1 and EasYmers
(Immudex) were uses to predict and measure peptide affinity for HLA | protein. PBMCs from kidney transplant
recipients (DIVAT biocollection, CHU Nantes) were analyzed to detect and characterize peptide-specific cells using
spectral cytometry (Aurora, Cytek) combined with dextramers (Immudex) and with data processed in OMIQ. We
identified 49 peptides with high HLA- affinity, some of them shared a common motif (WO 2020/120786 A1). Peptide
specific cells were detected in kidney transplanted patients with stable graft function, displaying a predominantly
CD45RCiow/- phenotype and a distinct signature. Some peptides triggered activation and clonal expansion of CD8*
Tregs, whose TCRs were associated with tolerance in public datasets. Together, these results will support the
selection of candidate tolerogenic peptides and suggest a universal motif covering multiple mismatches.

Tu187. Enhanced T cell Suppression Is Associated with Impaired Donor-specific Treg Expansion and
Absence of Sustained Donor-reactive T cell Clonal Deletion in Combined Kidney and Bone Marrow
Transplantation

Yasmeen Saad', Pinar Gur Cetinkaya', Benjamin Vermette!, Farshid Fathi', Zicheng Wang', Kevin Breen’,
Constanza Bay', Morcel Khwajazadah', Vineetha Mohan', Thresiamma Lukose!, Angela Sanchez', Erik Berglund?,
David Berglund2, David Cohen', Heather Morris!, Markus Mapara', David Sachs' Joshua Weiner! and Megan
Sykes!

TColumbia University Irving Medical Center, New York, NY, 2ITB Med

Abstract Text: Combined kidney and bone marrow transplantation (CKBMT) with transient chimerism promoted
allograft tolerance in a prior (ITN036) study in which three patients achieved tolerance, and one rejected their graft.
Tolerance correlated with early post-transplant enrichment of circulating donor-specific Tregs (dsTregs) and
decreases in donor-reactive T cell clones (DRTCCs). All patients developed chimerism transition syndrome (CTS)
associated with transient renal dysfunction. To mitigate CTS in the current study, anti-CD2 was increased and an
early course of mycophenolate mofetil (MMF) was introduced. We performed similar mechanistic analyses as
described to assess their correlation with tolerance. To detect DRTCCs, unstimulated and donor-reactive (CFSEIo)
CD4 and CD8 T cells in pre-transplant MLRs were separately sorted by flow cytometry, DNA was extracted, and
high-throughput CDR3 TCRp sequencing was performed. To identify dsTreg clonotypes, irradiated stimulated donor
B cells were cocultured with pre-transplant-sorted recipient CD25*CD127lo Tregs that were expanded for CDR3
TCRB sequencing. Four of four patients exhibited transient chimerism, with reduced CTS compared to the prior
cohort. None of the current patients achieved tolerance. Post-transplant DRTCCs did not show a consistent
deletional pattern, instead exhibiting a relative increase in CD4 and/or CD8 DRTCCs 12-24 months post-transplant.
Although early post-transplant Treg enrichment was observed, Treg expansion was non—donor-specific and
transient, correlating with non-tolerance. These findings suggest that increased early T cell suppression reduced
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CTS and prevented tolerance. The associated absence of DRTCC deletion or persistent dsTreg expansion suggests
that these immunological outcomes may be required to achieve durable tolerance.

W189. Evidence for Inmunomodulatory Effect of Thymus in Pig-to-decedent Human Thymokidney
Transplant

Farshid Fathi', Pinar Gur Cetinkaya', Nathan Suek’, Benjamin Vermette', Yasmeen Saad', Jeffrey Stern?, Karen
Khalil2, Tal Eitan?, lan Jaffe2, Imad Aljabban2, Adam Griesemer2, David Berglund?, Idriz Limaj*, Erik Berglund®,
Greg Nowak', David Sachs’, Robert Montgomery2 and Megan Sykes'

TColumbia University, New York, NY, 2New York University Langone Health, 3Uppsala University, Uppsala, Sweden,
4ITB-MED LLC, ChoironeX LLC, New York, United States

