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#0001 Synapse.org as a foundational platform supporting multicenter cancer data coordination, benchmarking, and broad
community reuse.

Adam Taylor, Gaia Andreoletti, Robert Allaway, Jineta Banerjee, Orion Banks, Angie Bowen, Kevin Boske, Aditi Gopalan, Ashley
Clayton, Xindi Guo, Savitha Sangameswaran, Amber Nelson, Aditya Nath, Milen Nikolov, Anh Nguyet Vu, Ziwei Pan, Alex Paynter,
Chelsea Nayan, Thomas Yu, Bishoy Kamel, Serghei Mangul, Alberto Pepe, Luca Foschini, Susheel Varma

Sage Bionetworks, Seattle, WA

Collaborative cancer research requires a shared data infrastructure that functions across institutions, modalities, and funders.
Synapse.org, developed by Sage Bionetworks, is a versatile public data platform used by research consortia, real-world data efforts,
and computational challenges. We describe the use of Synapse to support diverse cancer research communities.

Synapse provides tools for validated metadata, provenance, versioning, and fine-grained access control. For supported communities
we provide curation and validation apps, domain-specific portals, dashboards, and challenge frameworks. APIs and clients connect
Synapse to local compute and trusted research environments (Cavatica, Terra, Pluto, SevenBridges CGC) via GA4GH DRS. Recent
enhancements include human-guided, Al-powered curation, OpenSearch-based discovery, and natural-language data search. Data
arrive through contributor uploads (web, CLI, APIs), programmatic ETL pipelines, and indexing of external repositories (GEO, dbGaP)..
Curated datasets are indexed for discovery and surfaced through program portals. Community use and feedback guide curation
priorities, maintaining a continuous improvement cycle.

The Synapse platform hosts >3.6 PB data used by >6,000 monthly users. The Cancer Complexity Knowledge Portal links 160 grants,
4,178 publications, 1,039 datasets, and 321 tools focused on cancer biology. The Human Tumor Atlas Network DCC manages 334 TB
of harmonized omics data (0.23M files from 2,372 cases and 11,378 biospecimens across >60 diseases and 25 assays), with >2,500
annual users. The NF Data Portal integrates over 200 TB data from 312 neurology and oncology studies, and catalogues >1,100 tools
spanning NF1, NF2, and schwannomatosis. As part of the coordinating center for AACR Project GENIE we have supported the ETL
and sharing of clinico-genomic data from 19 centers, including 211,527 patients and 250,018 samples. DREAM cancer challenges run
on Synapse have established benchmarks including in AML subtyping, prostate cancer survival, immunotherapy response and digital
mammography. Independent Synapse users have contributed >1.2M public files (>95 TB) across 400+ cancer-related projects.

A user-friendly generalist data platform and a set of proven data coordination and challenge operations lower the activation energy for
new cancer collaborations, from independent projects to large, multi-institutional networks. We invite researchers to explore
Synapse.org and our data portals.

Al was used to summarize metrics and refine wording Authors reviewed and approved all content.



#0002 Variant interpretation web services for precision oncology: Genome Nexus and reVUE.

Xiang Li', Alexandria Dymun', Benjamin Preiser!, Reshma Ramaiah!, Allison Richards’, Walid Chatila?, Moriah Nissan', Amanda
Dhaneshwar2, Sara E. DiNapoli3, Erika Gedvilaite!, Thomas Y. Cong#, Hongxin Zhang®, Bryan Lai', Selcuk Onur Sumer?, Aditi
Gopalan®, Tonatiuh Gonzalez’, Madelaine Rangel8, Trevor J. Pugh®, Rose Brannon', Michael Berger!, Debyani Chakravarty?,
Nikolaus Schultz!, Jianjiong Gao, Ino de Bruijn’

TMemorial Sloan Kettering Cancer Center, New York, NY,2St. John's University, New York, NY,3Melanoma Research Alliance, New
York, NY,*Massachusetts Institute of Technology, Cambridge, MA,5Oracle, New York, NY,8Sage Bionetworks, New York, NY,”Weill

Cornell Grad. School of Medical Sci., New York, NY,8University of Rochester Medical Center, Rochester, NY,?UHN Princess Margaret
Cancer Centre, Toronto, ON, Canada

Accurate interpretation of genomic alterations is essential for precision oncology, yet variant information remains dispersed across
heterogeneous resources. To streamline access to high-quality annotations, we present recent advancements to Genome Nexus
(genomenexus.org) and reVUE (cancerrevue.org), two complementary open-source web services that together provide an integrated
ecosystem for interpreting both canonical and atypical cancer variants.

Genome Nexus aggregates functional, structural, population, and clinical evidence from a broad collection of cancer- and genome-
focused databases. Through a unified API and intuitive interface, it harmonizes variant effect predictions, protein annotations, variant
population frequencies, mutational hotspot and driver information, and clinical actionability from resources such as VEP, UniProt, Pfam,
gnomAD, Cancer Hotspots, CIViC, OncoKB, and ClinVar. Recent enhancements include improved selection of canonical transcripts for
routine clinical cancer care, expanded handling of transcript versioning, and optimized annotation performance. Genome Nexus
enables high-throughput variant annotation, supports interactive browsing, and is integrated into cBioPortal and used by AACR Project
GENIE.

A subset of genomic alterations exhibit variants with unexpected effects (VUEs), whose molecular consequences diverge from those
predicted by standard annotation rules. These variants are frequently mis-annotated despite documented functional evidence in the
literature. To address this gap, we developed reVUE, an open-source curated repository and API cataloging experimentally validated
VUEs, including therapeutically relevant alterations in genes such as KIT, MET, ATM, EGFR, and BRCA1/2. The resource continues to
expand, with several newly curated VUEs added across multiple cancer-associated genes. reVUE is fully integrated into Genome
Nexus, ensuring that both predictable and atypical variant effects are captured within a unified interpretation workflow.

Together, Genome Nexus and reVUE advance the accuracy and completeness of cancer variant interpretation by consolidating diverse
evidence sources, incorporating expert-curated annotations for complex variant classes, and providing scalable programmatic access.
As open-source resources, they support transparent, reproducible, and extensible workflows that enhance precision oncology research
and clinical reporting.



#0003 Evaluation of an agentic LLM chatbot for clinico-genomic analysis of AACR GENIE BPC data.
Likhita Thiriveedi, Kenneth L. Kehl

Dana-Farber Cancer Institute, Boston, MA

Purpose

The significant volume and complexity of genomic and clinical data can hinder efficient research based on clinico-genomic datasets,
requiring manual effort and specialized expertise. Agentic large language model (LLM) workflows may help accelerate data processing,
but the performance of existing LLMs for this task is not well-characterized.

Methods

An agentic large language model-based chatbot was developed to leverage the Gemini-2.5-pro LLM to interpret oncology research
queries and autonomously execute sequential analytic tasks based on the AACR GENIE BPC NSCLC cohort (version 2.0 public). The
LLM’s performance was assessed against a curated benchmark set of 125 expert-reviewed clinical and genomic questions derived
from a published study (https://pubmed.ncbi.nim.nih.gov/37223888/), with accuracy defined as numerical concordance within £10% of
manuscript-reported reference values.

Results

The chatbot was used to ask 118 questions manually extracted from the publication, including questions broadly categorized as
quantifying cohort sizes (n=92) or conducting statistical analyses (n=26). The overall accuracy rate was 42.37%. Inaccurate responses
were manually reviewed and assigned to the following categories: no obvious source of error or discrepancy (33.8%), where 39.1% of
these deviated < 20% from the reference value; chatbot reasoning faulty (36.8%); chatbot failed to clarify a concept in the user
question (22.1%); reference publication analysis insufficiently specified to replicate (7.4%); user error in response to chatbot (4.4%);
chatbot did not interpret analysis question as intended (1.5%); and unclear/other (1.5%).

Conclusion

Agentic LLM data analysis workflows hold potential for automating components of oncology data interpretation, but current
performance limitations, attributable to inconsistent reasoning, incomplete clarification of clinical concepts, and a need for clear
specification of published analysis plans for reproducibility and evaluation, highlight the need for further model refinement in these
specific areas before these systems can be reliably integrated into real-world clinical research pipelines.



#0004 A multi-agent conversational artificial intelligence ecosystem for real-time integration of clinical, genomic, and social
determinants of health data in colorectal cancer precision oncology.

Enrique Velazquez-Villarreal', Brigette Waldrup?

TIntegrative Transaltional Sciences, City of Hope Comprehensive Cancer Ctr., Duarte, CA,2Integrative Translational Sciences,
Beckman Research Institute, City of Hope, Duarte, CA

Introduction: The rapid expansion of clinical, genomic, and social determinants of health (SDoH) data has outpaced traditional analytic
approaches, creating an urgent need for intelligent systems capable of integrating and interpreting complex oncology datasets at scale.
To address this challenge, our team developed a suite of domain-specific conversational Al agents that enable real-time, natural
language-driven exploration of multi-omic colorectal cancer (CRC) data. These agents facilitate discovery of population-specific
molecular alterations and treatment-response patterns.

Methods: Each agent leverages fine-tuned biomedical LLaMA-3 models, a natural language-to-code interpreter, and a backend
statistical engine linked to harmonized datasets from TCGA, AACR Project GENIE, and cBioPortal. The platform automates cohort
creation, mutation profiling, survival analysis, odds ratio testing, and integration of clinical and SDoH variables. Specialized agents
include AI-HOPE-PI3K, TGFB, TP53, RTK-RAS, JAK-STAT, MAPK, WNT, and Al-HOPE-PM, the latter uniquely integrating clinical,
genomic, and SDoH features. A core agent maintains data interoperability across the ecosystem. All analyses are triggered by plain-
language prompts and return visual and narrative outputs within seconds.

Results:Al-agents successfully reproduced established clinical-genomic associations and uncovered novel, clinically meaningful
insights. AI-HOPE-PI3K identified INPP4B mutations enriched in Hispanic/Latino early-onset CRC; AI-HOPE-TGF[ detected MSI-
associated survival benefits in SMAD4-mutant tumors; and AI-HOPE-PM revealed worse survival in TP53-mutant CRC cases
experiencing financial strain, along with differences in chemotherapy access linked to food insecurity. Additional agents identified
prognostic variation across stage, treatment exposure, and demographic groups within MAPK, RTK-RAS, and WNT pathways.
Accuracy exceeded 90% across use cases, with all analyses completed in real time without requiring programming expertise.
Conclusions: Multi-agent conversational artificial intelligence ecosystem provides a scalable, interoperable, and population-informed
multi-agent architecture for precision oncology. Development of Agent-to-Agent (A2A) and Modular Collaborative Protocols (MCPs) will
enable coordinated, cross-domain analysis and hypothesis generation, advancing a collaborative Al ecosystem for cancer research. By
unifying clinical, molecular, and SDoH data under a conversational interface, Al-agents ecosystem introduces a new paradigm for data
intelligence, accelerates biomarker discovery, and supports population-informed precision oncology across populations.



#0005 Artificial intelligence-driven precision medicine identifies prognostic WNT pathway alterations in African American
colorectal cancer patients treated with FOLFOX.

Tsion Z. Minas', Brigette Waldrup?, Francisco G. Carranza2, Sophia Manjarrez2, Enrique Velazquez-Villarreal®

"Department of Pathology, Johns Hopkins School of Medicine, Baltimore, MD,2Integrative Translational Sciences, Beckman Research
Institute, City of Hope, Duarte, CA,3Integrative Translational Sciences, City of Hope Comprehensive Cancer Ctr., Duarte, CA

Background: African Americans (AA) experience disproportionate burden of colorectal cancer. Dysregulation of the Wingless-related
integration site (WNT) and transforming growth factor-beta (TGF-B) pathways contributes to tumor progression, yet their prognostic
roles in FOLFOX-treated CRC among AA patients remain understudied.

Methods: We analyzed 2,562 colorectal cancer cases stratified by ancestry, age at onset, and FOLFOX treatment using Fisher’s
exact, chi-square, and Kaplan-Meier analyses from AACR Project GENIE andcBioPortal databases. To enhance data integration and
interpretation, we applied AI-HOPE and AI-HOPE-WNT/TGF, conversational artificial intelligence (Al) platforms designed to integrate
clinical, genomic, and treatment data through natural language-driven queries.

Results: Overall survival analyses showed that early-onset AA patients treated with FOLFOX who had WNT pathway alterations
experienced significantly better survival (p = 0.035). WNT pathway alterations were less frequent in late-onset AA patients treated with
FOLFOX compared to those not treated (80% vs. 92%; p = 0.05). Similarly, TGF-B pathway alterations were reduced in late-onset non-
Hispanic White (NHW) patients receiving FOLFOX compared to untreated cases (23% vs. 31%; p = 0.0005).

Conclusions: Chemotherapy exposure may influence pathway-specific mutation frequencies across ancestry and disease stage. Al-
enabled integrative analyses highlight the potential of conversational Al platforms to accelerate biomarker discovery and reveal
ancestry- and treatment-specific vulnerabilities in colorectal cancer.



#0006 Empowering populations at risk through conversational artificial intelligence: a framework for patient advocacy and
precision oncology.
Araceli Estrada’, Brigette Waldrup?, Francisco G. Carranza2, Sophia Manjarrez3, Enrique Velazquez-Villarreal*

10ffice of Science Policy and Government Affairs, AACR, Baltimore, MD,2Integrative Translational Sciences, Beckman Research

Institute of City of Hope, Duarte, CA,3Beckman Research Institute of City of Hope, Duarte, CA,%Integrative Translational Sciences, City
of Hope Comprehensive Cancer Ctr., Duarte, CA

Background:

Populations at risk for colorectal and other cancers continue to face barriers to equitable healthcare, including limited health literacy,
fragmented communication, and underrepresentation in genomic research. Traditional approaches to patient engagement often
overlook cultural and linguistic variety, leaving many patients without the knowledge or tools to fully participate in their care. To address
this gap, we developed a Conversational Al-Patient Advocacy framework designed to help patients understand, access, and benefit
from precision oncology in a personalized informed way.

Methods:

Built upon our validated Al-HOPE ecosystem, which has been successfully implemented and tested across several precision oncology
research applications, this innovative platform functions as a digital patient advocate that integrates insights from the AACR Project
GENIE database—a global cancer registry linking clinical and genomic data from all populations. Using natural language processing
and explainable Al, the system translates complex cancer related questions into accessible, plain-language explanations, supports
patient comprehension of diagnostics and treatment options, and connects users to advocacy and educational resources. The
framework emphasizes empathy-driven dialogue, cultural adaptability, and accessibility for all populations, including those historically
underrepresented in precision medicine.

Results:

Preliminary implementation using GENIE-derived datasets enabled population-level insights into cancer mutation patterns that were
then translated into conversational narratives for patients. Early testing demonstrated improved understanding of genomic results,
enhanced confidence in patient-provider communication, and increased engagement with advocacy resources and clinical trial
information.

Conclusions:

Conversational Al-Patient Advocacy represents a new paradigm for virtual patient advocacy, combining patient education with precision
oncology insights derived from large-scale databases like AACR GENIE. By acting as a virtual advocate, this technology empowers
patients to navigate their care journey with clarity and trust—bridging the gap between complex cancer data and actionable
understanding for all populations.



#0007 Molecularly-informed prediction of treatment efficacy in the GENIE BPC NSCLC cohort using computational reasoning.
Barbara Vodicska', Eniko Kispeter!, Dora Lakatos', Gabor Gy Kalmar!, Robert Doczi!, Dora Gorog-Tihanyi'!, Anna Dirner!, Reka
Szalkai-Denes', William T. Beck?2, Arkadiusz Z. Dudek3, Christophe Le Tourneau?, Istvan Petak’

TGenomate Health, Cambridge, MA,2University of lllinois at Chicago, Chicago, IL,3Division of Oncology, Mayo Clinic, Rochester,
MN,*Gustave Roussy, Villejuif, France

Background: Digital Drug Assignment (DDA) is a computational reasoning model that scores cancer therapies based on the complete
molecular profile of a tumor, and stratifies them by predicted efficacy (Petak et al., 2021). In a prior study of 111 lung cancer patients,
DDA-derived high-score molecularly targeted agents (MTAs) were associated with improved clinical outcomes (Dirner et al., 2025).
Here, we extend this analysis to the GENIE BPC NSCLC cohort to assess the broader clinical validity of DDA.

Methods: From the GENIE BPC NSCLC cohort data available on Synapse, we included 1,078 patients with a single-sample genomic
profile, available primary treatment data and survival outcomes (total 2,103 treatment lines, therapies included: afatinib, erlotinib,
osimertinib, crizotinib, nivolumab, pembrolizumab, atezolizumab, bevacizumab+chemo, ramucirumab+chemo; and chemotherapy
alone). DDA scores were generated for all cases, and the individual score of the administered MTAs (incl. immune checkpoint
inhibitors) was used to stratify outcomes into low (<0), intermediate, and high DDA-score (=1000) tiers. Progression-free survival (PFS,
by imaging) and overall survival (OS) were analyzed using Kaplan-Meier statistics.

Results: Median PFS and OS differed significantly across DDA score tiers, increasing with higher scores (see table). Intermediate-tier
drugs had similar mPFS values as chemotherapies (3.9 vs 4.2 months). Six-month PFS and twelve-month OS rates increased with
DDA-tiers and were all significantly different by x2 test. DDA-high therapies provided greater benefit across treatment types than lower-
score counterparts.

Conclusions: Across a large, real-world NSCLC cohort, DDA effectively distinguished therapies with higher clinical efficacy based on
the full molecular profile of each patient. These results reinforce the potential of DDA to enhance personalized treatment selection
based on NGS diagnostics in precision oncology.

| |DDA-low | DDA-intermediate|DDA-high [Statistical test |Chemo |
[mPFS (months) [[1.7 (n = 72)(3.9 (n = 303) [5.1 (n = 554) |[log-rank p<0.0001; HR high vs low = 0.524.2 (n = 709) |
[mOS (months) 9.0 (n=74)[16.2 (1= 327) ||23.3 (n = 601)[log-rank p<0.0001; HR high vs low = 0.4923.5 (n = 1094)

|

[6-month PFS rate|[14% [28% 40% [X® p<0.0001 [25%
[T2-month OS rate[36%  |53% [63% X2 p<0.0001 [65%




#0008 Using in vitro models to predict imatinib responses in PDGFRA-mutant gastrointestinal stromal tumor.