Abstract Text: We aim to prevent xenograft rejection while avoiding long-term immunosuppression by inducing
xenograft tolerance. Thymokidney (TK) transplants have achieved promising results in thymectomized baboons
using only the GGTA1-KO genetic modification. Here, we describe a novel immunosuppressive regimen along with
GGTA1-KO TK transplantation in a thymectomized human decedent recipient, characterizing T cell recovery over
22-days. TKs were constructed in an SLAhh GGTA1-KO miniature swine 6 months prior to transplantation of one TK
into a decedent who underwent thymectomy and received immunosuppression consisting of siplizumab,
obinutuzumab, IgG degrader, belatacept, eculizumab, pegcetaloplan and steroids. The experiment continued for 22
days and immune cell subsets in the contralateral non-transplanted TK, decedent’s peripheral blood before and after
transplantation, and explanted TK graft were characterized by FCM. scRNA and TCR-seq were performed on
explanted thymokidney. Renal function was excellent throughout the experiment (Cr < 1.0 mg/dl). Normal pig
thymopoiesis was evident contralateral non-transplanted TK (70% double positive (DP)). Single positive (SP) CD4
cells in the thymus included 33.8% pig Tregs. These populations were also detected in the kidney beneath the
thymus (DP 37%, Treg 17.5%), while kidney sections further from the thymus contained fewer thymocytes (DP
1.4%). In the decedent, T cells in peripheral blood began to recover by POD14, peaking on POD22 (115 cells/uL),
including high proportions of CD4* recent thymic emigrants (43% on POD21). The thymic portion of the explanted
TK on POD22 contained pig and human CD45+* cells (2.79% pig CD45+, 36.5% human CD45*), including DN, DP,
SPCD4, SPCD8 and Treg cells. Pig Tregs comprised 54.8% of pig SPCD4s and human Tregs comprised 5.74% of
human SPCD4s. The kidney region below the thymus also contained pig and human T cells, including high
proportions of pig (78% of SPCD4s) and human Tregs (9.27% of SPCD4s). scRNA seq data showed enrichment of
Tregs (21%). Human thymocytes and T cells, including Tregs, were detected within the thymic tissue at explant, and
human RTEs were recovered in peripheral blood. The presence of porcine Tregs suggests a possible
“‘immunomodulation” mechanism that may explain the outstanding outcomes achieved in pig-to-baboon TK
xenografts using source pig with only the GalT-KO modification

W190. Airway CXCL13 Identifies a B cell-prominent Endotype of Chronic Lung Allograft Rejection Which
May Guide Early Rituximab Intervention

Sumiha Ramendra’, Rayoun RamendraZ, Prodipto Pal?, Gregory Berra2, Ella HusztiZ, Meghan Aversa2, Tereza
MartinuZ and Stephen Juvet?

TUniversity of Toronto, Toronto, ON, Canada, 2University Health Network
Abstract Text: Although B cells and tertiary lymphoid structures (TLS) are key drivers of allograft rejection, the
efficacy of B cell-depleting therapy, rituximab (RTX), in solid organ transplantation remains limited. RTX is often

administered too late—only after donor-specific antibodies (DSAs) are detected during late stages of disease.
Further, whether RTX can adequately penetrate tissue to target B cells within lung TLS remains unclear. To
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investigate whether a B cell-prominent endotype of rejection can be identified, we used bulk-RNAseq to characterize
44 chronically rejected human lung allografts and 27 healthy lung explants. CXCL13, encoding a B cell-recruiting
chemokine, was highly differentially expressed in a subset of rejected allografts and associated with a broader B
cell-related gene signature (CD19, CCL3, CR2, FDCSP, TNFRSF13C, BLK, CD79A, MS4A1, PAXS5). Allografts with
a higher representation of this B cell gene signature displayed greater TLS-formation and fibrosis on histology. In
this same patient cohort, we performed a 96-plex protein analysis on broncho-alveolar lavage fluid collected from the
airways at the time of lung function decline to assess the presence of various immune mediators, including other B
cell-related cytokines. We found that CXCL13 was the top protein candidate associated with allograft fibrosis, as
assessed by chest imaging, and with reduced patient survival. In an independent validation cohort of 295 lung
transplant recipients, we found that CXCL13 was detectable in the airways as early as 6 months post-transplant and
was associated with increased risk of DSAs, chronic rejection, and re-transplantation/death. In a mouse model of
chronic lung allograft rejection, late RTX treatment—initiated after TLS formation and antibody production, consistent
with current clinical practice—effectively depletes B cells in the circulation but fails to completely eliminate B cells
residing in the allograft, lymph nodes, and spleen, as assessed by flow cytometry with in vivo intravascular leukocyte
labeling. By contrast, RTX administered early post-transplant, at the time of initial CXCL13 release, prevents B cell
extravasation and subsequent TLS formation within the allograft. Accordingly, clinical detection of a B cell-prominent
endotype of chronic rejection, as indicated by airway CXCL13 levels, may facilitate patient risk-stratification and
timely initiation of B cell-targeted therapies.

Systems Immunoloqgy

Th149. Auto-immunity Risk Assessment: Use Cases of Molecular Mimicry Hypothesis for Viral Infections
and Therapy Designs for Vaccines-associated Adverse Events

Seda Arat, Matt Martin, Cindy Rohde, Jean Sathish and Jun Zhou
Pfizer

Abstract Text: Autoimmunity refers to an aberration in the body's normal development that causes the immune
system to mount an attack against its cells. The etiology behind autoimmune diseases is multifactorial, with genetic,
hormonal, and environmental factors all playing a role. One theory of how autoimmune diseases develop is through
the process of molecular mimicry (MM), where the immune system is exposed to a foreign molecule that is similar to
a self-molecule, so that antibodies can cross-react with the self-molecule and trigger an immune response against
the body's own tissues. MM has been proposed as a potential mechanism underlying several autoimmune diseases
post infections by SARS-CoV-2, Epstein-Barr Virus and Group-A Streptococci, including myocarditis, multiple
sclerosis, and rheumatoid arthritis. This poses a great challenge in understanding complications after infections for
some individuals and designing vaccines against these pathogens, as autoimmunity is a potential safety concern.
This study focuses on building a computational strategy to derisk adverse effects due to MM. For T Cell mediated
MM, we used blast algorithms to identify pathogenic peptides/regions that are similar enough to human peptides and
then immune epitope database (IEDB) for epitope predictions. For B-cell mediated MM, we used AlphaFold to
identify pathogenic surface regions that are similar enough to surface regions of human proteins. With help of omics
data, the identified human proteins were further prioritized, depending on the tissue of interest (e.g. heart for
myocarditis). Infectious disease, vaccine and safety scientists can highly benefit from our computational approach
for hypothesis generation and safety risk assessment.
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Th191. Development of a Novel Ultrasensitive Multiplex Proteomic Panel for Comprehensive Profiling of
Immune and Inflammatory Biomarkers

Xiao-Jun Ma, Haiyan Wu, Roopa Comandur, Victoria Torres, Joanne Beer, Kavita Tirumale, Sean Kim, HaYeun Ji,
Niyati Jhaveri, Xiaolei Qiu, Bingging Zhang and Yuling Luo

Alamar Biosciences, Fremont, CA

Abstract Text: Comprehensive profiling of biomarkers linked to inflammatory, autoimmune, and infectious diseases
is critical for advancing diagnostic and therapeutic development. Progress in this area has been constrained by the
lack of highly sensitive multiplex platforms that can detect across the large dynamic range of protein concentrations.
To address this gap, we developed NULISAseq Immune 340 Panel, enabling simultaneous quantification of over
340 proteins involved in inflammation and immunology. The panel provides comprehensive coverage of critical
pathways, including apoptosis, immune checkpoints, complement activation, and key disease-associated markers
relevant to systemic lupus erythematosus (SLE), rheumatoid arthritis (RA), inflammatory bowel disease (IBD),
sepsis, and cancer. This high multiplex assay was optimized for plasma and serum and underwent extensive
analytical characterization to assess precision, reproducibility, detectability, specificity, and dilution linearity. Results
demonstrated strong analytical robustness, with median intra- and inter-plate CV below 10%. Over 90% of targets
exhibited excellent dilutional linearity (RSQ >0.9) and >50% detectability in plasma samples with high signal-to-noise
ratios, while cross-reactivity remained under 1%, confirming high specificity. Following validation, the panel was
applied to a heterogeneous disease cohort, revealing distinct, condition-specific biomarker signatures that reflect
underlying immunopathology. These findings underscore the potential of this platform to uncover novel disease
mechanisms and enable patient stratification based on molecular profiles. In summary, the NULISAseq Immune 340
Panel represents significant advancement in immune biomarker analysis, combining breadth, sensitivity, and
reproducibility in a single assay. By enabling deep characterization of immune pathways across diverse conditions, it
opens new opportunities for early disease detection and longitudinal monitoring in biofluids.