Homma M. Khosroyani', Alina Teuber?, Ajia Town', Lillian Klug?, Denisse Evans3, Jerry Call3, Sara Rothschild3, Neeta Somaiah#,
Prapassorn Thirasastr4, Ping Chi2, Marion Liu2, Peter Hohenberger®, Piotr Rutkowski, Patrick Schoffski’, Abbas Agaimy8, Mehdi
Brahmi®, Carol Beadling'9, Sebastian Bauer!", Johanna Falkenhorst!!, Michael C. Heinrich'

TPortland VA Health Care System and OHSU Knight Cancer Institute, Portland, OR,2Memorial Sloan Kettering Cancer Center, New
York, NY,3Life Raft Group, Wayne, NJ,*UT MD Anderson Cancer Center, Houston, TX,?Mannheim University Medical Center,
Mannheim, Germany,®Maria Sklodowska-Curie Memorial Cancer Center and Institute of Oncology, Warsaw, Poland,”’KU Leuven
Cancer Center, Leuven, Belgium,8University of Erlangen, Erlangen, Germany,QCentre Leon Berard, Lyon, France,mKnight Diagnostic
Laboratories- OHSU Knight Cancer Institute, Portland, OR,""West German Cancer Citr., Essen, Germany

Gastrointestinal stromal tumor (GIST) is the most common sarcoma, and 85% of cases harbor mutations in KIT or PDGFRA receptor
tyrosine kinases. Imatinib (IM), a type Il TKI, can treat many KIT-mutant GIST, but not GIST with the most common PDGFRA mutation,
exon 18 D842V. D842V is resistant to all type Il TKIs. Avapritinib (AVA), a type | TKI, was developed and is FDA-approved for all
PDGFRA exon 18 mutant GIST but is costly and has severe cognitive side effects in some patients. AVA is also not widely available
outside the United States, leaving many exon 18 mutant GIST patients without treatment options. However, limited clinical evidence
reports the usage of IM to treat non-D842V exon 18 mutations. As IM is a more tolerable, cost-effective, and accessible drug than AVA,
utilizing IM therapy in certain cases would provide treatment for those who cannot access or tolerate AVA. As it is not feasible to model
every observed mutation, we utilized in vitro models to predict exon 18 mutations that could be treated with IM. Through collaboration
and AACR GENIE, we curated a cohort of 1000+ PDGFRA-mutant GIST. 66% had D842V while the remaining had non-D842V point
mutations and complex in/dels. Strikingly, 78% of mutations involved the D842 residue, which plays a key role in the autoinhibition of
PDGFRA, and mutations like D842V disrupt this. As nearly every single amino acid substitution at the 842-residue was observed in our
cohort, we hypothesized that the characteristics of the 842-position amino acid determine IM sensitivity and will predict treatment
responses for any exon 18 mutation. To test our hypothesis, we used Ba/F3 and CHO cells to express every possible D842X and
D842_D846delinsX mutation. This 4-residue deletion was the most common in/del in the cohort; therefore, we chose to profile this
mutation backbone as well. IM sensitivity was determined by calculating an 1C5q value using immunoblotting for phosphorylated and
total PDGFRA. We observed similar trends in IM sensitivity depending on the class of amino acid at the 842-position, with little
difference between D842X and D842_D846delinsX mutant kinases. Seven out of eight hydrophobic residues conferred IM resistance
while amino acids from other classes (polar, +/- charged, special case) conferred IM sensitivity/intermediate sensitivity. Notably, alanine
conferred IM sensitivity, different than the other hydrophobic substitutions and in silico modeling revealed how the side chain structure
at the 842-position affects IM binding/activity. Lastly, we determined that our results are concordant with first-line IM response data, as
patients with predicted IM-sensitive mutations experienced a longer median progression-free survival than those with predicted or
known IM-resistant mutations (30 vs 4 months, p <0.0001). Our work highlights an approach to optimize clinical guidelines for the TKI
treatment for PDGFRA-mutant GIST based on specific patient mutations.



#0009 ShinyEvents: Harmonizing real-world longitudinal data for clinical insights and survival analytics.
Alyssa Obermayer!, Joshua Davis?, Roger Li3, Rodrigo Rodrigues Pessoa®, Brandon J. Manley3, G. Daniel Grass3, Aik Choon Tan?,
Dung-Tsa Chen3, Timothy Shaw3

'Biostatistics and Bioinformatics, H. Lee Moffitt Cancer Center & Research Institute, Tampa, FL,2H. Lee Moffitt Cancer Center &

Research Institute, Hudson, FL,3H. Lee Moffitt Cancer Center & Research Institute, Tampa, FL,4University of Utah Huntsman Cancer
Institute, Salt Lake City, UT

Background: Harmonizing patient longitudinal data is critical to uncovering variables and events that can influence outcomes or
molecular data, yet existing tools have significant limitations in integrating multilayered time-series data, particularly in linking treatment
events with survival outcomes. Due to their observational nature, real-world data (RWD) can be comprehensive and heterogeneous,
posing a challenge when visualizing and interpreting the data. We developed ShinyEvents, an open-source tool and application to
facilitate interaction and exploration of longitudinal data, which we demonstrate in the application of the AACR Project GENIE a global
consortium that pools real-world cancer genomic and clinical data to advance precision oncology.

Methods: ShinyEvents is a web-based framework that allows users to upload longitudinal data and generate interactive patient
timelines to view clinical events and perform cohort-level analyses through treatment clustering and endpoint assignment. The tool
provides informative cohort visualizations, such as a Sankey diagram of the treatment line, swimmer diagrams of the clinical course
and treatment duration, as well as heatmaps to view unsupervised clustering on patient treatments. Our tool can infer real-world
progression-free survival (rwPFS) based on user-defined endpoints and perform Kaplan-Meier and Cox proportional hazards
regression analysis. We incorporated the AACR Project GENIE data on non-small cell lung cancer (NSCLC) and colorectal cancer
(CRC) into a dedicated wed instance to visualize and interact with the data. The application is publicly accessible at the following link:
https://shawlab-moffitt.shinyapps.io/ShinyEvents_ AACR_GENIE/.

Conclusions: ShinyEvents provides a unified framework integrating longitudinal real-world data with survival analytics to facilitate
transparent and reproducible collaboration between clinicians and data scientists. Based on the GENIE data, the tool is able to provide
dynamic longitudinal visualization on the patient treatment regimen and relate back to the molecular data by identifying complexities
surrounding sample collection in relation to treatment regimens. This standardized approach to RWD analysis will facilitate additional
collaboration across the global GENIE network.



#0010 A continuous modeling framework for age-dependent selection on melanoma driver mutations.
Yihan Liu', Moein Rajaei!, Jeffrey D. Mandell?, Jorge Alfaro-Murillo?, Jeffrey P. Townsend’

Yale University, New Haven, CT,2Universidad de Costa Rica, San Jose, Costa Rica

Aging is a major risk factor for melanoma, yet whether age alters tumor evolution by altering mutation rates, the strength of selection on
drivers—or both—has not been investigated. We developed a continuous age-selection modeling framework that estimates strength of
selection as a function of patient age from large-scale sequencing data. Using whole-exome (TCGA) and targeted-panel (AACR Project
GENIE) data from 5,472 melanomas, we inferred neutral mutation rates from synonymous substitution counts and mutational covariate
data within <40, 40-59, and >60 year age groups, calibrating site-specific rates within each tumor using COSMIC mutational signatures.
Age-dependent selection on individual variants was then modeled within a shared Poisson-likelihood framework using three parametric
forms—linear, logistic, and generalized sigmoid—allowing flexible continuous relationships between age and the strength of selection.
Model fits were evaluated by likelihood-ratio tests. To quantify uncertainty, we used adaptive Metropolis-Hastings sampling around the
maximum-likelihood estimates to build likelihood-ratio-based confidence intervals and to estimate the posterior probability that the
inferred age effect reverses direction. Applied to melanoma, neutral mutation rates rose modestly with age, and UV-associated
signatures dominated at all ages, but endogenous processes (SBS1, SBS3) increased in older tumors. In contrast, this framework
revealed strongly age-dependent and variant-specific selection: BRAF V600E exhibited a steep, continuous decline in selection with
age; NRAS Q61 substitutions showed the opposite pattern, with increasing selection in older patients; and TERT-promoter mutations
(C228T, C250T) became more frequent yet conferred weaker selective advantage with age. Gene-level analyses of TP53, PTEN, and
CDKNZ2A revealed monotonic declines in selection, consistent with convergently lower oncogenicity in late-life tumors. At BRAF codon
600, single- and double-base substitutions (DBS) producing V600E provided similar selective benefits, despite the rarity of DBS events,
whereas the DBS variant V600K showed increasing selection with age. Together, these results demonstrate that age shapes the
somatic evolution of melanoma primarily through age-dependent selection rather than mutation supply or identity, mechanistically tying
the differing burdens of BRAF- versus NRAS-driven disease across the lifespan to the differential state of aging tissues and providing a
framework for age-aware cancer prevention, molecular testing, and therapeutic strategies.



#0011 Artificial intelligence-based spatial analysis of the local tumor microenvironment in relation to c-MET expression in
non-small cell lung cancer.

Ji-Hyang Lee', Joshua Littrell2, Chiyoon Oum, Taebum Lee', Sanghoon Song’, Yoojoo Lim!, Chang Ho Ahn', Jim Christian?,
Seokwhi Kim3, Siraj M. Ali’

TLunit, Seoul, Korea, Republic of 2Agilent Technologies, Inc., Carpinteria, CA,3Department of Pathology, Ajou University School of
Medicine, Suwon, Korea, Republic of

Introduction: MET is a well-known oncogenic driver that confers various genomic aberrations. Recent approval of antibody drug
conjugates has expanded therapeutic options for c-MET expressing non-small cell lung cancer (NSCLC). However, the relationship
between MET expression, tumor microenvironment (TME), and immunotherapy response remains unclear. This study explores the
association between c-MET expression and spatial TME features in NSCLC to better understand its immunologic behavior.

Methods: This study analyzed a total of 25,674 NSCLC samples from various cohorts, including AACR GENIE, TCGA, Ajou University
Medical Center (AUMC), and Agilent Technologies. Al-powered analyzers (Lunit SCOPE 10 and SCOPE ulHC) were previously
developed using 19,112 H&E and 4,638 IHC whole slide images of 25 cancer types, stained with over 20 different antibodies. These
platforms enabled the quantitative assessment of both the TME, and subcellular expression levels detected by IHC staining.

Results: MET alterations occurred in 27 (2.9%) of TCGA and 909 (3.8%) of GENIE, including exon 14 skipping (n=388, 1.5%),
amplification (n=380, 1.5%), and others (n=223, 0.9%). MET-altered tumors had higher MET RNA expression compared with wild-types
(median: 0.4 vs. -0.2, p<0.001). TME analysis of samples with high (Z-score =2) and low RNA expression showed no significant
difference in tumor-infiltrating lymphocyte (TIL) density (/mm?2, median: 851 vs. 673, p=0.46). In 640 pairs of H&E and IHC slides from
AUMC and Agilent, c-MET positive (3+, 250%) samples tended to have lower TIL density across the whole slide compared to c-MET
negative samples (median, AUMC, 78.5 vs. 79.2, p=0.16; Agilent, 80.6 vs. 211.3, p=0.23, respectively). This trend became significant
with cell and subcellular spatial analysis. The density of TIL was markedly reduced within 30um of tumor cells exhibiting strong (3+) c-
MET expression (median:85.5 vs. 121.6, p<0.001; 132.2 vs. 162, p=0.013, respectively). Notably, a similar reduction in TIL density was
also observed around tumor cells with membrane-specific c-MET expression (median: 106.6 vs. 122.3, p<0.001; 144.9 vs. 165.8,
p=0.002, respectively).

Conclusion: Spatial analysis of IHC demonstrated sparse immune cells near tumor cells with strong c-MET expression or membrane-
specific localization. These findings suggest a mechanistic link between c-MET overexpression and immune evasion, indicating the
potential benefit of combining MET-targeted and immunotherapy.



#0012 Integrative spatial multi-omics profiling enhanced by artificial intelligence reveals ancestry-associated molecular
features in early-onset colorectal cancer among Southern California patients.

Francisco G. Carranza, Brigette Waldrup, Yuxin Jin, Yonatan Amzaleg, David Craig, John Carpten, PE-CGS Network, Enrique 1.
Velazquez Villarreal

Department of Integrative Translational Sciences, City of Hope National Medical Center, Duarte, CA

Introduction: Colorectal cancer (CRC) is the third most common malignancy and the second leading cause of cancer-related mortality
worldwide. Although overall CRC incidence has stabilized in many high-income countries, early-onset CRC (EOCRC; <50 years)
continues to rise. This increase is especially noticeable in our catchment area, the greater Los Angeles, CA region. Despite this trend,
little is known about this population at risk, limiting insight into ancestry-associated biological factors and tumor microenvironment
(TME) features.

Methods: A total of 2,730 colorectal cancer (CRC) tumor samples were analyzed from patients in our NIH Cancer Moonshot COPECC
PE-CGS Network and from public data repositories, including the AACR Project GENIE database. High-resolution spatial
transcriptomics (10x Genomics Visium HD), together with whole-exome sequencing (WES) and RNA sequencing (RNA-seq), was used
to assess regional gene expression patterns. Compartment-specific signatures were quantified using SpaCET, focusing on CRC-
related genes and pathways. Clinical and molecular datasets were harmonized and analyzed through an Al-driven multi-omics
platform, enabling natural-language-based exploration of genomic, transcriptomic, and clinical features.

Results: EOCRC tumors showed a high median genetic similarity to the 1000 Genomes Peruvian-in-Lima (1KG-PEL) reference
population. Key CRC-associated mutations were more frequent in EOCRC, particularly among patients with stronger 1KG-PEL-like
similarity. Integrated analyses revealed ancestry-associated differences in gene expression between EOCRC and late-onset CRC
within the catchment cohort. Spatial transcriptomics demonstrated marked variation in pathway activity across malignant, immune, and
stromal regions, with EOCRC displaying distinct compartment-specific patterns.

Conclusions: EOCRC in populations from our catchment area is defined by ancestry-associated genomic alterations and notable
spatial heterogeneity in CRC-relevant pathways. These findings underscore the importance of ancestry-informed CRC molecular
profiling to advance precision oncology.



#0013 Integrating transcriptomic data to improve multi-omic tumor-of-origin classification.
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Background: Cancers of Unknown Primary (CUP) make up approximately 2-5% of malignancies with a poor prognosis due to empirical
therapy. Existing genomic classifiers only have approximately 60-75% accuracy. The AACR Project GENIE consortium and database
provide large-scale and real-world genomic data, but there are currently no integrated transcriptomic features with AACR GENIE data.
We hypothesized that developing a validated multi-omic framework on TCGA data could create an approach for integrating
transcriptomic data into GENIE, with the expected outcome of improving the precision of the tumor-of-origin classification.

Method: We examined a cohort of 1,556 solid tumors from the TCGA PanCancer Atlas, via cBioPortal, across four cancer types: COAD
(n=76 test), HNSC (n=103), LUAD (n=102), and READ (n=31). Two XGBoost classifiers were trained (80/20 held-out split) with
SMOTE: (1) Genomic-Only baseline classifier (Tumor Mutation Burden, MSI Score, Aneuploidy Score) and (2) Multi-Omic (same
genomic features plus 20,506 RNA-Seq genes). Performance was evaluated on a held-out test set (n=312).

Results: The Multi-Omic classifier achieved 93.0% accuracy compared to 52.2% for the Genomic-Only classifier (40.7% improvement).
Per-class F1 scores were: COAD=0.86, HNSC=1.00, LUAD=1.00, and READ=0.58. The baseline classifier demonstrated near random
performance (COAD F1=0.50 and READ F1=0.33). A feature importance analysis also confirmed known lineage markers as the top
predictive features, KRT5 (9.2% importance, HNSC squamous marker), SFTPB (6.1% importance, LUAD lung surfactant), GPA33
(2.9% importance, COAD/READ intestinal marker), CDX1 (2.7% importance, intestinal transcription factor), HOXB13, NAPSA, and
EVX2, therefore demonstrating meaningful biological pattern recognition.

Conclusions: Multi-omic integration significantly increases tumor-of-origin classification compared to genomic methods. Its reliance on
established, tissue-specific biomarkers provides biological validity critical for diagnostics. READ performance was lower (F1=0.58) due
to the limited number of samples and the similarity to COAD. Overall, the framework showed good discrimination across other cancer
types. This TCGA proof-of-concept establishes a validated pipeline for expanding to 15-20 cancer types using the AACR Project
GENIE, helping advance clinical diagnosis of CUP and precision oncology.



#0014 Mutational profiling of chondrosarcoma across multicenter cohorts.
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Background: Molecular therapies for chondrosarcomas remain limited, in part due to the rarity of these cancers, which hampers efforts
at broad genomic characterization. The establishment of large, standardized, multicenter databases, such as the AACR Project GENIE,
along with subsequent individual studies, has begun to assemble an extensive mutational profile of this disease. This abstract provides
a preliminary analysis of the mutational data from these studies.

Methods: The GENIE Cohort v18.0, MSK Nature Communications Sarcoma 2022, and UCLA Cell 2024 sarcoma datasets, accessed
via cBioPortal, were collated and analyzed. These datasets included patient information for conventional chondrosarcoma (CS),
dedifferentiated chondrosarcoma (DDCS), and mesenchymal chondrosarcoma (MCS). Available data included patient age, sex, race,
mutational profiles, and, for CS and DDCS, survival outcomes.

Results: In total, the datasets encompassed 518 patients with chondrosarcoma: 428 CS, 38 DDCS, and 52 MCS. The average age at
biopsy was 52 for CS patients, 63 for DDCS patients, and 33 for MCS patients. Women comprised 40.4%, 54.1%, and 55.8% of CS,
DDCS, and MCS patients, respectively. Among patients with recorded race, the racial distribution was 74% White, 5% Black, 10%
Asian, and 12% Other for CS; 89% White, 5% Black, 3% Asian, and 3% Other for DDCS; and 83% White, 13% Black, and 4% Other for
MCS. The average mutation count per patient sample was 10.1 for CS, 5.4 for DDCS, and 2.6 for MCS. The top five most frequently
mutated genes for each disease were as follows - CS:TP53 (124/439), IDH1 (113/437), IDH2 (35/423), KMT2D (15/186), and TERT
(14/179); DDCS:TP53 (24/40), IDH1 (18/40), TERT (13/38), IDH2 (12/40), FLT4 (8/40); MCS: MAP3K13 (5/18), INSR (4/17), SDHA
(5/23), KMT2D (4/24), and KMT5A (2/13). Median overall survival was 58 months for CS patients versus 25 months for DDCS patients.
Notably, many of the most frequently mutated genes beyond TP53, IDH1, and IDH2 are involved in chromatin regulation and genomic
stability (KMT2A, KMT2D, TERT, etc.), and these mutations are more common in DDCS.

Conclusion: This multicenter mutational analysis confirms that, after TP53, the most frequently mutated genes in CS and DDCS are
IDH1 and IDH2. Mutations in genes involved in chromatin regulation and genomic stability are more prevalent in DDCS, which may
contribute to its increased aggressiveness. These findings support ongoing efforts to target these pathways in chondrosarcoma.