Th192. Spatiotemporal Coordination of Imnmune and Stromal Responses in Human Skin Following
Inflammatory Perturbation

Christine Dien', Jacob Kim', Andrew Johnston', Ao Huang', Meirav Sela', Margaret MacGibeney!, Can Liu’,
Shoham Benmelech!, Yona Lei!, SiYi Chen', Leon Bichmann', Anjali Jaiswal, Michal Kidacki!, Matthew Vesely',
Surender Khurana2, Hana Golding2, Andrew Martins', Inci Yilidirim?, Rachel Sparks' and John Tsang'

TYale University, New Haven, CT, 2Food and Drug Administration

Abstract Text: The skin plays a critical role in protecting against environmental and pathogenic insults. It comprises
an intricate organization of stromal and immune cells maintaining homeostasis and responding to perturbations. As a
natural barrier, the skin is a site of frequent inflammation involving immune cell trafficking through its robust
lymphovascular network. Key functions of cutaneous stromal cells are their roles as signal amplifiers and recruiters
of immune cells, yet the spatiotemporal dynamics of these interactions in human tissue remain poorly understood.
To characterize both temporal and spatial organization of skin-mediated immune responses, we employed
intradermal influenza vaccination as a controlled perturbation model. We longitudinally collected skin biopsies from
healthy volunteers (n=38) before vaccination (baseline/Day 0) and at multiple post-vaccination timepoints in separate
groups of participants (2 hours, 6 hours, and Days 1, 3, 28). Using 10x Xenium spatial transcriptomic to profile these
samples, we captured immune and stromal dynamics with joint temporal and spatial resolution. We observed signals
of inflammatory responses in several stromal and immune cell types, primarily characterized by TNF-a and IFN-
associated inflammatory programs peaking around 6 hours and 1 Day post-vaccination, respectively. Notably, we
observed pronounced cell-state remodeling of stromal cell types, including fibroblasts, endothelial cells, and
keratinocytes, with some cell-state changes retained until Day 3 (keratinocytes) and Day 28 (fibroblasts and
endothelial cells). Access to the spatial locations of cells allowed us to identify gene sets that vary as a function of
dermal depth and proximity to blood vessels, with some programs displaying coordinated spatiotemporal regulation.
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These patterns highlight structural constraints on tissue immune dynamics and immune cell trafficking, underscoring
an active role for stromal cells in shaping immune activation, migration, and resolution. Together, our findings
demonstrate coordinated spatially and temporally organized interactions between immune and stromal cells during
human cutaneous inflammation and establish intradermal vaccination as a powerful model for studying tissue-level
immune trafficking and response dynamics in humans.

Th193. Baseline Signatures Reveal Shared Axes of Inmune Activation and Response Across Contexts
Shubham Tripathi, Ao Huang and John Tsang
Yale School of Medicine, New Haven, CT

Abstract Text: Systems immunology studies of blood transcriptomic changes in response to vaccination, infection,
aging, and immune disorders have identified numerous baseline gene set signatures predictive of immune function
and dysfunction. The extent to which these signatures capture shared immune processes and pathways is unclear,
given that there is little overlap between gene sets and functional insights from gene set enrichment analyses are
fairly limited. Previous work from our group has demonstrated that baseline immune variation can correspond to
differential priming of immune pathways resulting in varying acute response capacities across individuals and
populations. Based on this observation, we hypothesized that the various baseline gene set signatures uncovered in
diverse cohorts and immune contexts capture shared pathways involved in immune activation and response.
Calculating various baseline gene set signature scores for a clinically healthy human cohort, we find that despite few
shared genes, these signatures encode shared biological information and capture immune variation along two main
axes. Immunologically, these axes together correspond to (a) interferon response and signaling, (b) neutrophil
activity, (c) lymphoid cell activation, and (d) cytotoxicity. Analyzing the immune response to multiple vaccines across
diverse cohorts, we find that acute (one day after vaccination) changes in blood transcriptomic profiles are along the
same two axes. Samples collected during early infection response also showed changes along the same axes. The
two axes were significantly different between clinically healthy individuals and those with monogenic immune
disorders, systemic lupus erythematosus, or juvenile dermatomyositis. There was little variation along these axes
with age. Altogether, our analysis links baseline gene set signatures identified in heterogeneous contexts to shared
axes of immune variation at baseline, during acute response to vaccines and infection, and in multiple immune
disorders, highlighting shared regulatory mechanisms across diverse immune contexts.

Tu188. Serum Biotin Concentrations in the Korean General Population: Implications for Biotin Interference
in Inmunoassays

Jongha Yoo
National Health Insurance Service lisan Hospital, Goyang, Kyonggi-do, Korea

Abstract Text: Background: The use of biotin supplements for hair, skin, and nail health is increasing, raising
concerns about interference in immunoassays that rely on the biotin—streptavidin interaction. This study investigated
the distribution of serum biotin concentrations in the Korean general population to estimate the potential risk of biotin
interference. Methods: A total of 400 serum samples were collected from individuals aged 18-79 years who
underwent routine health checkups between September 2024 and March 2025. Serum biotin concentrations were
measured using liquid chromatography-tandem mass spectrometry (LC-MS/MS). Possible biotin interference in
triiodothyronine (T3), free thyroxine (free T4), thyroid-stimulating hormone (TSH), troponin T, and vitamin D
immunoassays was evaluated in samples with biotin concentrations exceeding 10 ng/mL. Results obtained using a
streptavidin-biotin-based electrochemiluminescent immunoassay (ECLIA) were compared with those obtained using
chemiluminescent microparticle immunoassays (CMIA) or LC-MS/MS, as appropriate. Results: Serum biotin
concentrations above the lower threshold for potential biotin interference (10 ng/mL) were observed in 0.5% (2/400)
of samples. In one participant with a serum biotin concentration of 140.1 ng/mL, the vitamin D level was within the
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normal range by ECLIA (31.7 ng/mL), whereas it was classified as deficient by CMIA (28.4 ng/mL) and LC-MS/MS
(28.6 ng/mL). Conclusions: Based on the observed distribution of serum biotin concentrations, the overall risk of
biotin interference in this population appears to be low. However, given the increasing use of biotin supplements,
continued monitoring and further studies are warranted.

Tu190. A 61-Parameter CyTOF Panel for Comprehensive Profiling of Human PBMC to Characterize Inmune
Activation, Checkpoint Expression and Cytokine Signatures

Stephen Li, Michael Cohen, Katrina Thomson, Lauren Tracey and Christina Loh
Standard BioTools, Markham, ON, Canada

Abstract Text: High-parameter cytometric analysis enables discoveries of potential therapeutic targets and informs
disease prognoses in translational and clinical research. CyTOF™ technology allows for the simultaneous
measurement of over 50 markers in a single tube without the need for spectral unmixing or single-stain controls. This
enables rapid design and modification of high-parameter panels to assess lineage, activation, exhaustion and
intracellular signaling pathways in parallel. In this study, we developed a 61-parameter CyTOF panel optimized for
functional immune profiling to support cancer immunology research. The panel includes markers for major immune
subsets and T cell phenotyping targets, covering activation, differentiation, checkpoints (for example, PD-1, CTLA-4,
TIGIT) and cytokines relevant to tumor immunity. PBMC were barcoded, pooled and stained, then cryopreserved
and acquired on a CyTOF XT PRO system to minimize technical variability. High-dimensional analysis of stimulated
PBMC demonstrated the panel’s ability to resolve diverse immuno-functional states at the single-cell level. Co-
expression patterns of activation markers, immune checkpoints and cytokines were observed across effector,
memory, cytotoxic, regulatory and exhausted subsets. These findings underscore the panel’s potential to identify
immune signatures associated with tumor immunity and immunotherapy response when applied to patient samples
or tumor-associated immune cells. CyTOF systems enable the highest number of parameters in a single panel,
supporting comprehensive immune profiling and detailed interrogation of intracellular targets. Overall, this approach
provides a powerful tool for studying functional immunology in cancer, offering insights into mechanisms that inform
clinical decision-making and therapeutic strategies. For Research Use Only. Not for use in diagnostic procedures.