: DNA Damage and Repair 1
Poster Session

#0230 AZD4956, a potent and selective inhibitor of DNA polymerase theta, enhances the activity of DNA-damaging agents in
HRR defective cellular backgrounds and improves efficacy of the new generation PARP1-selective inhibitor, saruparib.
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Introduction: Loss-of-function mutations in the tumour suppressors BRCA1/BRCAZ inactivate the homologous recombination repair
(HRR) pathway, driving genomic instability and cancer progression but conferring sensitivity to DNA double-strand break—inducing
agents such as platinum salts and poly(ADP-ribose) polymerase inhibitors (PARPi). BRCA1/BRCA2 mutations are frequent in ovarian,
breast, pancreatic, and prostate cancers, underpinning approvals of PARPI in these settings. Despite strong activity in HRR-defective
tumours, PARPI responses vary and resistance emerges. Attempts to boost efficacy by combining PARPi with other DNA damage
response inhibitors have been limited by enhanced myelosuppression, constraining dose intensity and benefit. Results: AZD4956 is a
novel, potent, and selective inhibitor of the polymerase activity of DNA polymerase theta (PolB), a key effector of microhomology-
mediated end joining—a repair pathway critical when HRR is compromised. Combining AZD4956 with the PARP1-selective inhibitor
saruparib improves efficacy versus either agent alone across HRR-defective cellular backgrounds, with no activity in HRR-proficient
settings. Enhanced efficacy correlates with increased genomic instability: in HRR-deficient cells, the combination produces a ~4-fold
rise in chromosomal aberrations. AZD4956 also potentiates other DNA-damaging agents (e.qg., cisplatin, TOP1 inhibitors) specifically in
HRR-deficient lines.AZD4956 shows single-agent in vitro activity in the low-nanomolar range in cell lines with PALB2, BRCA2, and
RADS51C mutations, like PARPI, but no single-agent activity in BRCA1-mutant cells. In vivo, AZD4956 monotherapy yields modest
tumour growth inhibition (TGI ~50—-80%) in some BRCA2 and PALBZ2 mutant models. By contrast, AZD4956 (=10 mg/kg BID) combined
with the maximal efficacious mouse dose of saruparib (1 mg/kg QD) consistently outperforms either monotherapy. Increased efficacy
aligns with pharmacodynamic modulation: the combination drives an average ~2-fold increase in micronuclei in red blood cells versus
monotherapy. Combination activity is observed in both BRCA1- and BRCA2-mutant patient-derived xenografts from diverse tissues
(breast, prostate) and is restricted to HRR-deficient models where PARPI alone confers some TGI. Notably, maximal combination
benefit requires the maximal efficacious saruparib dose.Conclusions: Preclinical pharmacology supports AZD4956 selectivity and its
potential to amplify antitumour activity when combined with PARPi in HRR-defective cancers. AZD4956 is being evaluated in
PARTHENON, a first-in-human, open-label, multicentre, phase 1/2a study of AZD4956 plus saruparib in patients with HRR-deficient
solid tumours.



#0231 Polymerase iota drives aberrant mitotic DNA synthesis and replication stress in BRCA2 deficient human mammary
epithelial cells.
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Germline mutations in BRCAZ2 greatly increase breast cancer risk, yet the early molecular events preceding tumor initiation remain
incompletely defined. Prior work shows that mammary epithelial cells with compromised BRCA2 function, including cells from mutation
carriers, exhibit replication-associated genome instability. Here, we investigated the role of polymerase iota (Pol 1), an error-prone
translesion polymerase upregulated in breast cancer and linked to replication stress.Using primary human mammary epithelial cells
(HMECs) from BRCAZ2 mutation carriers and BRCA2-silenced MCF10A cells, we found that loss of BRCA2 augments Pol | expression
at both mRNA and protein levels. We demonstrate that Pol 1 is required for mitotic DNA synthesis (MiDAS), a compensatory pathway
engaged when DNA under-replication persists into mitosis. Pol I silencing significantly reduced MiDAS in BRCA2-silenced cells, but not
in wild-type cells, revealing a context-specific dependency on Pol | for completing mitotic replication.Unexpectedly, silencing Pol 1 in
BRCA2-silenced cells reduced chromosomal breaks, 53BP1 bodies, and micronuclei, lesions typically associated with impaired MiDAS.
Moreover, Pol I loss markedly decreased replication stress markers, including phosphorylated yH2AX and RPA. These findings indicate
that Pol 1 -mediated MiDAS in the setting of BRCA2 deficiency is not protective but instead amplifies replication stress and genome
instability.Our results uncover a previously unrecognized regulatory interaction in which BRCAZ2 restrains Pol 1, and loss of this restraint
permits aberrant Pol 1 -driven MiDAS that exacerbates genome instability. This work identifies Pol 1 as a potential early intervention
target for reducing replication stress in individuals carrying BRCAZ2 mutations.



#0232 IDE034, A bispecific antibody-drug conjugate co-targeting PTK7 and B7-H3, exhibits avidity-driven selectivity and
enhanced antitumor activity versus mono-specific ADCs.
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IDEQ34 is a humanized IgG1 bispecific antibody-drug conjugate (bsADC) that co-targets protein tyrosine kinase 7 (PTK7) and B7-
homolog 3 (B7-H3), two tumor-associated antigens broadly expressed across refractory solid tumors but largely absent from normal
tissues. Dual-antigen engagement by IDE034 is designed to enhance tumor cell-specific binding, avidity-driven internalization, and
intracellular payload release relative to monospecific ADCs, thereby maximizing tumor payload exposure while minimizing normal
tissue uptake. IDE034 binds human and cynomolgus PTK7 and B7-H3 with sub-nanomolar affinity and shows no cross-reactivity with
other B7-family members. In dual-antigen-positive tumor cells, IDE034 exhibits saturable co-binding and superior internalization
kinetics compared with B7-H3- or PTK7-monospecific ADCs. Target-dependent intracellular release of its topoisomerase | inhibitor
(TOP1i) payload induces S-phase enrichment, G2/M arrest, and apoptosis, with bystander cytotoxicity. /n-vivo, IDE034 produced rapid
and durable tumor regressions across PTK7/B7-H3 co-expressing xenograft models and consistently outperformed monospecific
comparators. Because poly(ADP-ribose) glycohydrolase (PARG) is essential for resolving TOP1-DNA cleavage complexes, its
inhibition has emerged as a strategy to amplify TOP1i-induced DNA damage. The clinical-stage PARG inhibitor IDE161 enhances
accumulation of TOP1-DNA crosslinks and replication stress, resulting in deep and durable responses when combined with TOP1
inhibition. The combination of IDE034 with IDE161 reproduced the enhanced antitumor activity observed with TOP1 inhibitors,
demonstrating that blockade of PARG-dependent DNA repair can maximize the therapeutic benefit of bispecific TOP1i-ADC-mediated
DNA damage. By coupling dual-antigen recognition with a cleavable, membrane-permeable TOP1i payload, IDE034 has the potential
to broaden the therapeutic window and address intratumoral heterogeneity. Given the reported frequency of detection of B7H3 and
PTK?7 protein expression across numerous tumor samples, double positive disease is anticipated to be prevalent in colorectal, non-
small cell lung, and breast cancers. Together, these findings support IDE034 as a potential first-in-class bispecific TOP1i-ADC with
broad opportunity across disease indications as a monotherapy and in combination with IDE161.



#0233 Preclinical development of EIK1005, a potent and selective inhibitor of Werner helicase.
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The RecQ Werner (WRN) helicase plays a critical role in DNA repair and genomic stability and has been identified as a promising
synthetic lethal target in microsatellite instability-high (MSI-H) cancers. Here we present preclinical cellular and in vivo data
demonstrating the potent and selective activity of WRN inhibitor EIK1005 across multiple MSI-H cancer models. EIK1005 potently
inhibited the biochemical activity of WRN (ICso = 30 nM), with no activity against BLM and other related RecQ helicases. In MSI-H
HCT116 cells, EIK1005 induced DNA damage (ECso = 90 nM) that correlated with significant anti-proliferative effect (ECso = 28 nM).
Mechanistic studies using our cellular Single Molecule Tracking platform revealed that EIK1005 potently decreased WRN motion, traps
WRN on chromatin and promotes WRN degradation, illustrating robust target engagement. No effects of EIK1005 could be measured
in microsatellite stable cell lines. EIK1005 has robust pharmaceutical properties including high bioavailability across preclinical species
and dose proportional PK. As such, EIK1005 was tested in several mouse models of cancer. In HCT116 xenografted mice, once-daily
oral dosing of EIK1005 at 15 and 30 mg/kg induced tumor regression of 48.7% and 47.6%, respectively. In RKO and IGROV-1 MSI-H
models that are less sensitive to WRN inhibition, EIK1005 showed dose-dependent tumor growth inhibition across the 30, 90 and 180
mg/kg dose levels assessed. Robust dose-dependent pharmacodynamic activity of EIK1005 was observed in the HCT116 and RKO
tumor models, with significant degradation of WRN protein (~ 70%, 8 h post dosing) observed at 15 and 90 mg/kg EIK1005 dose levels
respectively. EIK1005 also mediated consistent elevation of DNA damage response markers in these models. A significant increase in
GDF-15 was observed in vitro and in mouse plasma following EIK1005, suggesting GDF-15 elevations as a possible peripheral
biomarker of WRN inhibition. The pharmacodynamic changes observed at the 15 and 90 mg/kg dose levels correlated with robust and
dose responsive plasma concentrations. Further studies elucidated several mechanisms of potential resistance to WRN inhibition.
Overall, our preclinical characterization of EIK1005 demonstrates its strong activity and favorable pharmacologic profile that provide
impetus to the ongoing clinical development of EIK1005 in patients with MSI-H cancers.



#0234 Proteomic profiling of FEN1 inhibition by BSM-1516 reveals chromatin-associated biomarkers for preclinical
pharmacodynamic evaluation.
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Flap endonuclease 1 (FENT1) is a structure-specific metallonuclease essential for Okazaki fragment maturation and DNA repair. We
previously reported the discovery of BSM-1516, a potent and selective small-molecule FEN1 inhibitor that synergizes with PARP-
targeted and other DNA damage response therapies and exhibits favorable in vivo pharmacokinetic properties. Pharmacologic
inhibition of FEN1 increases its chromatin association, induces poly(ADP-Ribosyl)ation and ssDNA gaps, and is selectively cytotoxic to
cells with homologous recombination deficiency. To characterize chromatin protein dynamics following FEN1 inhibition and identify
potential pharmacodynamic (PD) biomarkers of target engagement, we employed isolation of Proteins On Nascent DNA (iPOND)
coupled to mass spectrometry in proliferating cells treated with BSM-1516, alone or in combination with olaparib. FEN1 inhibition
reproducibly enriched replication and DNA repair proteins, including FEN1, PARP1/2, LIG3, XRCC1, and CHD1L, reflecting PARP-
dependent engagement of an alternative Okazaki fragment maturation pathway that was abrogated by co-treatment with olaparib.
Orthogonal assays for chromatin-bound proteins confirmed selective enrichment of several iPOND-identified hits, establishing tractable
PD biomarker candidates. Collectively, these findings delineate a proteomic signature of FEN1 inhibition at the replication forks and lay
the groundwork for ongoing in vivo studies assessing these markers as indicators of target engagement in preclinical models.



#0235 Cellular comparison of a covalent and non-covalent WRN inhibitor reveals shared and unique response biomarkers.
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Werner Syndrome ATP-dependent helicase (WRN) is crucial for preserving genome integrity through its involvement in key cellular
processes such as DNA repair and DNA replication. The WRN helicase has emerged as a promising target for cancer therapy since the
discovery of the synthetic lethal interaction between WRN deficiency and microsatellite instability. Although no WRN inhibitors have
been approved to date, several candidates, including HRO761 and VVD-214 (RO7589831), have entered clinical trials. HRO761
inhibits WRN non-covalently by interacting with its D1 and D2 helicase domains, while VVD-214 covalently binds to cysteine 727 within
an allosteric pocket of WRN. This study aimed to find shared and unique predictive response biomarkers for these two WRN inhibitors.
HRO761 and VVD-214 were profiled on a panel of 114 cancer cell lines in cell viability assays using ATP as readout. Response data
were related to the microsatellite status of the cell lines as well as to publicly available basal gene expression levels, protein expression
levels and WRN dependency based on CRSIPR knock-out and RNAi knock-down screens. Additionally, a selection of microsatellite
stable (MSS) and microsatellite instable (MSI) cell lines was used to assess sensitivity to the WRN inhibitors in colony formation unit
assays and to evaluate DNA damage induction using fluorescent imaging. Despite their distinct binding mechanisms, the two WRN
inhibitors showed nearly identical response patterns across the 114 cancer cell lines. Notably, VVD-214 was 1.7 times more potent
than HRO761. The response to the two inhibitors did not correlate well with basal WRN gene expression and WRN protein expression,
but showed a significant positive correlation with WRN dependency from a CRISPR knock-out screen and RNAi knock-down screen.
The gene expression analysis identified MLH1 expression as a potential resistance marker for both WRN inhibitors. After splitting the
114 cell lines into an MSS and an MSI group, all cell lines in the MSS group were found to be insensitive to the WRN inhibitors, as
expected. Surprisingly, the MSI group included both sensitive and non-sensitive cell lines for the two inhibitors. Within the MSI group,
VVD-214 was 2.9-fold more potent than HRO761, whereas in the MSS group the difference was only 1.5-fold. Colony formation unit
assays and DNA damage imaging further confirmed the differential responses to the WRN inhibitors between MSS and MSI cell lines.
The WRN inhibitors HRO761 and VVD-214 showed similar response profiles in the tested cancer cell lines, although some differences
were observed. This study highlights potential shared and unique response biomarkers for the WRN inhibitors HRO761 and VVD-214.



#0236 Targeting DNA damage sensors (DDS) to enhance Osimertinib response in EGFR-driven cancers.
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Lung cancer remains the leading cause of cancer-related mortality worldwide. Approximately 85% of cases are classified as non-small
cell lung cancer (NSCLC) and activating mutations in the epidermal growth factor receptor (EGFR) are present in about 16% of
metastatic NSCLC tumors. The development of EGFR tyrosine kinase inhibitors (EGFR-TKIs) including the third-generation agent
Osimertinib, have significantly improved patient outcomes. Nonetheless, its efficacy is limited by both on-target and off-target
resistance mechanisms, including the C797S mutation, MET amplification, and histological transformation. Emerging evidence has
shown that EGFR signaling influences DNA repair, and that persistent proliferative signaling in EGFR-driven tumors elevates replication
stress (RS), making them uniquely vulnerable to inhibition of the DNA damage response (DDR). While prior approaches have primarily
targeted DDR kinases such as ATR, CHK1, and WEEH1, the role of DNA damage sensors (DDS), including replication protein A (RPA)
and the Ku70/80 complex, remains largely unexplored. In this study, we focus on this strategy by targeting RPA and Ku70/80, which
recognize DNA structures generated by direct DNA damage or RS and initiate the DDR. Using small molecule inhibitors that target
RPA and Ku-DNA binding in combination with clinically relevant EGFR-TKIs, we aimed to dissect the mechanistic interactions between
DDR pathways and EGFR signaling to elucidate how DDR modulation impact therapeutic response and resistance in EGFR-driven
NSCLCs. Our results show that the DDS inhibitors NERx-329 (RPAi) and Ku-DBi 3392 (Ku70/80) in combination with Osimertinib
further enhances antiproliferative and cytotoxic effects in TKl-sensitive, EGFR-mutant NSCLC cells in an additive manner. Our data
demonstrate that DDR inhibition is effective in TKl-sensitive EGFR-driven models potentiating Osimertinib activity. Importantly, this is
independent of a DNA damaging agent, suggesting that inhibition of DDR itself is enough to increase the therapeutic effect of
Osimertinib. This effect appears to be EGFR-specific, as no potentiation of Alectinib activity was observed in an EML4-ALK driven
NSCLC model. These preliminary findings support a functional crosstalk between DDS-mediated DDR pathways and EGFR signaling
highlighting a potential therapeutic strategy to overcome, delay, or prevent the recurrence of resistance in EGFR-driven NSCLC
cancers.
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Background Glioblastoma is the most aggressive and lethal type of brain tumor. Tumor heterogeneity and DNA repair pathways
contribute strongly to poor outcomes, highlighting the need for more personalized approaches. TRC102 (methoxyamine hydrochloride)
is a small-molecule inhibitor of base excision repair that acts by covalently binding to abasic sites and preventing downstream repair
enzymes from repairing the lesion. Clinical studies utilizing TRC102 in glioblastoma have identified hyperactivated DNA damage
response (DDR) gene signature among exceptional responders, suggesting DDR-hyperactivity as a potential clinical biomarker. Here,
we evaluated whether glioblastoma cells reliant on DDR signaling are particularly vulnerable to TRC102 treatment. Methods We
performed gene set enrichment analysis using RNA-seq data across 24 glioblastoma cell lines within the NCI, Neuro Oncology Branch
database and identified three patient-derived cell lines (LO, L1, GSC627) with hyperactivated DDR signature. Treatment efficacy was
evaluated using cell viability, colony formation, DNA damage, repair and immunofluorescence assays. Results TRC102 treatment alone
induced significant DNA damage and cell death in DDR-hyperactivated glioblastoma cell lines, whereas DDR-hypoactivated cells
showed minimal sensitivity. In LO and L1 cell lines, TRC102 treatment significantly inhibited colony formation and cell proliferation over
72-hour treatment. Mechanistic studies through western blotting revealed that TRC102 led to significant suppression of CHK2 activity, a
key kinase involved in the DDR that controls cell cycle progression. Abrogation of cell cycle checkpoint blockades through CHK2
depletion may allow glioblastoma cells to initiate mitosis without fully resolving DNA damage, leading to mitotic catastrophe and cell
death. Interestingly, TRC102 also suppressed HIF protein expression in hypoxic conditions, leading to eventual cell death. Conclusions
The antitumor effect of TRC102 appears to be mediated through targeting of the newly identified ATM-CHK2-HIF axis, allowing for
selective cytotoxicity in DDR-hyperactivated glioblastoma. These results suggest a specific vulnerability to TRC102 in DDR-
hyperactivated glioblastoma that are typically resistant to conventional chemotherapy and radiation therapy, supporting biomarker-
driven patient selection in future clinical studies.



#0238 Targeted degradation of DNA ligase IV through a double-stranded DNA-based PROTAC for precision radiosensitization.
Monica Pandey, Daniel S Higginson

Radiation Oncology, Memorial Sloan Kettering Cancer Center, New York, NY

DNA ligase IV (LIG4), the terminal ligase of the non-homologous end-joining (NHEJ) pathway, represents one of the most potent yet
least druggable radiosensitization targets in double-strand break repair. To overcome this challenge, we designed a first-in-class,
double-stranded DNA-based proteolysis-targeting chimera (PROTAC; termed as NHEJ-P) that couples a short 32-bp duplex “DNA bait”
to a cereblon-binding E3 ligase ligand, enabling selective proteasomal degradation of LIG4. NHEJ-P achieves near-complete loss of
endogenous LIG4 at ~10 nM, verified by western blot and rescued by MG132, confirming proteasome dependence. In vitro, NHEJ-P
induces sustained yH2AX and 53BP1 foci with no effects on RAD51 foci, disrupts end-joining kinetics, and enhances radiation-induced
cytotoxicity in U20S and Hela cells but not in non-transformed RPE1 or HEK293T models, defining a favorable tumor-to-normal
therapeutic index. These results suggest that genomically unstable cancer cells are uniquely dependent on LIG4 for survival under
replication stress. Building on this foundation, we are conjugating NHEJ-P to trastuzumab using a site-directed enzymatic approach to
generate t-NHEJ-P, a HER2-directed antibody-oligonucleotide conjugate (AOC) for tumor-restricted delivery. Planned studies will
assess pharmacokinetics, tissue-selective LIG4 degradation, and radiosensitization in HER2* xenografts, along with prospective safety
in gastrointestinal, cardiac, pulmonary, and skin radiation-toxicity models. Together, these findings establish targeted LIG4 degradation
as a new paradigm for DNA-damage-response modulation and lay the groundwork for next-generation, bystander-limited
radiosensitizers that integrate molecular precision with translational safety.
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Antibody-drug conjugates (ADCs) enable targeted delivery of cytotoxic payloads to tumor cells, improving the therapeutic index
compared with conventional chemotherapy. Topoisomerase | (Topo |) inhibitors are potent ADC payloads that trap the Topo 1-DNA
cleavage complex, leading to replication-fork collapse and tumor cell death. However, this also activates the DNA damage response
through CHK1/2-dependent cell cycle checkpoints, attenuating cytotoxicity and enhancing resistance to Topo1-containing ADCs.
CHK1/2 inhibition exploits this therapeutic vulnerability, abrogating these checkpoints, increasing replication stress, and hence
enhancing the efficacy of Topo | inhibitors across multiple tumor models. Consistent with this, treatment with the potent, selective
CHK1/2 inhibitor ACR-368 combined with irinotecan has demonstrated encouraging clinical activity in heavily pretreated patients with
sarcomas who had progressed on prior irinotecan therapy. Combined, these data provide a strong rationale for combining ACR-368
with Topo | inhibitor-based therapies.

Using the Acrivon Predictive Precision Proteomics (AP3) platform for “Indication Finding”, we previously identified endometrial cancer
as a tumor type predicted to be particularly sensitive to ACR-368, which has been shown and is being further evaluated in a Phase 2
registrational trial. In a panel of endometrial cancer cell lines, the combination of ACR-368 with exatecan or SN38 demonstrated
synergy in a majority of these, with comparable synergy scores between both Topo | inhibitors. Synergy was observed in both Topo I-
sensitive and -resistant lines, supporting the potential to overcome resistance to Topo | inhibitor-based ADCs. To elucidate the pathway
mechanisms underlying Topo | inhibitor sensitivity and resistance and the potent, synergistic activity with ACR-368, results from our
AP3 Generative Phosphoproteomics approach applied to endometrial cancer will be presented.

Combined, these findings demonstrate that CHK1/2 inhibition with ACR-368 synergizes with Topo | inhibitors to enhance cytotoxicity
and overcome resistance mechanisms, supporting a mechanistically rational combination strategy with potential to improve the
therapeutic benefit of Topo | inhibitor-based ADC therapies.



#0240 Allele-specific sensitization of pancreatic ductal adenocarcinoma to PARP inhibition via adenine base editing.
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Synthetic lethality represents a promising therapeutic paradigm in oncology, particularly for pancreatic ductal adenocarcinoma (PDAC)
patients with BRCA1/2 mutations, who demonstrate increased sensitivity to PARP inhibitors (PARPI) like olaparib. However, the
broader application of this strategy is constrained by the limited incidence of homologous recombination deficiency (HRD) in PDAC that
parallels BRCA loss. To address this, we employed SpRY-mediated adenine base editing (ABE) to screen for allele-specific mutations
in HR-related genes across normal pancreatic epithelial (HPNE) and PDAC cell lines, including both KRAS-G12D mutant (PANC-1)
and wild-type (BxPC-3) models. These edited cells were subjected to olaparib treatment at three escalating doses. A subsequent
slope-based analysis of viability reduction identified several mutations that specifically sensitized PDAC cells to PARPI. Strikingly, the
NBN-X mutation conferred robust olaparib hypersensitivity in KRAS-wild-type BxPC-3 cells, while PALB2-Y and RAD50-Z mutations
markedly enhanced olaparib efficacy in KRAS-G12D mutant PANC-1 cells compared to normal HPNE controls. Mechanistically, the
NBN-X variant sensitizes non-KRAS mutant PDAC by disrupting MYC-driven homologous recombination (HR) repair. In contrast, the
RADS50-Z variant synergizes with KRAS-driven suppression of HR to potentiate PARPi efficacy. These allele-specific effects were
functionally validated, demonstrating up to a 4.1-fold decrease in olaparib IC50 and a 2.5-fold increase in apoptosis. Critically, this
potent sensitization was highly tumor-specific, yielding a significantly improved safety profile over conventional BRCA-mutant models
both in vitro and in vivo. Leveraging these findings, we are using virtual screening and Al-driven drug design to develop small
molecules that mimic the PARPi-hypersensitivity induced by our identified mutations. These lead compounds will be advanced for
evaluation in sophisticated PDAC models, including patient-derived xenografts (PDX) and genetically engineered mice. Our results
highlight a novel strategy for personalizing PARPI therapy in PDAC and suggest a substantially expanded therapeutic window that
could improve outcomes for patients with this aggressive disease.



#0241 Targeted drug screening identifies novel compounds enabling accelerated mismatch repair deficiency (MMRd) for
immunotherapy sensitization.
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Background: MMRd tumors respond exceptionally to immunotherapy, and pharmacologic MMR inactivation has the potential to
improve immunosensitivity of MMR-proficient tumors. We previously showed that temozolomide plus cisplatin (TMZ+CDDP) induces
MMRd through MSH2 silencing. However, clinical translation revealed limited efficacy, potentially due to delayed MMR inactivation
preventing sufficient tumor mutational burden (TMB) and microsatellite instability (MSI) accumulation on treatment. We hypothesized
that compounds enabling rapid MMR inactivation could overcome this limitation.

Methods: Preclinical models treated with TMZ+CDDP were analyzed longitudinally for TMB and MSI. Clinical trial data (NCT04457284)
combining TMZ+CDDP with nivolumab in metastatic colorectal cancer patients were assessed using serial ctDNA profiling. We
performed computational screening of open-source databases to identify compounds inducing rapid MLH1 or MSHZ2 downregulation
(=8 days) across cancer cell lines. Candidates were studied using CT26 cells transfected with an out-of-frame luciferase-microsatellite
reporter, where MSI-induced frameshift mutations restore luciferase expression, enabling real-time MSI monitoring. These repurposed
compounds underwent MMR expression analyses.

Results: In vivo, TMZ+CDDP induced MSH2 loss only after 4 weeks (W) of treatment, with MMRd genotype recapitulated only after
8W. Clinical trial analysis of 16 evaluable patients revealed that only 5 patients (31%) developed a MMRd-like genotype with gains in
TMB and MSI at a median of 8W, which associated with improved survival. Critically, patients failing to increase TMB and/or MSI
developed aneuploid gains in MMR genes on treatment suggesting a compensatory resistance mechanism to mutagenesis. These
findings indicate that delayed MMR inactivation with TMZ+CDDP limits clinical efficacy. To address this limitation, our drug screen
identified 6 compounds inhibiting significantly Msh2 and/or Mih1 after short course treatment. Three compounds were confirmed to
generate sustained bioluminescence increases within 1-2W compared to 4-8W with TMZ+CDDP. Two compounds were showed to
completely abolish Msh2 expression by 1 or 2W, while the third reduced expression by 70%. The three other agents showed only
transient Msh2 or MIh1 downregulation without change in bioluminescence. These novel compounds demonstrate substantially
accelerated MMR inactivation kinetics compared to TMZ+CDDP.

Conclusions: While TMZ+CDDP can induce a MMRd genotype in patients, delayed MMR inactivation and compensatory MMR gene
amplification limit therapeutic efficacy. Repurposed compounds enabling rapid MSH2 inhibition may prevent adaptive resistance
mechanisms and improve clinical responses when combined with immunotherapy, warranting further preclinical/clinical development.



#0242 Targeting the DNA damage response sensor replication protein A for first in class cancer therapy.
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The DNA damage response (DDR) and replication stress response (RSR) are validated pathways for targeted cancer therapy,
particularly through the exploitation of synthetic lethal interactions. We have pursued the discovery and development of DDR and RSR
sensor protein inhibitors to disrupt these dysregulated pathways in cancer. We have demonstrated the therapeutic efficacy of the novel
Replication Protein A inhibitor (RPAi), NERx-329, which disrupts the RPA-DNA interaction, induces chemical exhaustion of RPA
function, and exhibits potent anticancer activity in vivo. We identified a series of synthetic lethal interactions that revealed the RPAI
mechanism of action and therapeutic efficacy is primarily mediated by molecular events at the replication fork in response to replication
stress (RS). These studies showed that RPAi exacerbates both genetically and pharmacologically induced RS via chemical RPA
exhaustion resulting in further genomic instability, replication catastrophe, and cell death of cancer cells, with minimal toxicity in vivo.
Data presented demonstrate the development of a combined treatment regimen targeting RPA and PARP that abrogates cancer
growth in an in vivo BRCA1-deficient breast cancer model and ovarian cancer cell line. To assess markers of genome instability, we
performed metaphase spreads on single agent- and combination agent-treated TNBC MDA-MB-436 cells. Single-agent RPAI treatment
had no observable effect on the chromosome structure, whereas olaparib treatment increased chromosome pulverization. However,
the combination strikingly induced chromosome pulverization. Taken together, NERx-329 chemically exhausts RPA such that olaparib-
induced ssDNA gaps are degraded, and chromosomal integrity is compromised. Considering the induction of chromosome
pulverization, we assessed the generation of micronuclei (MN) following RPAi treatment in combination with olaparib and the PARP1-
specific PARPi saruparib. The data revealed that PARPI treatment resulted in a significant increase in MN, whereas treatment with
RPAi alone did not affect MN formation. The combination of RPAi-PARPI treatment did not significantly alter MN occurrence. These
results indicate that MN formation is not required for the enhanced cell killing effect of the combination treatment. Overall, these data
support a model in which loss of BRCA1 and its prevention of ssDNA gaps during replication is further exacerbated by PARP inhibition.
This data suggests that RPAi-PARPi combination enhances therapeutic efficacy and offers a strategy to overcome PARPI resistance by
targeting gap protection mechanisms.



#0243 DNA fiber-based replication phenotypes distinguish WEE1-inhibitor response in high-grade endometrial cancer patient-
derived organoids (PDOs) treated with azenosertib.
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Background: High-grade endometrial cancers (EC), including serous, carcinosarcoma, and clear cell subtypes, frequently harbor TP53
mutations, replication stress (RS), and cell-cycle dysregulation, suggesting vulnerability to WEET inhibition. We conducted a
translational study to define RS-linked pharmacodynamics and ex vivo correlates of response in high-grade EC PDOs.

Methods: PDOs from high-grade EC biopsies and surgical samples were treated ex vivo with azenosertib (200 nM, 24 h). DNA-fiber
assays measured: (i) fork speed (CldU+IdU as ongoing replication forks), (ii) replication fork stability under RS caused by hydroxyurea
(HU), using the 1dU:CIdU ratio after WEE1i+HU, and (iii) single-stranded (ss)DNA gap formation via the S1 nuclease assay
(WEE1i£S1).

Results: Four PDOs were profiled: DF4850 and DF4161 (WEE1i-sensitive; IC50s<100nM) and DF042 and DF4968 (insensitive;
IC50s>1500nM). Across all four models, fork speed decreased after azenosertib, consistent with on-target effects on RS. However, fork
degradation and gap formation aligned with viability. Specifically, under WEE1i+HU, the sensitive models (DF4850, DF4161) showed a
significant reduction in the 1dU:CIdU ratio, indicating impaired fork restart/stability. The insensitive models (DF042, DF4968) were able
to protect forks from degradation despite WEE1 inhibition and showed no change. In the S1 gap assay, DF4850/DF4161 exhibited
shorter fiber tracts with WEE1i+S1 vs WEE1i alone, consistent with increased ssDNA gaps, whereas DF042/DF4968 again showed no
difference, indicating the ability to tolerate WEE1i-induced stress. Thus, while fork slowing is a uniform pharmacodynamic effect of
WEE?1 inhibition, HU-sensitive fork instability and S1-sensitive gap formation are enriched in sensitive PDO models.

Conclusions: In high-grade EC PDOs, azenosertib uniformly slows replication forks, but fork stability under HU and S1-detectable gap
formation distinguish WEE1i-sensitive (DF4850, DF4161) from insensitive (DF042, DF4968) models. These mechanism-anchored
DNA-fiber readouts merit prospective evaluation as predictive and pharmacodynamic biomarkers for WEE1 inhibitors in high-grade EC.
Additional biomarker analyses, including immunohistochemical analyses of RS proteins, are ongoing and will be presented.



#0244 DHX9 inhibition is synthetically lethal with homologous recombination deficient and dMMR/MSI-H cancers and
synergizes with PARP1 inhibition and chemotherapy.
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BACKGROUND: DHX9 is an RNA/DNA helicase that unwinds various RNA/DNA secondary structures, including R-loops and G-
quadruplexes, which increase replication stress and transcription-replication collisions if not properly resolved. Homologous
recombination deficient (HRD) and mismatch repair deficient/microsatellite instability-high (AIMMR/MSI-H) cancer cells exhibit
dependence on DHX9 due to enhanced formation of RNA/DNA secondary structures. PARP inhibitors (PARPI) are a front-line standard
of care (SOC) for BRCA-deficient and HRD cancers but exhibit limited efficacy and durability. Topoisomerase 1 (TOP1) inhibitors are
commonly used in dMMR/MSI-H cancers post-immunotherapy and in PARP and chemo-refractory HRD cancers. Both PARP1 and
TOP1 have roles in R-loop prevention and resolution. We hypothesized that DHX9 inhibition combined with PARP or TOP1 inhibition
might elicit deeper responses in a greater fraction of HRD or dMMR/MSI-H tumors than SOC therapy alone.

METHODS: Cell lines were categorized as HRD based on genomic scar scores or as dMMR/MSI-H based on MMR LOF or MSISensor
scores. Sensitivity of cell lines to siDHX9, DHX9 inhibition, or WRN inhibition was assessed using viability assays. Cell cycle changes
after DHX9 or WRN inhibition were monitored using the PIP-FUCCI sensor using live cell imaging. Combined inhibition of DHX9 and
PARP or TOP1 was evaluated using a viability assay, and synergy was quantified using Bliss Synergy scores.

RESULTS: siDHX9 decreased cell viability in HRD and dMMR/MSI-H cells with no effect on homologous recombination proficient
(HRP), microsatellite stable (MSS), and non-tumorigenic cells. Similarly, DHX9 inhibition altered the cell cycle and decreased viability in
HRD and dMMR/MSI-H cell lines while sparing HRP, MSS, and non-tumorigenic cells. DHX9 inhibition exhibited synergism with both
saruparib (PARPI) in HRD cell lines and with SN38 (TOP1i) in HRD and dMMR/MSI-H cell lines. On the other hand, WRN inhibition had
no effect on the cell cycle or viability of HRD cell lines. While WRN inhibition reduced viability in a subset of dAMMR/MSI-H cell lines, a
greater number of dMMR/MSI-H cell lines were sensitive to DHX9 inhibition.

CONCLUSION: These data support that DHX9 inhibition is synthetically lethal in HRD and dMMR/MSI-H cancers and demonstrate that
DHXQ9 inhibition synergizes with SOC therapies. For the first time, these data highlight that DHX9 inhibition synergizes with both PARPI
or TOP1i to elicit robust tumor cell killing in HRD and dMMR/MSI-H cancers. Additionally, these data demonstrate that DHX9 inhibition
is a superior synthetic lethal target compared to WRN inhibition in both HRD and dMMR/MSI-H cancers.
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Background:

Homologous recombination (HR) deficiency sensitizes tumors to PARP inhibitors (PARPI), which are standard-of-care for HR-deficient
cancers. Despite their efficacy, clinical use of PARPI is limited by on-target toxicity, particularly anemia, leading to dose reductions and
drug holidays in about half of treated patients. To address these limitations and expand the therapeutic window of PARPI, we
investigated co-administration with selective PARG inhibitors (PARGI).

Methods:

Cell survival assays were used to evaluate the interaction between potent PARP inhibitors (talazoparib, saruparib), less potent PARP
inhibitors (niraparib, olaparib, rucaparib), and selective PARG inhibitors in HR-deficient cell lines. Bone marrow toxicity was assessed
in mice and rats treated with talazoparib (0.2-0.25 mg/kg) or saruparib (0.1 mg/kg), administered alone or in combination with selective
PARG inhibitors undergoing clinical development, using a 4-days-on/2-days-off/4-days-on regimen. Red blood cell counts, hematocrit,
and body weight were measured one day after treatment. Antitumor efficacy was evaluated in DLD1-BRCA2-knockout cell line-derived
xenografts (CDX) using a 3-days-on/4-days-off dosing schedule, administered alone or in combination with PARG inhibitors.

Results:

In cell survival assays, PARG inhibitors did not antagonize the cytotoxicity of potent PARPi in HR-deficient cells. In vivo, PARPI
monotherapy induced anemia, weight loss, and mortality. Co-administration of PARG inhibitors rescued anemia, attenuated weight
loss, and prevented treatment-related deaths. CDX studies demonstrated that tumor growth inhibition by PARPi was maintained or
enhanced in combination with PARG inhibitors, allowing higher PARPi dosing without compromising safety. In rats, anemia induced by
PARPi was similarly rescued by a PARG inhibitor. Overall, the combination improved the therapeutic window, enabling enhanced
efficacy at higher PARPi doses.

Conclusions:

PARG inhibition selectively mitigates PARPi-induced toxicity without compromising anticancer efficacy in HR-deficient tumors, thereby
expanding the therapeutic window. This approach enables higher PARPi dosing for improved tumor control or equivalent efficacy with
fewer adverse events, particularly anemia. By reducing PARPi-associated toxicity, PARG inhibition may also facilitate combination
therapies, warranting further investigation.
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Flap endonuclease 1 (FEN1) has emerged as a critical target in the DNA damage response (DDR) landscape, particularly due to its
synthetic lethal interactions with homologous recombination-deficient (HRD) cancers, such as those harboring BRCA mutations.
Despite the therapeutic potential of FEN1 inhibition, the development of effective small molecule inhibitors has been limited, with
existing compounds exhibiting modest selectivity and lacking oral bioavailability. In this presentation, we highlight the discovery of
MSC778, the first potent, selective, and orally bioavailable FEN1 inhibitor and its mechanistic characterization. Utilizing a metal-
chelating fragment-based screening approach combined with structure-based optimization, we successfully identified MSC778, which
demonstrates strong cellular activity and selectivity and induces cell death in BRCA-deficient cancer cells. Our medicinal chemistry
optimization campaign led to the development of oral bioavailable compounds that potentiate the activity of the PARPI niraparib in vivo
to induce tumor stasis in a BRCA2 KO DLD-1 mouse xenograft model. Mechanistically we could demonstrate that MSC778 enhances
FEN1 retention on chromatin and disrupts active DNA replication, leading to S-phase accumulation and subsequent DNA damage. Our
findings also reveal a novel sensitization of Ewing sarcoma (EWS) cells to FEN1 inhibition, driven by the expression of SLFN11.
Through CRISPR and drug combination screening, we elucidate a spectrum of synthetic lethal interactions between FEN1 and key
DDR factors, including PARP1, USP1, PARG, and ATR, highlighting the synergistic potential of combining FEN1 inhibition with existing
and emerging DDR-targeting agents. Together, these data underscore the relevance of FEN1 inhibition as a precision oncology
strategy, with significant implications for the treatment of HRD and EWS cancers, as well as potential for combination therapies that
leverage the DDR landscape.
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Introductory Sentence: This study investigated the efficacy of combined ATR and Aurora kinase (AK) inhibition in triple-negative breast
cancer (TNBC), emphasizing racially diverse patient-derived models and mechanisms of therapeutic resistance.