Tu191. Strong False-positive Pre-transplant Flow Cytometric Crossmatch Induced by Non-HLA
Autoantibodies in a Non-Sensitized Renal Transplant Candidate

In Hwa Jeong, Bo Young Yoon, Ae Jung Kang and Young Soo Chung
Dong-A University Hospital, Busan, Pusan-jikhalsi, Korea

Abstract Text: Background: Pretransplant flow cytometric crossmatch (FCXM) testing is a cornerstone of kidney
transplantation work-up, as a positive T Cell FCXM typically indicates the presence of donor-specific anti-HLA class |
antibodies and an increased risk of antibody-mediated rejection (AMR). However, discordant results may occur
when T Cell FCXM is strongly positive despite persistently negative HLA antibody screening by single antigen bead
assay (SABA), creating significant diagnostic and clinlical uncertainty.In such cases, non-HLA antibodies, particularly
autoantibodies, have emerged as a potential explanation for false-positive FCXM results. Case presentation: We
report a 46-year-old non-sensitized male with end-stage renal disease on maintenance hemodialysis who underwent
deceased donor kidney transplantation work-up. The patient had no prior history of transfusion, transplantation, or
other sensitizing events and showed consistently negative HLA class | and Il antibodies on serial SABA testing over
several years. During pretransplant evaluation, complement-dependent cytotoxicity crossmatch was negative for
both T and B cells, while FCXM revealed a strong isolated T Cell positivity. Extensive ancillary testing, including
serial serum dilution, heat treatment, and dithiothreitol treatment, excluded prozone effect and clinically significant
HLA donor-specific antibodies. Subsequent non-HLA antibody screening identified multiple autoantibodies, including
those directed against FLRT2, vimentin, tubulin alpha-1B chain, GAPDH, protein kinase C zeta, CD36, and collagen
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I1I. These findings were considered the most plausible cause of the discordant T Cell FCXM positivity. Discussion
and Conclusion: This case highlights the diagnostic complexity of interpreting isolated T Cell FCXM positivity in the
absence of HLA donor-specific antibodies. Although non-HLA antibodies have been implicated in graft injury and
rejection, their pathogenic relevance in the pretransplant setting remains incompletely defined, and current evidence
does not support their use as absolute contraindications to transplantation. Our findings emphasize the importance
of considering non-HLA autoantibodies in cases of unexplained FCXM positivity to avoid unnecessary exclusion of
transplant opportunities. Systematic evaluation of non-HLA antibodies may aid in distinguishing HLA-mediated
alloimmunity from non-HLA-mediated autoimmunity, enabling more informed clinical decision-making and
individualized transplant planning.

W191. Longitudinal Single-cell Multi-omics Profiling of Human Household and Vaccination Cohorts Reveals
Perturbation-linduced Baseline Inmune State Changes

Yona Lei', Leon Bichmann', Amy Callear?, Sarah Cobey?, Benjamin Cowling*, Faith Ho#, Can Liu!, Emily Martin?,
Andrew Martins' and John Tsang’

"Yale School of Medicine, New Haven, CT, 2University of Michigan, 3University of Chicago, 4University of Hong
Kong