Pertinent experimental procedures: Through high throughput screening, we identified an ATR inhibitor, berzosertib, that targets the
DNA damage response (DDR) pathway, and whose efficacy correlates with AK expression and activity. When combined with
danusertib, a pan-AK inhibitor, berzosertib produced synergistic cell death across a broad range of TNBC cell lines. To validate this
drug combination, we initiated a 1x1x1x1 patient-derived xenograft (PDX) trial using 30 racially diverse PDX models (15 from
Caucasian and 15 from African descent patients), allowing assessment of potential ethnicity-based differences in response, given the
higher TNBC incidence in African American women of West African ancestry. Mice were first exposed to the berzosertib-danusertib
combination to evaluate toxicity and optimize dosing. Once dosing was established, PDX tumors were serially implanted and treated
with berzosertib, danusertib, their combination, or vehicle control for 21 days. After treatment, tumors were collected for single-cell RNA
sequencing and spatial transcriptomics analysis. Finally, baseline DNA and RNA sequencing will be conducted across all PDX models
to identify predictive biomarkers of therapeutic response.

Summary of new unpublished data: Initial experiments in NSG mice revealed unexpected toxicity with the combination therapy, which
was resolved by switching to NRG mice without RAG1 knockout. Screening four PDX models showed synergistic effects in three,
indicating strong anti-cancer potential. Single-cell and spatial transcriptomic analysis of treated tumors revealed enrichment of
extracellular matrix remodeling genes, especially MMP7, and proliferation genes at the tumor periphery. This upregulation suggests
possible activation of pro-invasive pathways and increased metastatic risk with the combination treatment. These preliminary studies
established workable experimental protocols, but further testing in additional models with deeper sequencing is needed. While initial
transcriptomic studies compared combination therapy to vehicle controls, it will be important to perform similar analyses for danusertib
and berzosertib monotherapies to determine if either drug alone is responsible for the increased proliferation and extracellular
remodeling observed with the combination.

Statement of the conclusions: Overall, these findings suggest that dual ATR and Aurora kinase inhibition benefits select TNBC models
and uncover gene expression changes, highlighting the need for ongoing surveillance for metastatic indicators.

Al disclosure: Al was used for language editing only; content was verified by the authors
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Objectives: Small-cell lung cancer (SCLC) accounts for 13-15% of lung cancers and remains an aggressive malignancy with rapid
progression and poor prognosis, as median survival for extensive-stage disease is below 10 months. Nesuparib (JPI-547) is a potent,
orally active dual inhibitor of Tankyrase-1/2 (TNKS1/2) and Poly (ADP-ribose) Polymerase-1/2 (PARP1/2). This study evaluated in vitro
cytotoxicity and in vivo antitumor efficacy of nesuparib in BRCA wild-type SCLC models. The research aimed to characterize the
antitumor activity and mechanism of nesuparib compared with olaparib and irinotecan and assess the synergistic efficacy of nesuparib
combined with irinotecan. These investigations sought to clarify the mechanistic and therapeutic potential of dual TNKS1/2-PARP1/2
inhibition in SCLC.

Methods: Human SCLC NCI-H146 cells were treated with nesuparib, olaparib, or irinotecan to assess in vitro cytotoxicity by CellTiter-
Glo assay. For in vivo evaluation, two independent xenograft studies were performed: a mono-treatment study comparing each agent’s
antitumor efficacy and a combination study assessing synergistic activity of nesuparib with irinotecan. Tumors from nesuparib-treated
mice were analyzed by RT-gPCR, Western blot, and IHC to elucidate molecular mechanisms.

Results: In vitro, nesuparib showed the strongest potency among tested agents (ICso = 2.4 nM), being ~133-fold and ~25-fold more
potent than olaparib and irinotecan, respectively. In vivo, nesuparib exhibited a clear dose-dependent tumor-growth inhibition in the
NCI-H146 xenograft model. At 50 mg/kg, nesuparib achieved a TGl of 65.4%, exceeding the efficacy of olaparib (36.0%) and irinotecan
10 mg/kg (42.9%). Combination with irinotecan produced a significant synergistic effect, resulting in enhanced and sustained tumor
regression, which was superior to the combination of olaparib with irinotecan. Mechanistic analyses revealed that nesuparib
suppressed Wnt and Hippo signaling pathways, leading to inhibition of tumor growth, as confirmed by gPCR, Western blot, and IHC.
Conclusions: Nesuparib (JPI-547), a dual TNKS1/2-PARP1/2 inhibitor, showed strong dose-dependent antitumor activity in BRCA wild-
type SCLC. Combination with irinotecan produced a synergistic tumor-suppressive effect. Mechanistic studies indicated that nesuparib
inhibited tumor growth by suppressing Wnt and Hippo signaling, supporting its potential as a novel therapeutic strategy for SCLC alone
or with DNA-damaging agents.
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MOMA-313 is a small molecule inhibitor of the DNA polymerase theta (PolB) helicase domain in development for the treatment of
homologous recombination (HR)-deficient tumors. PolB repairs DNA double-strand breaks (DSBs) by annealing flanking regions of
microhomology, a process called theta-mediated end-joining (TMEJ). In preclinical models, MOMA-313 synergizes with PARP
inhibitors to drive deeper responses both in vitro and in vivo, demonstrating the potential for combination benefit in the clinic. Clinical
resistance to PARP inhibitors is caused by BRCA reversions — secondary mutations that restore BRCA function — that often have the
hallmarks of PolB-mediated DNA repair. It has been hypothesized that, in addition to providing mechanistic synergy, inhibiting Pol® may
extend the duration of PARP inhibitor responses by preventing or delaying the emergence of BRCA reversions. However, due to the
challenge of creating reversion mutations via a clinically relevant mechanism, this hypothesis has not been experimentally addressed.
Here, we use genetic tools to create targeted DNA single-strand breaks (SSBs) — the most common form of endogenous DNA damage
— which can be converted to DSBs during DNA replication and are efficiently repaired by HR. As expected, SSBs in HR-proficient cells
show no evidence of mutagenic DNA repair. In contrast, we find that in the context of HR deficiency, SSBs are repaired as genomic
deletions flanked by regions of microhomology, suggesting a specific role for PolB in the DNA repair process. Using MOMA-313 to
inhibit Pol@ activity, we demonstrate a broad role for PolB in DNA repair initiated by SSBs in HR-deficient models, with MOMA-313
preventing the vast majority of DNA repair products. The extent of PolB-mediated repair was unexpectedly broad, extending beyond
canonical TMEJ products to include a large proportion of repair products with only one base pair of DNA microhomology. Importantly,
the induction of SSBs adjacent to the pathogenic BRCA2 mutation in Capan-1 cells produced genomic deletions that restored the
BRCAZ2 reading frame and caused cellular resistance to PARP inhibitor treatment. MOMA-313 dramatically reduced the frequency of
these BRCA reversion mutations, preventing the emergence of PARP inhibitor resistance. These data provide experimental evidence
that PolB activity is a key contributor to PARP inhibitor resistance and provide a strong rationale for early and sustained Pol8 inhibition
in BRCA-mutant tumors to drive deeper and more durable clinical responses.
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Background: Small cell lung cancer (SCLC) is a highly aggressive neuroendocrine carcinoma characterized by rapid progression and a
high relapse rate. Although the combination of immune checkpoint inhibitors (ICls) with radiotherapy (RT) has improved patient
outcomes, acquired resistance remains inevitable. This study aims to elucidate the underlying mechanisms of radioimmunotherapy
resistance and explore potential novel strategies.

Methods: We established a murine SCLC model of acquired radioimmunotherapy resistance by subjecting tumor-bearing mice to
multiple cycles of RT + ICI until resistance developed. Subsequently, longitudinal single-cell RNA sequencing (scRNA-seq) analysis of
tumor specimens was performed to validate the findings. The DNA damage repair (DDR) pathway was investigated using Western
Blot, ELISA, and Transwell assays. The efficacy of adding PARP inhibitor (PARPi) to RT+ICI was evaluated in vivo.

Results: Analysis of the radioimmunotherapy-resistant murine SCLC model revealed that enhanced DDR activity, elevated CCL2
secretion, and increased of infiltration of CCR2* myeloid-derived suppressor cells (MDSCs), which were further validated by
longitudinal scRNA-seq. Targeting the CCL2-CCR2 axis significantly delayed tumor relapse following RT + ICI treatment. Next, in vitro,
combining PARPi with RT synergistically suppressed DDR activation and inhibited CCL2-dependent MDSC migration. In vivo,
concurrent administration of PARPi with RT + ICI was essential for achieving better tumor control and survival benefit compared with
RT + ICI treatment, whereas delayed intervention of PARPi proved ineffective. Tumor microenvironment analysis demonstrated that the
triple therapy (RT + ICI + concurrent PARPI) effectively suppressed the DDR pathway, significantly reduced CCR2* MDSC infiltration,
and increased effector T cell recruitment.

Conclusion: DDR-driven CCL2 secretion recruits CCR2* MDSCs to mediate radioimmunotherapy resistance in SCLC. PARPI disrupts
this axis through dual blockade of tumor DDR and MDSC recruitment. Our data revealed that the combination of concurrent PARPI with
radio-chemo-immunotherapy as first line therapy in ES-SCLC is worth exploring and a prospective clinical trial is ongoing
(NCT06217757).
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Targeting cyclin K-CDK12 is a promising therapeutic due to its ability to induce homologous recombination (HR) repair deficiency
through transcriptional regulation. Reduced CDK12 activity sensitizes HR repair-proficient tumor cells to PARP inhibitors (PARPi) and
DNA-damaging agents. However, recent studies show that CDK12-mutant cancers lack the genomic signatures associated with HR
repair deficiency and derive limited therapeutic benefit from PARPI. It is therefore essential to understand additional mechanisms by
which cyclin K-CDK12 depletion promotes genomic instability beyond impaired HR repair. Here, we demonstrate that cyclin K-CDK12
depletion drives a replication stress (RS)-associated vulnerability and synergizes with ATR inhibition, using CT7311 (Carrick
Therapeutics), a protein degrader of cyclin K. Triple-negative breast cancer (TNBC) cells, especially those with high MYC expression,
were the most sensitive to CT7311 compared with estrogen receptor-positive (ER+) BC and non-transformed breast cells. Notably,
CT7311 sensitivity did not correlate with HR repair status. In a DNA damage response-focused CRISPR screen with CT7311, DNA
replication-related genes were highly enriched among the sensitizers, with effects stronger than those of HR repair-related factors. We
validated three sensitizers, TOPBP1, PRIM2, and PRPF19, which are closely linked to ATR activation, a central RS regulator.
Consistent with the screen, cyclin K-CDK12 depletion yielded synergistic cytotoxicity with ATR inhibition only in TNBC, not in ER+ BC
cells. Mechanistically, CT7311 induces transcription-replication conflicts (TRCs), a known RS source, but fails to robustly activate ATR.
Rather, it limits ATR activation by reducing the chromatin loading of Replication Protein A (RPA). This impaired ATR activation is
further exacerbated when combined with tuvusertib (ATRi), leading to marked DNA damage specifically in replicating cells. Strikingly,
RPA overexpression conferred resistance to the combination, indicating that the synergy arises from impaired availability of RPA. We
further show that cyclin K-CDK12 regulates RPA chromatin loading via the PRPF19 E3-ligase complex. AlphaFold-Multimer predictions
revealed interactions between cyclin K-CDK12 and the PRPF19 complex. CT7311 disrupted PRPF19 complex assembly,
compromising its activity and impairing RPA ubiquitination. Notably, CDK12-mediated phosphorylation of CDC5L, a PRPF19 complex
subunit, was required for RPA chromatin loading. Collectively, our work identifies cyclin K-CDK12 as a critical regulator of RPA
dynamics and uncovers ATR dependency driven by cyclin K-CDK12 depletion. These insights extend the rationale for cyclin K-CDK12
targeted therapy beyond HR repair-focused applications, supporting its use in RS-high tumors including TNBC, as monotherapy or in
combination with ATR inhibition.



#0252 Targeting replication stress promotes immunogenic cell death in chordoma.
Nindo Punturi', Arijit Ghosh?2, Caitlin King!, Wendy Leung3, Joan B. Levy?, Lee Zou?, Gregory M. Cote3, Dan Freed'

Chordoma Foundation, Durham, NC,2Duke University School of Medicine, Durham, NC,3Massachusetts General Hospital, Boston,
MA,*Melanoma Research Alliance, Hamden, CT

Chordoma is a rare bone cancer with a high rate of recurrence and no approved systemic therapies. Target discovery efforts have
uncovered complex genomic rearrangements, alterations in DNA damage response (DDR) and chromatin-remodeling genes, and a
reliance on DDR pathways that stabilize stalled replication forks. Additionally, a subset of chordomas is highly infiltrated by multicellular
immune aggregates, but the underlying mechanisms driving an antitumor immune response remain unclear. We hypothesized that
replication stress presents an actionable therapeutic vulnerability in chordoma and that targeting this pathway could induce lethal DNA
damage and immunogenic cell death. To assess the effects of exacerbating replication stress in chordoma, a panel of 14 cell lines was
treated with the DNA synthesis inhibitor gemcitabine or the ATR inhibitor elimusertib (BAY 1895344). Most lines were highly sensitive,
with 9 of 14 showing ECs, values below 10 nM (gemcitabine) or 100 nM (elimusertib). Biochemical analysis showed that gemcitabine-
induced DNA damage leads to activation of Chk1 in an ATR-dependent manner, with DNA fiber assays revealing decreased replication
fork speed, symmetry, and stability following ATR inhibition (ATRi). Sensitivity to ATRi or gemcitabine was mirrored in chordoma PDX
models, with ATRi promoting 85-90% tumor growth inhibition in sensitive models and gemcitabine driving tumor regressions.
Exceptional synergy was observed in vitro when these therapies were combined, with significant reductions in cell viability, enhanced
DNA double-strand breaks, and near-complete S-phase collapse. Moreover, treatment with either drug resulted in the accumulation of
double-stranded DNA in the cytoplasm, along with upregulation of type | interferon, immunomodulatory chemokines CXCL10 and
CCL5, and cell surface PD-L1. These findings are consistent with a model where ATRi or gemcitabine treatment promotes lethal DNA
damage and immunogenic cell death in chordoma, which may be further augmented by PD-1 checkpoint blockade.



#0253 Antitumor activity of PARP inhibitors in combination with Temozolomide in fumarate hydratase-deficient RCC.
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Hereditary Leiomyomatosis and Renal Cell Cancer (HLRCC) is a rare form of RCC associated with an aggressive clinical course.
Despite the recent availability of therapeutic approaches active in FH-deficient RCC, most patients with advanced HLRCC die from
their disease; identification of additional effective treatment strategies for these patients is, therefore, a therapeutic imperative. HLRCC
is characterized by germline pathogenic variants in the fumarate hydratase (FH) gene, that encodes a key Tricarboxylic Acid (TCA)
Cycle enzyme. Loss of FH activity leads to the accumulation of its substrate, fumarate. Excess fumarate serves as an oncometabolite
and has been reported to suppress DNA damage repair. We evaluated the activity of PARP inhibitor-based combinations in preclinical
models of HLRCC. The antitumor activity of two PARP inhibitors, Talazoparib and Niraparib, either as single agents or in combination
with the alkylating chemotherapy agent temozolomide, was evaluated in several patient-derived HLRCC cell lines. In vitro viability
assays demonstrated that both PARP inhibitors induced dose-dependent growth inhibition in HLRCC lines. The addition of
temozolomide to either PARP inhibitor led to more pronounced reductions in cell proliferation across the HLRCC lines tested,
compared to control single PARP inhibitors or temozolomide alone. At the molecular level, western blot analysis demonstrated that
PARP inhibitors inhibited PARylation with concomitant upregulation of phosphorylated (y) H2AX expression, and increased apoptosis.
Furthermore, the effects on PARylation, yH2AX accumulation, and apoptosis were more pronounced in the PARP
inhibitor/temozolomide combinations than with PARP inhibitors alone and were accompanied by substantial increases in cleaved
PARP. These results demonstrate that PARP inhibitors have antitumor activity against HLRCC cells and that their activity is potentiated
by the addition of the alkylating agent temozolomide. Additional in vitro and in vivo studies are ongoing to further define the activity of
these combinations and to better understand the underlying molecular mechanisms. This study highlights the potential therapeutic
utility of PARP inhibitor-based combinations in targeting DNA repair defects in HLRCC and provides the impetus for further exploration
of this strategy.



#0254 The PARP1-selective inhibitor and trapper saruparib achieves extended PARP1 target engagement in vitro, in vivo and
in the clinic.
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Saruparib (AZD5305) is a potent and selective inhibitor and trapper of PARP1 which is currently in ph3 clinical development. Initial
preclinical characterisation highlighted nanomolar PARP1 inhibition potency and differentiated PARP1 binding profile with longer
residence time kinetics compared with approved non-selective PARP inhibitors (PARPi). Here we describe the consequences of this in
pre-clinical and clinical studies where we analysed PARP1 inhibition duration and phenotypic effects after different exposure times to
saruparib. Surface plasmon resonance (SPR) of purified PARP1 showed that saruparib has a very slow dissociation rate, Ko, and
extended residence time on purified PARP1 protein (>5 days) compared to approved PARP1/2 inhibitors (hours). In cellular assays,
saruparib treatment followed by wash-off resulted in sustained suppression of Poly ADP Ribose (PAR) over several days, whereas
PAR levels recovered within 24 hours after olaparib exposure. We explored the duration of in vivo pharmacodynamic effects by
monitoring PAR levels after steady state dosing of saruparib to mice bearing BRCA1-mutant MDA-MB-436 tumours, for up to 7 days
after cessation of dosing. Saruparib at 0.01, 0.03 or 0.1mg/kg maintained PAR inhibition of >90% for up to 7 days, although the drug
levels were not detectible in plasma after 2 days, confirming this extended duration of action in vivo. In contrast, PAR levels were
substantially recovered by 24 hours after olaparib dosing. The functional consequences of the extended duration of action of saruparib
were evaluated for in vivo efficacy. Multiple intermittent schedules of saruparib, compared to olaparib or talazoparib were evaluated in
the BRCA1m-MDA-MB-436 model. Strong regressions were observed with saruparib on intermittent schedules where even 1 wk on, 2
wk off schedule at 1mg/kg (equivalent to the clinical RP2D dose of 60mg) gave durable regressions. A reduced dose of saruparib of
0.1mg/kg was still effective on an intermittent schedule, but lost significant activity compared to the higher dose. Intermittent dosing
schedules of saruparib were clearly superior to the same schedules of olaparib or talazoparib at clinically equivalent doses. The long
duration of activity of saruparib observed in preclinical studies were also observed in the PETRA clinical study (NCT04644068). A
single dose of saruparib resulted in >90% PAR inhibition for up to 7 days, despite no drug being detected in plasma after 48 hours.
These data suggest that short-term dose interruptions are unlikely to result in reduced efficacy, in contrast to approve non-selective
PARPi where dose interruptions have been shown to reduce efficacy. These data also suggest that intermittent scheduling may be
effective for saruparib in circumstances where minimising exposure may provide an optimal risk-benefit - for example cancer
prevention.
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#0258 Preclinical study of nucleic acid therapeutics targeting the Warburg effect.
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[Background] Cancer cells rely on glycolysis for energy, known as the Warburg effect, which supports survival by promoting nucleotide
synthesis, reducing oxidative stress, and inhibiting cell death.

Polypyrimidine tract-binding protein 1 (PTBP1) regulates pyruvate kinase muscle (PKM1/PKM2) splicing, maintaining a PKM2-
dominant state. Suppressing PTBP1 shifts cellular metabolism to a PKM1-dominant state, reduces glycolysis, alters ATP production,
and increases oxidative stress, ultimately resulting in cell death.

We developed optimized chemically modified siR-PTBP1 derivatives to evaluate their therapeutic potential.

[Methods] Anti-proliferative activity in human colorectal DLD-1 cells was tested by chemically modified siR-PTBP1 derivatives. Cell
viability was assessed by CVS assay, and PTBP1, PKM1/PKM2, and cleaved PARP protein levels were analyzed by Western blotting
and immunostaining after the transfection. ATP production and oxidative stress assay were performed to examine the alternation from
glycolysis-dominant to oxidative phosphorylation via TCA cycle. Metabolome analysis was also examined.

[Results] Among 14 derivatives, the derivative siR-2-6 significantly suppressed PTBP1, increased PKM1 expression, and raised the
PKM1/PKM2 ratio. Increased cleaved PARP expression indicated apoptosis induction and Warburg effect suppression. Also, siR-2-6
increased ATP production and oxidative stress, resulting in apoptosis. The higher RNase resistance and biological activity under
RNase-containing conditions were shown in comparison to those of the SiR-2-1 that is not chemically modified.

[Conclusion] Optimized siR-PTBP1 derivatives increased the PKM1/PKM2 ratio and partially shifted cellular metabolism from glycolysis
dependence to oxidative phosphorylation, highlighting their potential as nucleic acid therapeutics.

The enhanced RNase resistance of siR-2-6 further supports its promise for in vivo application and clinical translation.



#0259 Targeted STEAP2 knockdown with self-delivering antisense oligonucleotide reduces cancer malignant behavior.
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Background: The STEAP (Six-Transmembrane Epithelial Antigen of Prostate) family encodes metalloreductases involved in iron and
copper metabolism, with increasing evidence linking dysregulated metal homeostasis to tumor progression. Increased STEAP2
expression has been implicated in the development and progression of several cancers, with enhanced cellular proliferation, migration,
but its precise role in cancer remains obscure. The goal of this project is to investigate the significance and prognostic potential of
targeting STEAP2 in oncogenesis.

Methods: Our study investigated a self-delivering antisense oligonucleotide (ASO) targeting STEAP2 in cancer. Human liver cancer
SNU398 and prostate cancer PC3 cells were treated with increasing ASO concentrations (0.25, 0.5, 1 and 5 pM) for 92 hours, followed
by assessment of cell viability (WST-1), migration (transwell), and anchorage-independent growth (soft agar). For the in vivo study,
orthotopic xenografts were created by injecting SNU398-luc/GFP cells into the livers of immunodeficient mice. Beginning on day 7,
mice received 12 doses of the STEAP2-ASO or scrambled control (5 mg/kg, every two days). Tumor growth was monitored non-
invasively via VIS imaging. Upon treatment completion, tumors and adjacent liver tissues were harvested. Expression of EMT markers
(Vimentin and SNAIL1) was evaluated in cell and tissue lysates using western blot analysis.

Results: ASO mediated KD of STEAP2 induced a dose dependent reduction in STEAP2 expression, leading to significantly reduced
cell viability, migration, and anchorage-independent growth in both SNU398 and PC3 cell lines. In addition, STEAP2 knockdown
resulted in decreased expression of key EMT markers, including Vimentin and SNAIL1. In vivo analysis demonstrated that treatment
with STEAP2 targeting ASOs resulted in a substantial decrease in tumor size, together with downregulation of STEAP2 levels,
highlighting a clear association between STEAP2 suppression and inhibition of cancer progression. Consistent with the in vitro findings,
tumors from ASO-treated mice also showed reduced Vimentin and SNAIL1 expression, further supporting EMT attenuation. Thus, our
findings emphasize STEAP2 as an essential regulator of cancer development and progression as well as the therapeutic promise of the
ASO-based STEAP2 silencing for abrogating the progression of liver and prostate cancer.

Conclusion: Overall, these findings establish STEAP2 as a potential biomarker and therapeutic target for the intervention of various
cancers.



#0260 EpCAM-CD3 bispecific antibody-encoding mRNA delivered by lung targeted lipid nanoparticles suppresses orthotopic
lung tumor growth.
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The therapeutic use of bispecific T-cell engaging (BIiTE) antibodies has shown great potential for treating malignancies. However, full
exploitation of the potential of BsAbs is hindered by manufacturing challenges and short serum half-lives. In contrast, mMRNA
therapeutics have emerged as a powerful approach for treating a wide range of diseases. Their applications are increasingly linked to
advancements in targeted delivery technologies and the production of mMRNA encoded antibody is more flexible and cost-effective than
the traditional method. In this work, We developed a lung selective organ targeting lipid nanoparticles (SORT LNPs)-formulated RNA
(RNA-LNP) encoding a T cell-engaging bispecific antibody that binds the T cell marker CD3 and bivalently binds epithelial cell adhesion
molecule (EpCAM), an epithelial antigen that is expressed on various solid tumors. We first performed In vitro flow cytometry analysis,
which revealed that mRNA lipid nanoparticles (LNP) effectively mediated the killing of EpCAM positive tumor cells and activated human
T cells. Then we established NCI-H441 lung orthotopic tumor model in PBMC humanized mice. We observed robust antitumor efficacy
of MRNA LNP in this tumor model. To assess mMRNA distribution, we quantified its content in various organs using qPCR. Results
confirmed the lung targeting specificity of LNP. Moreover, we analyzed the activation of tumor-infiltrating T cells post MRNA LNP
treatment. Finally, we conducted histopathological examination of various organs and we didn’t find signs of adverse effects from LNP
formulated mRNA administration. In this comprehensive preclinical evaluation, we demonstrated that mRNA-encoded bispecific
antibody promoted the activation and cytotoxicity of human T cells, exhibiting significant inhibition of orthotopic lung tumor growth in

vivo. These findings underscore the potential research value of mRNA-encoded CD3-EpCAM T cell engager in treating solid tumors,
marking a potential shift in the clinical application of protein-based T-cell engagers.



#0261 A mRNA-encoded trispecific CD19xBCMAXCD3 T cell engager to treat cancer and autoimmunity.
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Background: B-cell-directed therapies have transformed treatment for B-cell-driven cancers and autoimmune diseases, yet current T-
cell-based modalities, including CAR-T cells and T-cell engagers (TCEs), are limited by safety concerns such as cytokine release
syndrome (CRS)—a particular risk for autoimmune patients requiring wide safety margins. In addition, plasma cells drive disease
progression and relapse but are not efficiently eliminated by CD19-targeted treatments. To overcome these limitations, we developed a
first-in-class mMRNA-encoded trispecific TCE targeting CD19, BCMA, and CDS3 to achieve broad B-cell and plasma-cell depletion with
improved safety.

Methods: The TCE was constructed by fusing a CD3-binding scFv with VHH domains targeting CD19 and BCMA. The encoding mRNA
was optimized through codon and structural engineering to balance Codon Adaptation Index (CAl) and Minimal Free Energy (MFE)
across untranslated regions and the coding sequence. The optimized mRNA was formulated in a novel lipid nanoparticle (LNP)
designed for preferential biodistribution to secondary lymphoid organs, including spleen, bone marrow, and lymph nodes. B-cell
cytotoxicity was evaluated using PBMCs from healthy donors, autoimmune patients, or in BCMA+ multiple myeloma co-culture assays.
In vivo B-cell depletion, pharmacokinetics, biodistribution, and safety were tested in humanized immune-deficient mice reconstituted
with CD34+ HSCs or systemic lupus erythematosus (SLE) PBMCs, in human CD19/CD3 transgenic mice, and in non-human primates
(NHPs). Activity against BCMA+ tumors was assessed in PBMC-reconstituted multiple myeloma xenografts.

Results: The mRNA-encoded TCE induced potent B-cell killing in human PBMC assays, achieving an EC50 of ~0.1 pM. Robust B-cell
depletion was confirmed across multiple mouse models. In the SLE-PBMC model, treatment significantly reduced autoantibody levels.
In OPM2 tumor-bearing mice, the TCE induced profound CD19+ B-cell depletion in blood and lymphoid tissues and complete
regression of BCMA+ tumors. In NHPs, ultra-low mRNA-LNP dosing (5 pg/kg) produced complete peripheral B-cell depletion within 6
hours, with broad depletion of naive, memory, and plasma cell compartments in spleen, lymph nodes, and bone marrow by day 15. B-
cell reconstitution began ~3 weeks post-dose and was dominated by naive phenotypes, suggesting immune resetting. Subcutaneous
dosing achieved efficacy comparable to intravenous delivery but with markedly reduced cytokine release, consistent with the favorable
pharmacokinetic profile of mMRNA translation. No toxicity or clinical pathology abnormalities were observed at doses up to 100 pg/kg.
Conclusion: This mMRNA-encoded trispecific CD19xBCMAxCD3 TCE demonstrates potent and broad B-cell and plasma-cell depletion,
anti-tumor activity, and an improved safety profile, supporting ongoing First-in-Human clinical evaluation.
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Background: Despite rapid advances in immunotherapy, the clinical use of potent immune-modulating agents remains constrained by
systemic toxicities. Earli is developing a DNA-based immunotherapy platform that uses synthetic cancer-activated promoters (CAPs) to
drive selective expression of therapeutic payloads in malignant cells, while remaining silent in normal tissues and benign lesions. DNA
is delivered systemically to the tumor cells by lipid nanoparticles (LNPs). The platform also engages innate immunity via the
immunostimulatory nature of DNA. This study highlights the dual mechanism of combining 1) CAP-driven expression of a potent
immunostimulatory payload such as IL-12 with 2) cGAS-STING-induced innate immune activation.

Methods: Naive or tumor-bearing mice were treated with LNPs encapsulating either a DNA nanoplasmid encoding IL-12 under a
cancer-activated promoter (CAP-IL-12) or a matched construct with three stop codons (Control-DNA). Mice were assessed for tumor
growth inhibition, cytokines (IL-6, IL-1B, TNF-a), and IL-12 levels in tumor and serum.

Results: LNP encapsulating Control-DNA increased transcript levels of STING downstream targets and triggered a transient rise in pro-
inflammatory cytokines. This innate immune response resulted in a partial (i.e. non-durable) inhibition of tumor growth across multiple
syngeneic tumor models and showed enhanced efficacy when combined with PD-1 checkpoint blockade. Importantly, in STING
knockout mice, the anti-tumor response to the formulated Control-DNA was completely lost. In contrast, IV treatment with an LNP
encapsulating CAP-IL-12 DNA led to complete and durable tumor regression. Surprisingly, although modest IL-12 protein was
detectable in tumors, there were no substantial IL-12 levels measured in serum, demonstrating the platform's ability to concentrate a
highly potent therapeutic at the tumor site while avoiding systemic exposure. Further, immune profiling showed both IL-12 and STING
induced changes including increases in T cell and NK cell proliferation, granzyme B upregulation, and enhanced myeloid activation and
antigen presentation. Importantly, the anti-tumor efficacy of CAP-IL-12 was retained in syngeneic tumors in STING knockout mice,
demonstrating that cancer-specific payload expression is sufficient to drive efficacy even in the absence of adjuvant STING agonism.
Our current work focuses on modulating STING agonism through LNP engineering approaches to fine-tune its activity in the tumor for a
balanced therapeutic response.

Conclusions: Overall, our findings highlight the dual-function nature of Earli's DNA-LNP platform: a programmable, tumor-selective
gene therapy system with built-in innate immune activation through STING agonism. The approach supports a new class of
immunotherapies that combine precision and potency in a single genetic modality.



#0263 Towards personalized cancer vaccines: LNP-mediated delivery of multi-epitope mRNA extends survival in aggressive
melanoma cancer model.

Jay Paquette, Gayatri Namala, Leanna Yee, Sams MA Sadat, Ruchi Sharma, Darius Menezes, Pierrot Harvie, Nikita Jain, Zhengyu
Chen, Malathi Anantha, Tony Wu, Vicente Lacap, Richard Jiang, Vinay Mayya, Sijo Chemmannur, Avisek Deyati, Anitha Thomas

Cytiva, Vancouver, BC, Canada

Personalized cancer vaccines (PCVs) open new doors for immunotherapy by harnessing the immune system to target tumor specific
neoantigens — mutated proteins — unique to an individual’s cancer. Lipid nanoparticle (LNP)-based mRNA vaccines, shown to be
effective against COVID-19, serve as a suitable platform for delivering multi-epitope neoantigen mRNA payloads. LNP drug product for
PCV applications however, may require optimization of the multi-antigenic mRNA cargo, target tissue uptake, and endosomal release,
along with frequent therapeutic dosing. We identified 10 melanoma-specific antigens and synthesized multiple multi-antigen mRNA
constructs encoding various antigen combinations, with and without marker epitopes such as ovalbumin (OVA), eGFP, and firefly
luciferase (Fluc). We developed proprietary ionizable lipids and encapsulated the various multi-epitope mRNA constructs in LNPs and
evaluated their performance in well-established in vitro cell based assays and a B16F10 syngeneic mouse melanoma model. The in
vitro cell-based assays confirmed effective LNP-mediated delivery, mRNA translation, and antigen presentation via major
histocompatibility complex (MHC) molecules. In vivo imaging demonstrated payload expression 6 hours post-injection. Selected multi-
epitope MRNA-LNP formulations were administered intramuscularly in B16F10 tumor-bearing mice. Multi-epitope comprising LNPs
significantly reduced mean tumor growth rate and extended survival in vaccinated mice compared to controls. Additionally, repeated
dosing regimens showed favorable safety profiles. These results demonstrate that our proprietary LNP platform efficiently delivers
multi-epitope MRNA LNPs, eliciting potent anti-tumor immune responses in a relevant melanoma model and demonstrating safety of
repeated LNP administrations for shared or individualized cancer vaccine applications. This positions our LNP as a promising candidate
for further developing PCVs and accelerating new personalized medicine to clinic.
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Background: Endocrine therapy (ET) is the primary treatment for hormone receptor-positive (HR+) breast cancer, but resistance
inevitably develops, leading to endocrine-resistant breast cancer. While agents like tamoxifen and aromatase inhibitors improve
outcomes, resistance mechanisms remain significant challenges. This suggests a complex role for estrogen receptor (ER) signaling.
We hypothesized that maintaining a non-functional, mutant ER (mER) could overcome this resistance.

Methods: We synthesized a full-length ER (ESR1) gene with a mutation in the DNA-binding domain (DBD). To ensure targeted
delivery, the mER-encoding plasmid was encapsulated within poly(lactic-co-glycolic acid) (PLGA) nanoparticles. These nanoparticles
were surface-functionalized with 4-carboxyl-17beta-estradiol, an ER ligand, to facilitate active targeting to ER-positive breast cancer
cells. The effects of mMER overexpression were investigated in vitro using HER2-ER+PR+ MCF7 and T47D cell lines, as well as their
tamoxifen-resistant (TamR) counterparts. In vivo antitumoral effects were assessed using xenograft mouse models.

Results: The ER-targeted PLGA nanoparticles effectively delivered the mER plasmid to ER-expressing breast cancer cells in vitro and
in vivo. Overexpression of mER did not activate estrogen-responsive genes and exerted a potent antiproliferative effect in both MCF7
and T47D cells. Notably, mER overexpression maintained its strong antitumoral activity in tamoxifen-resistant (TamR) MCF7 and T47D
cells. Mechanistically, mER overexpression led to a reduction in wild-type ER (WtER) levels and suppressed DNA replication-related
gene pathways. In vivo, mER treatment significantly inhibited the growth of both standard and tamoxifen-resistant tumors. Furthermore,
a synergistic antitumoral effect was observed when mER was combined with tamoxifen.

Conclusions: Overexpression of a mutant ER with a non-functional DBD, delivered via an ER-targeted nanoparticle system, represents
a novel therapeutic strategy for advanced HR+ breast cancer, including endocrine-resistant and tamoxifen-resistant disease. By
suppressing wtER, disrupting DNA replication, and maintaining activity in resistant models, mER effectively inhibits tumor growth and
overcomes therapeutic resistance.



#0265 Engineering robust AAV vectors: Addressing ITR instability for effective cancer gene therapy.
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Introduction: Cancer remains one of the most challenging diseases to treat due to the complexity of tumor biology and barriers to
effective drug delivery. Gene therapy using adeno-associated viruses (AAVs) offers a promising approach for oncology, particularly
with the development of engineered capsids such as AAV-DJ, which demonstrate enhanced tissue penetration and targeted gene
expression in tumor microenvironments. Importantly, AAV-based strategies are also being explored in neuro-oncology, where capsid
variants capable of crossing the blood-brain barrier provide new opportunities for treating aggressive brain tumors such as
glioblastoma. The AAV genome consists of a therapeutic transgene flanked by 145 bp inverted terminal repeats (ITRs), which are
prone to mutations and deletions but also essential for viral packaging. While capsid engineering has improved tumor targeting and
systemic delivery, ITR instability remains a critical challenge for consistent therapeutic outcomes.

Methods: In this study, we evaluated the impact of five common ITR mutations on vector integrity and performance. HEK293T cells
were co-transfected with transfer, Rep/Cap (AAV-DJ), and helper plasmids for viral packaging. ITR mutations were confirmed via
Sanger sequencing, and purified vectors were assessed for viral titers using gqPCR and transduction efficiency via GFP fluorescence
microscopy. Mutant ITRs were subsequently repaired to wild-type sequences to compare recovery of function. To model therapeutic
relevance, AAV vectors were tested in tumor-bearing mice using immunofluorescence markers to assess transgene expression within
cancerous tissues.