Abstract Text: The immune system exhibits substantial intra- and inter-individual variability, posing a major
challenge for developing interventions that are effective across diverse populations. Underlying this heterogeneity
are personal baseline immune states, or immune setpoints, that arise from the complex interplay of intrinsic factors
and cumulative exposures. However, it remains unclear how common immune challenges such as viral infection and
seasonal vaccination modulate immune setpoints, and which baseline features are informative predictors of
functional outcomes across individuals and contexts. We address this gap by integrating multimodal analyses of
longitudinal peripheral blood mononuclear cell (PBMC) samples from two human cohorts. In a cross-sectional study,
we previously showed that healthy males recovered from mild COVID-19 infection exhibited a more poised baseline
state linked to better responses to subsequent influenza vaccination. To determine the impact of natural infection on
antigen-agnostic baseline immune states while controlling for shared environmental exposures, we analyzed same-
season PBMC samples from age-matched individuals from the same household using single cell profiling of surface
proteins, transcriptomics, TCR/BCR, and chromatin accessibility. Using influenza infection as a model, we found
distinct, durable innate immune alterations in recovered individuals months after PCR-confirmed infection. We also
identified potential baseline predictors of protection in uninfected household counterparts, including elevated
inflammatory signatures in innate immune cells and hematopoietic stem and progenitor cells at the start of the flu
season. To broadly assess the molecular and cellular changes induced by vaccination, we similarly profiled
participants from a four-year randomized controlled influenza vaccination trial, comparing first-time vaccinees to
repeat vaccinees who were vaccinated annually. We found that repeat vaccinees were characterized by a more
dampened immune signaling and activation profile at baseline. Moreover, repeat vaccinees demonstrated the typical
resolution of vaccination-induced inflammatory responses by day 30 post-vaccination, whereas first-time vaccinees
maintained persistent immune activation signatures. Consistent with this heightened baseline state, innate immune
cells from first-time vaccinees demonstrated greater response capacity to in vitro LPS stimulation. Our findings show
that common immune perturbations can modulate immune setpoints with potentially long-lasting functional
consequences, providing a framework for predicting individual immune trajectories and identifying targets to
modulate immune responses and health outcomes.
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W192. A Comprehensive Catalog of B cell Expression Programs Reveals New Disease-associated
Functional States

Dylan Kotliar!, Michelle Curtis? and Soumya Raychaudhuri'

"Brigham and Women's Hospital, Somerville, MA, 2Rochester Medical School

Abstract Text: Therapeutic deep B cell depletion has yielded durable drug-free remissions for multiple autoimmune
diseases. However, the specific pathogenic populations explaining these outcomes remains unclear. Better
characterization of B cell subsets could enable targeted rather than complete B cell depletion. We previously
described star-CellAnnoTator (starCAT), a pipeline for discovering reproducible gene expression programs (GEPs)
across multiple datasets (Kotliar Et. Al, 2025). Applying starCAT to T cells improved characterization of polarization,
cytotoxicity, and TCR-activation states. Here, we apply starCAT to ~1.25 million B lineage cells from over 2000
samples across 49 tissues in healthy contexts, cancer, COVID-19, and rheumatoid arthritis. Integrating across
datasets yielded 19 consensus GEPs (cGEPs) associated with lineage (e.g., naive, transitional, non-class switched
memory, and age-associated B cell) and 24 associated with activity states. Examining cGEPs following experimental
BCR stimulation shed light on the cellular rewiring induced by activation and enabled identification of activated cells
in disease datasets. The most strongly BCR-activation associated cGEP, NME1/FABP5 includes glycolytic flux
regulators and was previously identified following T cell activation, implicating it as a general lymphocyte activation
metabolic response. Another BCR-activation cGEP, EBI3/CXCL9, shows the strongest association with COVID-19
infection aside from interferon response and reflects a chemoregulatory activation response. Finally, because
starCAT uses pre-defined cGEPs, it overcomes sparsity in spatial transcriptomic data to improve cell state
annotation. Analyzing Xenium data from breast adenocarcinoma, we identify spatial co-localization of activated T
cells and age-associated B cells. Overall, our B cell annotation strategy enhances characterization of pathogenic B
cells within genomic datasets.

W193. Spatiotemporal Mapping of the Intestinal Axis Reveals Inmune-epithelial Programs Driving Mucosal
Inflammation and Recovery

M Pragun Acharya, Vishal Oza, C Garrett Wilson, Carlene Zindl and Casey Weaver
University of Alabama at Birmingham, Birmingham, AL