Results: Even minor ITR alterations, such as single base pair deletions, demonstrated significantly reduced viral titers and transduction
efficiency, with more pronounced effects in constructs carrying large therapeutic cassettes. Although mutant vectors retained some
tumor-targeting capability, wild-type ITR constructs achieved the highest efficiency.

Conclusion: This work underscores the critical role of ITR integrity in AAV-based oncology applications, including neuro-oncology. Even
small sequence disruptions can compromise vector potency, highlighting the need for rigorous quality control during vector design and
production. These findings inform the development of robust AAV platforms for cancer gene therapy, ensuring optimal delivery and
therapeutic impact.
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RedTail is a next-generation gene therapy platform combining systemic delivery with tumor selectivity. Unlike conventional oncolytic
viruses, RedTail integrates programmable targeting for precise tumor specificity and genetic payload delivery for immune modulation of
the tumor microenvironment (TME). It employs a tumor-specific, replicating extracellular enveloped vaccinia virus (EEV) cloaked in a
second human cell-derived membrane (the “Envelope”) from engineered host cell lines; chimeric CD55 overexpression in the Envelope
confers resistance to complement and neutralizing antibodies, enabling systemic administration. The Envelope can be further designed
to express targeting proteins. The viral genome can be modified to deliver immune-cell activating therapeutic payloads such as IL-15
Superagonist along with bispecific T-cell engagers (BIiTEs) for localized expression in the tumor microenvironment. Delivering BITEs at
high concentrations to the tumor while simultaneously activating T-cells in the TME through in situ expression of an immunostimulatory
payload may overcome the challenges seen to date with T-cell engagers in solid tumors.

Methods: RedTail EEVs were produced using engineered host cell lines expressing chimeric antigen receptors (CARs). The RedTail
EEVs were further engineered to express BITEs and T-cell activating payloads at high concentrations in situ. Tumor targeting, viral
amplification, and transgene expression were assessed by viral titers, ELISA, flow cytometry, and immunchistochemistry.

Results: The first programmable characteristic of RedTail is its extracellular membrane. RedTail EEVs were manufactured using host
cell lines engineered to express CARs, producing particles that displayed CARs (e.g., anti-HER2, anti-Trop2) on their surface with
corresponding tropism.The second programmable characteristic is the viral genome, engineered to express genetic payloads including
BiTEs targeting tumor antigens along with CDS3 to recruit and activate T cells. A T-cell activating payload was also included. Viral
infection was enhanced for tumor cells that displayed the cognate target, and resulted in tumor cell lysis along with high levels of
expression of the BITE and the immune stimulating payload.This dual programmability—membrane engineering for targeting and
genome programming for payload delivery—represents a unique approach among systemic virotherapies.

Conclusions: This dual programmability enables systemic tumor targeting, immune priming, and localized expression of both a T-cell
engager and an immune priming payload, positioning RedTail as a next-generation systemic platform with a unique approach to T-cell
targeting in solid tumors.



#0268 Engineering a novel epithelial-tropic pseudovirus platform for targeted gene therapy to carcinomas.
Kendall Wesley Knechtel, Daniel Pelaez

University of Miami Miller School of Medicine, Miami, FL

Carcinomas represent over 80% of all cancer diagnoses and remain difficult to treat due to genetic heterogeneity, acquired drug
resistance, and limited therapeutic specificity. Oncolytic viral therapies (OVTs) have shown promise for many cancers; however, current
platforms such as the modified herpes simplex virus rely on intratumoral delivery and remain highly immunogenic, restricting their use
against deep-seated and metastatic epithelial malignancies. To address this, we developed a non-replicative pseudotyped lentiviral
platform designed with epithelial tropism and stable genomic integration. Our engineered chimeric envelope surface receptor retains
key native receptor interactions of the L1 capsid protein of the human papilloma virus, designed in-silico to exploit functional domains,
while preserving vital molecular mechanisms. This glycoprotein, combined with lentiviral backbone elements, yields a morphologically
intact virion, confirmed by negative-stain TEM, that avoids virus-like-particle formation prior to plasma membrane trafficking.
Transduction assays demonstrated selective infection and sustained transgene expression in epithelial cell lines as opposed to non-
epithelial controls. To enhance selectivity, cancer-specific promoters would further confine payload expression to malignant epithelial
cells. The pseudovirus can deliver a larger payload (8-10 kb) greater than that of Adeno-Associated Virus (< 4.7 kb) supporting
complex therapeutic cassettes, including suicide genes and barrier-repair payloads. Our ongoing in-vitro and in-vivo studies are
evaluating therapeutic delivery and efficacy in specific carcinoma models.



#0269 Functionalization of virus-like particles for improved in vivo immune cell engineering.
Frances Rocamora', Matthew S. Kim', Barbara S. Perez2, Vivian Le!, Trinidad Kellemen', Enaaya Mahmood', Dan Kaufman'
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To address the limitations of conventional chimeric antigen receptor (CAR) T cell manufacturing, we developed a novel in vivo CAR
engineering platform based on functionalized virus-like particles (VLPs) that self-assemble with a minimal viral genome to efficiently
package and deliver mRNA payloads. Our initial studies compared the level and stability of transgene (GFP) expression in primary
human T cells transduced with VSV-G pseudotyped lentivirus (LV) with those transduced with our mRNA-delivering VLPs and circular
DNA-forming non-integrating LV (NILV). In these studies, our VLPs transduce over 20% more cells at an equivalent titer than both LV
and NILV. As expected, GFP expression from VLP-treated and NILV-treated T cells declined 72 hours after VLP removal, consistent
with transient transgene expression. To further improve the platform, we modified the VLP envelope in two ways. First, we added an
anti-CD3-targeting single-chain variable fragment (scFv) fused to a low-density lipid (LDL) receptor-blind mutant of the VSV-G fusogen
protein (VSVg mut). This construct promotes T cell-specific targeting without non-specific cell binding. In a co-culture model of T cells
and Raji B cells, we demonstrated that our scFv-coated VLPs can transduce up to 15% of T cells while less than 1% of B cells are
transduced. Because the targeting molecule is derived from blinatumomab, anti-CD3 scFv-coated VLPs also induced upregulation of
activation markers CD69 and CD25 in primary human T cells relative to a non-functionalized VLP control. Second, we engineered our
VLPs to express an immune-enhancing molecule to both improve mRNA delivery and augment the cytotoxic activity of engineered T
cells. While scFv-coated VLPs delivering an anti-CD19 CAR transduced less than 5% of rested primary T cells, enhancer-coated VLPs
transduced about 35% of cells and dual-functionalized VLPs (scFv + enhancer) transduced approximately 24% of cells. Next, we used
in vitro live cell imaging assays (Incucyte) to quantify killing of CD19+ Nalmé cells with functionalized VLP-treated rested T cells over
72 hours. While the cells treated with only anti-CD3 scFv-coated VLPs did not elicit a significant anti-tumor activity (demonstrated by
continued growth of the tumor cells), targeting T cells using just the enhancer-coated VLPs lead to ~75% decrease in tumor cells
compared to control targeted T cells. Notably, T cells treated with dual functionalized VLPs (anti-CD3 scFv plus enhancer) led to almost
complete tumor cell killing (>95%). In conclusion, our novel VLP system with using dual immune cell targeting via anti-CD3 and
functionalized envelope enhances mRNA delivery and anti-CD19 CAR-T cell-mediated cytotoxicity in vitro. In vivo studies using

humanized mouse models are underway to validate this in vivo engineering and anti-tumor efficacy.



#0270 pIR-a new antibiotic free plasmid production platform for non-viral DNA delivery.
Dan Zhao, Yifei Wang, Junhao Wang, Zak D. Carden, Perry Ayn Mayson Maza, Dana Rae Cyril-Ramirez, Yong Li
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Plasmid-based non-viral DNA delivery systems are widely utilized in gene therapy and cancer immunotherapy due to their safety and
scalability. However, conventional production depends on antibiotic resistance markers, creating regulatory hurdles and complicating
manufacturing. To overcome these limitations, we developed plIR, an antibiotic-free plasmid production platform that employs an
arabinose-inducible Cre recombinase system to excise the antibiotic resistance gene during amplification. This system uses a pir+
bacterial strain supporting replication of R6K-origin plasmids, enabling high-yield production of antibiotic-free DNA suitable for clinical
applications. We first verified that pIR generates high-purity DNA with over 80% of the final product in supercoiled form. Next, we
compared plR-derived plasmids to the traditional gWiz vector using Firefly luciferase (Fluc) and NanoLuc reporters in both in vitro and
in vivo models. Our plasmids exhibited superior transgene expression and favorable safety profiles. Further comparison with the
commercially available Nanoplasmid™ NTC9385R revealed comparable performance, with slightly higher NanoLuc expression in vitro
and in vivo. To demonstrate versatility, we applied pIR to produce a plasmid encoding LINE1 ORF1p, a transposable element protein
implicated in aging and cancer that constitutes ~20% of the human genome. In vitro studies confirmed robust ORF1p expression, and
in vivo immunization via electroporation elicited a significantly stronger immune response compared to gWiz. By eliminating antibiotic
sequences, pIR reduces the risk of horizontal gene transfer and aligns with regulatory requirements for clinical-grade DNA. Its ability to
produce high-performance plasmids for both reporter and immunogenic payloads underscores its potential for gene therapy and cancer
vaccine development. As non-viral DNA delivery gains momentum in oncology and personalized medicine, platforms that combine
safety, efficiency, and compliance will be essential for accelerating translation. In conclusion, we establish pIR as an alternative to
existing technologies, offering broad applications in cancer immunotherapy and beyond.



#0271 IL-7-secreting Salmonella synergizes with PD-L1 blockade to induce durable antitumor immune memory.
Minju Han

Chungnam National University, Yuseong, Daejeon, Korea, Republic of

Background: Interleukin-7 (IL-7) is a key cytokine that maintains the survival and homeostasis of T cells and induces antitumor immune
responses. This study investigated the antitumor effects of attenuated Salmonella genetically engineered to secrete IL-7 against cancer
by activating immune cell responses.

Methods: Mouse colorectal cancer cell line CT26 and S. typhimurium were used. The S. typhimurium was engineered to secrete IL-7
based on an arabinose induction system. The anti-tumor effect of the engineered Salmonella was examined in vitro and in vivo, both
alone and in combination with anti-PD-L1 treatment. Flow cytometry was performed to analyze immune cell populations in tumors and
spleens to elucidate the underlying mechanisms.

Results: The genetically engineered Salmonella secreted IL-7 upon arabinose induction without affecting its growth. IL-7 secretion in
response to arabinose was confirmed via ELISA. In in vivo experiments, the arabinose-induced group exhibited enhanced antitumor
effects and improved survival compared to the non-induced group, with body weight recovery observed within five days
post-Salmonella injection. TUNEL analysis showed increased apoptosis in tumor tissues following arabinose induction, along with a
significant reduction in Ki67 expression. On days 3 and 7 post-induction, flow cytometry revealed an increased T cell population. The
activation of cytotoxic T cells was confirmed by elevated levels of granzyme B, perforin, and IFN-y. Co-administration of IL-7-secreting
Salmonella with anti-PD-L1 antibody resulted in significantly greater tumor suppression compared to Salmonella secreting IL-7 alone.
Notably, in the arabinose-induced group, complete tumor regression was observed in 4 out of 5 mice. When tumor cells were re-
challenged on the opposite flank 60 days later, no tumor recurrence was detected, indicating the establishment of long-term antitumor
immunity. Subsequent flow cytometric analysis of splenocytes confirmed an increased population of memory T cells, supporting the
development of durable immune memory following IL-7 secretion. Biodistribution analysis showed that Salmonella was cleared from
other organs over time, with predominant accumulation in tumor tissue. Biochemical analyses of liver and kidney function revealed no
abnormalities in the arabinose-treated group. The biological

safety of the Salmonella strain was confirmed through biodistribution studies and H&E staining.

Conclusion: The Salmonella secreting IL-7 enhances antitumor activity by inducing T cell-mediated immune responses, particularly
showing potential as an immunotherapy strategy for solid tumors when combined with anti-PD-L1 antibodies. Further research is
needed to evaluate its efficacy in various tumor models, long-term safety, and the potential for combination with other immune
checkpoint inhibitors.



#0272 Attenuated Salmonella secreting IFN-B via the flagellar secretion system enhances antitumor immunity and therapeutic
efficacy.

Kim Euniji
Chungnam National University, Yuseong, Daejeon, Korea, Republic of

Purpose: Bacterial cancer therapy offers a unique approach to target tumor tissues and modulate the immune microenvironment. Here,
we aimed to establish an attenuated Salmonella platform capable of secreting interferon-B(IFN-B) through the flagellar type Il secretion
system(FT3SS) to potentiate antitumor immunity, and to evaluate its therapeutic efficacy as monotherapy and in combination with PD-
L1 blockade.

Methods: The attenuated Salmonella Typhimurium strain was constructed by deleting the rcsB gene from the parental BRD509
background and engineered to secrete IFN-B through the FT3SS under L-arabinose induction. IFN-B secretion was verified by Western
blot and ELISA. The biodistribution of the strain was evaluated using IVIS bioluminescence imaging. The antitumor efficacy and
immune activation induced by the IFN- secreting Salmonella were assessed in CT26 tumor-bearing mice by evaluating tumor growth
inhibition, apoptosis, and immune cell activation. Combination therapy with an anti-PD-L1 antibody was performed to potentiate the
therapeutic effect. In addition, the in vivo safety of the strain was confirmed by monitoring serum liver and kidney function markers,
body weight, and H&E histology of major organs.

Results: In this study, we developed an attenuated Salmonella strain capable of secreting IFN-B through the FT3SS. IFN-B secretion
was regulated by L-arabinose induction without affecting the viability of the Salmonella strain. In vivo bioluminescence imaging of Lux-
expressing IFN-B secreting Salmonella demonstrated rapid tumor colonization and selective intratumoral proliferation, confirming its
tumor-targeting capability. In CT26 tumor-bearing mice, treatment with the IFN-3 secreting strain followed by L-arabinose induction
from day 3 post-injection inhibited tumor growth and induced tumor cell apoptosis. The therapy also promoted N1-type neutrophil
infiltration and activation of antitumor immune responses, and its safety was confirmed in vivo. However, IFN-B monotherapy did not
completely eradicate tumors, and PD-L1 expression was upregulated in the tumor tissues after bacterial injection. Therefore,
combination therapy with the IFN-B secreting Salmonella and an anti PD-L1 antibody resulted in synergistic antitumor effects, including
markedly enhanced tumor regression and prolonged survival compared to either monotherapy. These results highlight the clinical
potential of this controllable bacterial platform for next-generation cancer immunotherapy.

Conclusion: Overall, these findings demonstrate that the FT3SS-based IFN- secreting Salmonella represents a safe, potent, and
versatile therapeutic platform that enhances antitumor immunity and synergizes with immune checkpoint blockade.



#0273 High-avidity reversible engager proteins efficiently redirect the entry of intravenously delivered lentiviral vectors,
simplifying the direct in vivo delivery of CAR-T cell therapy.
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We have developed engager proteins that reversibly block VSV-G, directing VSV-G-pseudotyped lentiviral vectors (LVV) into resting
CD3-positive T cells. Following selective binding of the engager-modified LVV particles to CD3, they are internalized into endosomes,
where the engager is detached by the low pH and the absence of calcium ions, releasing unmodified LVV. Free LVV particles then fuse
with the endosomal membrane and efficiently deliver their genetic cargo to the cytoplasm. These engager proteins are stable and
easily produced in high yields, making them suitable for practical use. Reversible bi-specific engagers that bind to the homotrimeric
VSV-G protein and redirect it to a targeted receptor were initially developed by genetically fusing a cell-targeting polypeptide to the
VSV-G binding domains CR2 and CRS3 of the LDL receptor (Israel Patent application No. 296547, 2022. Inventors: M. Rubinstein, G.
Schreiber, D. Gataulin, Weizmann Institute). When pre-incubated with VSV and VSV-G-LVV, these engagers mediated selective vector
entry into mammalian cells via the targeted receptor while preventing non-specific entry through LDLR. The monomeric engagers
blocked binding of VSV-G to LDLR with an EDsg of 3 nM. Trimeric engager versions exhibited an ED5q of 20 pM. To increase the
binding avidity of the engager to VSV-G, we engineered and produced trimeric engagers consisting of CD3-specific scFv fused through
a trimerizing peptide to VSV-G binding domains of LDLR. When co-incubated with LVV, the engagers bound stably to LVV, preventing
transduction through LDLR or its other family members, while mediating efficient transduction via the targeted CD3 receptor. CD3-
directed engager-modified LVVs efficiently transduced and activated primary human T cells in PBMC cultures, exhibiting stable CD3
targeting even after prolonged storage at room temperature and freeze-thaw cycling. CD3-engager-modified LVV particles encoding an
anti-BCMA CAR were administered intravenously to (human) PBMC-engrafted NSG-DKO mice bearing established BCMA-positive
human myeloma xenografts. Rapid and complete tumor regressions were observed in all animals treated with the engager-modified
LVVs. In summary, we have generated trimerizing bifunctional engagers that redirect the attachment and entry of VSV-G-pseudotyped
lentiviral vectors into resting human T cells. Engager-modified LVVs encoding a CAR transgene were therapeutically effective when
administered intravenously to tumor-bearing animals. Clinical translation is planned.



#0274 Overcoming recombination in semi-replicating retroviral vectors: A novel double suicide gene therapy for
glioblastoma.

Soojin Kim!, Moonkyung Kang', Yeon-Soo Kim?

TArticure, Yuseong, Daejeon, Korea, Republic of 2Chungnam National University, Yuseong, Daejeon, Korea, Republic of

One of the longstanding challenges in developing semi-replicating retroviral vector (sRRV) systems has been the loss of therapeutic
genes due to non-homologous recombination during reverse transcription in dividing tumor cells. To address this, we developed a
genetically stabilized sRRV platform capable of efficient combinatorial gene therapy, preserving the integrity of multiple therapeutic
genes while replicating and spreading exclusively within tumors. Our system consists of two trans-complementing, replication-defective
retroviral vectors: one encoding MuLV-Gag-Pol and cytosine deaminase (CD), and the other encoding GaLV-Env and HSV1-thymidine
kinase (TK). These vectors co-infect tumor cells and propagate selectively within the tumor microenvironment. By eliminating
homologous sequences between vectors, we achieved a recombination-resistant design, ensuring long-term genetic stability during
serial replication. The antitumor efficacy of this platform was validated in two glioblastoma models. First, in a syngeneic rat orthotopic
glioma model, C6 glioma cells were implanted intracranially into Wistar rats.The therapeutic vectors were directly injected into the tumor
site, followed by systemic administration of prodrugs 5-fluorocytosine (5-FC) and ganciclovir (GCV). Histological analysis on day 98
revealed dose-dependent tumor regression, with complete tumor eradication in the high-dose, dual-prodrug cohort. Survival analysis
confirmed significantly extended survival in treated groups. Second, in an intracranial xenograft model using athymic nude mice, human
glioma cells were implanted in the brain parenchyma, followed by stereotactic delivery of the sRRV vectors and systemic prodrug
treatment. Remarkably, complete tumor remission was again observed in the combination treatment group, despite the absence of
adaptive immunity, highlighting the platform's intrinsic efficacy. Analysis of vector genomes recovered from tumor tissues revealed no
evidence of recombination or gene loss, confirming the system’s robust genetic stability. The vectors maintained persistent
coexpression of both therapeutic genes, which are essential for synergistic prodrug activation and tumor cell killing. In conclusion, this
study presents a next-generation sRRV platform that resolves a major technical barrier—recombination-mediated gene loss—while
enabling stable and tumor-selective delivery of multiple therapeutic genes. Its potent efficacy in both immunocompetent and
immunodeficient brain tumor models, including intracranial xenografts, positions it as a promising candidate for clinical translation in
glioblastoma and other refractory solid tumors.