Abstract Text: The intestinal mucosa exhibits profound regional specialization that shapes host defense against
enteric pathogens. However, the coordination of immune and epithelial cell programs across the ileum and colon
during homeostasis and infection remains incompletely understood. Citrobacter rodentium (Cr) infection of the mid-
distal colon models key features of inflammatory bowel disease and attaching/effacing bacterial infections, but
existing single-cell studies have examined isolated intestinal regions or lacked spatial resolution. Here, we generated
a single-cell atlas spanning the ileum, proximal, middle, and distal colon from C57BL/6J mice, comprising over
650,000 cells at baseline, during acute infection (day 8), and early resolution (day 14), resolved into 103 cell states.
In parallel, we generated a matched Xenium spatial transcriptomics atlas for direct spatial mapping of transcriptional
programs. This resource revealed two novel goblet cell states: a precursor-like state enriched during acute infection
(GC precursor Cr-induced) and a pathogen-induced goblet cell state emerging during recovery (GC Cr—induced),
both spatially linked to bacterial load and tissue pathology, suggesting distinct roles in pathogen response and tissue
regeneration. To dissect multicellular communication underlying these region-specific responses, we performed
integrative analysis using LIANA*, identifying temporally and spatially restricted ligand-receptor networks organizing
communication across epithelial, myeloid, and lymphoid neighborhoods during infection. Regulatory network
inference via pySCENIC uncovered infection-induced transcription factor programs distinguishing pathogenic from
homeostatic responses, while cNMF revealed coordinated inflammatory gene modules spanning multiple cell types.
Metabolic modeling using scCellfie identified epithelial cell-state-specific metabolic rewiring associated with
antimicrobial defense and tissue repair. Preliminary spatial analysis maps these inflammatory and repair programs to
distinct tissue niches across infection stages, with evidence enabling spatial mapping of cNMF-defined inflammatory
programs and supporting predicted ligand-receptor interactions through cellular proximity. Together, this
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spatiotemporally resolved systems atlas of the intestinal axis during Cr infection uncovers immune-epithelial
programs dynamically orchestrating mucosal inflammation, repair, and recovery.

W194. Characterization of Peripheral Inmune Variation During Inmunotherapy Response and Toxicity Using
High-resolution Inmune Profiling and Machine Learning

Duncan McKenzie', Carla Castignani', Jack Bibby', Max Emmerich?, Jeremy Mason', Jennie Yang', Marija
Miletic2, Laura Marandino?, Zayd Tippu?, Jonathan Lim?, Taja Barber?, Stephanie Hepworth?, Paul Rouse, Lilian
Williams', Kim Edmonds?, Justine Korteweg?, Laura Boddy?, James Larkin2, Tom Hayday', Samra Turajli¢2 and
Adam Laing'

TIMU Biosciences, London, England, United Kingdom, 2The Francis Crick Institute; The Royal Marsden Hospital

Abstract Text: The immune system is a central determinant of health and disease, but its complexity and plasticity
pose a challenge for comprehensive assessment. To realize the potential of complex immune analysis for diagnostic
and precision medicine, it is essential to overcome existing challenges in assay and analytical standardization and
throughput. Our novel machine learning (ML) platform enables high throughput real-time immune cell classification,
facilitating standardized, robust and reproducible characterization of over 2000 immune cell subsets, states and
phenotypes. We profiled 719 longitudinal blood samples from 47 renal and 86 skin cancer patients enrolled in the
EXACT study with high-resolution spectral flow cytometry spanning 60+ markers and contextualized them alongside
IMU Bioscience’s reference set of 1000+ healthy individuals. A subset of samples was also profiled with single cell
RNA sequencing to provide additional mechanistic context. At the cohort level, cancer samples diverged significantly
from healthy donors, revealing distinct global disease- and treatment-associated alterations to immune architecture.
Latent representations of healthy immune structure further allowed quantification of individual-level deviations from
the reference in cancer samples. Initiation of immune checkpoint blockade therapy drove global shifts in
immunophenotype that varied in magnitude and duration between patients over the course of treatment and follow
up. In addition, IMU’s direct profiling of immune checkpoint inhibitor target-bound immune cells enabled dynamic
monitoring of treatment response throughout the disease course. Given the depth of longitudinal sampling, we
further characterized latent trajectories of immune-related adverse event development, yielding mechanistic insights
into toxicity. These findings were elaborated using single cell transcriptomics, highlighting the complementarity of
these profiling approaches. This study underscores the transformative potential of next-generation flow cytometry
combined with ML analytics to generate high resolution immune profiling data at population-scale to enable precision
immune medicine, patient stratification, and biomarker discovery in cancer.
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