#0275 Bioluminescent tools for quantification of in vivo CAR-T delivery systems.
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In vivo CAR-T engineering using mRNA-LNP, lentiviral (LV), or AAV vectors requires analytical methods that are rapid, scalable, and
mechanistically informative across CMC and bioassay workflows. We assembled an integrated luminescent toolkit to quantify vector
input, functional potency, and innate-immune risk. For mRNA-LNP, a Lumit® dsRNA detection assay uses a split luciferase system to
quantify double-stranded RNA impurities that can trigger innate sensing and diminish transfection. For broader assessment of
immunogenicity, cell-based TLR reporter assays profile vector- or formulation-induced pathway activation. For quantification of LV
vectors, the homogeneous, no-wash Lumit® p24 Immunoassay measures the LV p24 capsid protein as a surrogate for viral particle
count with a wide linear range in ~60 minutes. Functional potency can be measured using a cell-based reporter bioassay in which
Jurkat T cells stably expressing an NFAT-Luc?2 reporter are transduced with CAR LV and co-cultured with antigen-positive targets to
generate an antigen-dependent luminescent signal that reflects LV identity and potency. Together, these assays streamline
development, release, and comparability for in vivo CAR-T delivery systems.



#0276 Anti-tumor activity in humanized xenograft models and B-cell aplasia in non-human primates with a novel CD3-directed
in vivo gene-modifying CAR (GCAR) lentivector encoding chimeric antigen receptors and a cellular fithess-enhancing co-
stimulatory protein.
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Introduction: An in vivo gene-modifying CAR (GCAR) platform has been developed to mitigate known clinical and logistical challenges
with traditional ex-vivo manufactured CAR-T products. The GCAR platform incorporates an NHP/human reactive CD3-targeted
lentivector (LVV) with complement resistant fusogen that encodes CD3zeta based CARs and a compact synthetic costimulatory protein
(FD) optimized for proliferation, persistence, and cytotoxicity. The ability of GCAR LVVs to elicit potent, specific and persistent
cytotoxicity towards target cells was evaluated in vitro and in humanized and non-human primate models. In M. nemestrina, GCAR
CD20 CAR was evaluated for B-cell depletion compared to LVVs encoding conventional 41BB CARs without FD.

Methods: Anti-CD19 or anti-CD20 LVV’s manufactured from 6L and 25L scales were characterized for CD3 reactivity in M. nemestrina
and human PBMC in vitro and in vivo. Serum complement sensitivity and activation assays were used to characterize GCAR LVVs
(encoding anti-CD20 CAR and FD) against human and NHP sera and CDS3 positive lymphocytes. Escalating doses (IV or IN) of purified
LVV’s were evaluated in the NHPs. B-cells were quantified by flow cytometry and safety by clinical chemistry, hematology, and physical
assessments.

Results: Exposure of human or nemestrina PBMC to GCAR LVVs resulted in dose and target-dependent cell lysis with rapid tumor
clearance in Raji-Luc disseminated PBMC-humanized DKO NSG models. In CD34-humanized models, GCAR LVV generated CAR-T
cells with durable B-cell depletion over >8 weeks of observation. Administration of GCAR CD20 LVV (IV or IN) was well tolerated in
NHPs at all doses w/o severe CRS or neurologic toxicity. B-cell depletion kinetics post IV dosing of CD20 CARs with FD were dose
dependent: minimally active doses demonstrated delayed onset of B cell depletion (from day 21 post dose) vs. B cell aplasia by day 7
at the most active doses. In contrast, a comparable GCAR LVV encoding 41BB CD20 CAR (w/o FD) by IV and IN injection elicited B
cell depletion at 7 days post dose with reduced duration.

Conclusion: GCAR LVVs generated genetically modified lymphocytes resulting in durable CAR-dependent cell removal across
mechanistic, murine, humanized, and NHP immune systems. The incorporation of FD may further improve cellular expansion and
persistence, yielding ex vivo-like CAR-T activity profiles without lymphodepletion or cytokine support. The absence of acute and
subacute safety signals, low off-target transduction, serum complement resistance, and deep B-cell depletion support the GCAR
platform as a potential next-generation opportunity for clinical investigation as a novel gene modifying CAR approach.



#0277 IMV102, an in vivo BCMA-targeting CAR-T therapy, achieves durable tumor control in multiple myeloma models.
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Introduction

Autologous CAR-T therapy has achieved marked success in hematologic malignancies, yet its widespread use remains challenging
due to complex manufacturing and high costs. To overcome these limitations, we developed the iMagic platform, a lentiviral-based in
vivo CAR-T system composed of a mutated MxV glycoprotein (MxV-G-mut) and a T cell targeting module (TCMS3). This platform
enables selectively activation and transduction of T cells in vivo. Here, we evaluated the specificity, efficacy, and safety of IMV102, a
lentivirus carrying the BCMA-targeting CAR as the gene of interest based on the iMagic platform, for the treatment of multiple myeloma
in preclinical models.

Methods

The transduction specificity and efficiency of IMV102 was assessed using tumor cell lines (Jurkat, H929, and Raji) and primary human
cells (hepatocytes and PBMCs). In vitro cytotoxicity and IFN-y secretion were measured following co-culture with target cells. In vivo
efficacy was assessed in two separate models, H929-Luc or MM1.S-Luc xenografted MHC-1/[I-DKO immunodeficient mice
reconstituted with human PBMCs. Tumor burden, body weight, CAR-T expansion and plasma IFN-y levels were monitored per
schedule.

Results

After coincubation with IMV102, BCMA-CAR expression was detected on Jurkat T cells, while it showed significantly lower levels in
Raji or NCI-H929 cells. Importantly, IMV102 coincubation resulted in negligible CAR expression on primary human hepatocytes. In
PBMCs, IMV102 efficiently transduced T cells with similar transduction ratio on CD4 and CD8 cells and showed negligible off-target B
cell transduction. IMV102-generated CAR-T cells displayed potent cytotoxicity against BCMA-positive tumor cells and secreted
significant levels of IFN-y. Furthermore, intravenous administration of IMV102 at dose of 5e6 TU/mice showed potent and durable
tumor inhibition all through the over 50 days observation periods in both the NCI-H929 xenografted model and the MM1.S xenografted
model. And the antitumor efficacy was accompanied by robust CAR-T generation and expansion, as well as IFN-y release. Treatment
was well tolerated, with no significant weight loss observed.

Conclusions

IMV102 enables efficient and selective in vivo generation of functional BCMA CAR-T cells, resulting in potent and durable antitumor
activity in multiple myeloma models. These results pave the way for further clinical investigation.



#0278 In vivo adenine base editing of STK1 1937 reprograms tumor for radiosensitizing effect.
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In this study, we aim to investigate the therapeutic potential of in vivo genetic therapy using AAV-mediated adenine base editor (ABE)
delivery for non-small cell lung cancer (NSCLC) carrying the STK11 nonsense mutation STK71937" (c.109C>T), and further explore the
molecular mechanisms underlying its impact on radiosensitivity. Radiotherapy is a standard treatment for locally advanced or
inoperable NSCLC patients, radiation resistance driven by tumor-promoting somatic mutations severely limits clinical efficacy,
underscoring the urgent need for targeted strategies such as precise gene correction to overcome this barrier. Through CRISPR-based
in vivo mutation library screening combined with whole-exome sequencing, we identified STK1 1937" as a critical driver of radiation
resistance. To restore STK11 function, we engineered a panel of ABEs with distinct PAM/TAM compatibilities and further developed a
high-fidelity variant, ABE-N108Q-R26G, which enables precise correction of the pathogenic adenine without bystander editing. Using
HEK293T reporter cells stably harboring the STK11937" locus, we found that spCas9-A8EQR (N108Q-R26G) achieved the highest
overall correction efficiency, repairing up to 60% of mutant alleles with superior fidelity. The optimized editor was subsequently
packaged into a dual-AAV system and delivered in vivo to humanized mice bearing subcutaneous patient-derived organoid xenografts.
AAV-mediated base editing combined with radiotherapy produced synergistic antitumor effects and significantly suppressed tumor
progression. Mechanistic studies revealed that precise correction of STK1 1937" restores endogenous LKB1 protein expression and
kinase activity, reactivating downstream signaling required for maintaining redox homeostasis. Restored LKB1 directly stabilizes the
transcriptional regulator BACH1 by limiting its ubiquitination and proteasomal degradation, thereby preserving BACH1-mediated
repression of antioxidant gene programs. Concurrently, LKB1 re-expression dampens NRF2 nuclear accumulation and transcriptional
activity, leading to reduced expression of NRF2-driven detoxification and antioxidant pathways. This coordinated regulation markedly
elevates intracellular ROS levels following irradiation and reinstates radiation-induced cytotoxic stress, collectively enhancing tumor
radiosensitivity. In summary, our study identifies STK1 1987 as a therapeutically actionable driver of radiation resistance and

demonstrates that precise ABE-mediated correction provides a promising gene-editing-based strategy to improve treatment outcomes
in NSCLC.



#0279 Completion of IND-enabling studies for NRT-YHD_001, a macrophage checkpoint inhibitor in liver cancer.
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NRT-YHD_001 is a modified antisense microRNA targeting let-7i-5p, developed as a novel therapeutic candidate for hepatocellular
carcinoma (HCC). This compound functions as a key regulator of macrophage activation within the tumor microenvironment. In in vitro
phagocytosis assays, NRT-YHD_001 (GalNAc-conjugated form) demonstrated stronger macrophage activation than NRT-YHD
(GalNAc-unconjugated form). Following a single intravenous injection in mice, NRT-YHD_001 selectively inhibited let-7i-5p without
affecting other members of the let-7 family, confirming its high target specificity. To evaluate the in vivo efficacy of NRT-YHD_001
against advanced HCC, Ras-transgenic mice that spontaneously develop hepatic tumors at approximately 15-20 weeks of age, were
used. After confirming tumor formation (~5 mm2) by ultrasonography, NRT-YHD_001 was administered intravenously once weekly at 5
mg/kg. Compared with the sorafenib-treated group, NRT-YHD_001-treated mice exhibited greater tumor suppression, demonstrating
superior therapeutic efficacy.The NRT-YHD_001 formulation satisfied all CMC quality control criteria. After lyophilization, the
formulation was reconstituted into a clear, colorless solution, with an assay value of 105.1% of the label claim (specification range:
90.0-110.0%). All other parameters, including impurity levels, pH (7.5), osmolality (324 mOsm/kg), endotoxin (<2.0 EU/mg), and
sterility, met specification limits, confirming excellent quality attributes.Pharmacokinetic and ADME studies, metabolic stability
assessments in serum and liver homogenates, and metabolite profiling were conducted in mice and cynomolgus monkeys. No
treatment-related abnormalities were observed in the 4-week repeated-dose toxicity study. The drug substance (DS) and drug product
(DP) were both manufactured and analytically validated by a global CDMO with FDA-approved manufacturing experience.Collectively,
these results demonstrate that NRT-YHD_001 is a potent and selective let-7i-5p antisense therapeutic with macrophage-modulating
activity and superior in vivo antitumor efficacy in an advanced HCC model. A complete nonclinical IND submission package has been
finalized, with FTO clearance and full intellectual property protection secured. IND submissions to the MFDS (Korea) and FDA (U.S.)
are planned for 2026.
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#0283 Severe acidity in human tumors for pH-activatable cytokine therapy.
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Introduction: Precise tumor targeting is essential for improving the therapeutic index of cancer immunotherapies. Systemic cytokine
therapies, such as interleukin-2 (IL-2), suffer from narrow therapeutic windows due to dose-limiting toxicities. While receptor
engineering and prodrug approaches have been widely investigated, their application is often limited to tumor subtypes that express the
corresponding targets. In contrast, tumor acidity is a universal hallmark of the microenvironment, driven by elevated glycolysis, and
offers a broadly applicable opportunity for tumor-specific therapy. However, the spatial heterogeneity of tumor acidity remains poorly
understood, and its therapeutic application has not been fully demonstrated.

Methods: To systematically evaluate the heterogeneity of tumor acidity and its potential for targeted therapy, we employed ultra-pH-
sensitive (UPS) nanoparticles that exhibit sharp ON/OFF transitions at defined pH thresholds. In 3D tumor cultures, we embedded UPS
nanoprobes within extracellular matrix gels and assessed the spatial distribution of acidity at single-cell resolution. In human cancer
patients, we evaluated the tumor-imaging properties of this acidity-targeting strategy and further investigated acidity patterns by
analyzing UPS nanoparticle distribution in tumor tissues following intravenous injection. Building on these findings, we developed a
formulation strategy to encapsulate IL-2-Fc into UPS micelles, enabling selective cytokine release in acidic microenvironments. This
platform aims to provide a comprehensive understanding of spatial acidity and to test the therapeutic index of pH-activatable cytokine
delivery.

Results: Through this work, we identified a severe acidity phenotype in cancer, where extracellular pH drops below 5.3 due to spatially
polarized lactate export. Targeting acidity allows demarcation of tumor from surrounding tissue in intraoperative imaging, even when
tumors are as small as 2 mm. Spatial transcriptomic analysis of human head and neck tumors after UPS nanoprobe injection revealed
that these severely acidic regions co-localize with immune-infiltrated stromal zones. These regions serve as critical entry points for
acid-targeting nanosystems, linking tumor metabolism, immune cell infiltration, and immune suppression in both preclinical models and
human tissues. The UPS/IL-2-Fc formulation selectively releases IL-2-Fc within these regions and demonstrates potent antitumor
efficacy with markedly reduced systemic toxicity, expanding the therapeutic window by over 10-fold compared to free IL-2-Fc in
preclinical models.

Conclusion: This study identifies severe acidity as a spatially heterogeneous and translatable hallmark of the tumor microenvironment,
enabling tumor-targeted imaging and immunotherapy.



#0284 From undruggable to actionable: Transcriptomic discovery of small-molecule modulators of oncogenic transcription
factors.

Arianna Sabo, QUANTRO's Team

QUANTRO Therapeutics GmbH, Wien, Austria

Transcription factors (TFs) and their associated signaling networks remain among the most challenging and underexplored targets in
oncology drug discovery. To address this gap, QUANTRO Therapeutics has developed a Transcriptomic Discovery Platform that
measures cellular transcriptional activity by detecting changes in nascent RNA synthesis as early as one hour after cellular
perturbation. Unlike conventional RNA-seq approaches, which capture only steady-state mRNA abundance with limited temporal
resolution, this platform directly quantifies immediate transcriptional responses, providing a high-fidelity readout of TF activity.The
QUANTRO platform currently comprises three complementary assays—QUANTROsens, QUANTROseq, and QUANTROslam—that
together enable the identification, confirmation, and mechanistic characterization of transcriptional modulators. In particular,
QUANTROseq enables high-throughput generation of dynamic transcriptional “fingerprints” induced by small molecules, which can be
directly compared with signatures resulting from acute, controlled degradation of specific target proteins. By correlating these profiles,
the platform precisely distinguishes compounds acting directly on TFs or cofactors from those exerting indirect effects through
upstream pathways. As a demonstration of its capabilities, we present a systematic re-evaluation of published MYC inhibitors, revealing
how traditional transcriptomic or reporter-based assays can misclassify indirect modulators as direct MYC inhibitors.Leveraging this
technology, QUANTRO has initiated screening campaigns targeting key oncogenic drivers such as c-MYC and YAP/TEAD, leading to
the identification of multiple high-quality hit clusters with clear on-target activity and minimal off-target effects. Collectively, these studies
demonstrate the power of dynamic transcriptomic profiling to expand the druggable target space, accelerate discovery of first-in-class
therapeutics, and illuminate transcriptional control mechanisms underlying cancer progression.



#0285 NEBNext UltraShear® Long Read: Enzymatic DNA fragmentation for long read sequencing of clinically relevant
samples.

Keerthana Krishnan, Brittany S. Sexton, Matt Angel, Karen McKay, Jonathan Sanford, Ruby Moulton, Louise Williams, Bradley W.
Langhorst, Pingfang Liu, V.K. Chaithanya Ponnaluri

New England Biolabs, Inc., Ipswich, MA

Advances in long read sequencing technologies have significantly improved accuracy and throughput, making them useful for clinical
applications and personalized medicine. Ultra-long DNA molecules resulting from high quality extractions, if left intact, are generally
inefficiently converted into libraries and sequenced on long-read platforms. Therefore, fragmentation is strongly recommended for high-
throughput long read sequencing. DNA fragmentation upstream of long read sequencing typically also results in comparable fragment
sizes across samples and experiments with higher and consistent N50 lengths as well as improved sequencing yields compared to
ultra-long DNA. Current methods for DNA fragmentation include mechanical shearing and enzymatic fragmentation. Mechanical
shearing (e.g., Covaris® g-TUBE and Megaruptor®) is the gold standard method for DNA fragmentation upstream of long read library
preparation. Drawbacks to these methods include the use of expensive consumables and instruments that are not automation-friendly
and result in sample loss. In contrast, enzymatic DNA fragmentation does not require expensive instruments and is automation friendly,
however existing fragmentation parameters may not be optimal for long read sequencing.

To address these constraints, we developed a novel enzymatic fragmentation solution, NEBNext UltraShear® Long Read (UltraShear
LR), that is quick, tunable, and automation friendly. Enzymatic fragmentation is time-dependent and can be used to generate a wide-
range of DNA fragment sizes (2 to 30 kb) suitable for different applications and sequencing platforms. UltraShear LR is robust across a
wide range of gDNA input amounts (250 to 5,000 ng) as well as different gDNA samples and species (e.g., animal, plant and human).
Here we demonstrate that UltraShear LR fragmentation generates high quality libraries with tunable read lengths by sequencing on
Oxford Nanopore™ Technologies and PacBio® platforms. UltraShear LR libraries retain base modifications (including CpG
methylation) and identify more CpGs than mechanically sheared libraries at the same read count. Additionally, we applied the Twist
cancer hotspot long read sequencing capture panel using matched normal and tumor samples to identify copy number variations and
perform variant calling, demonstrating the applicability of UltraShear LR for clinically relevant samples.

The UltraShear LR system generates time-dependent DNA fragment sizes that are reproducible in a robust and cost-effective manner.
UltraShear LR overcomes many limitations of mechanical shearing methods by simplifying sample processing, increasing throughput,
and preserving base modifications. These advantages collectively improve usability and data quality in long read sequencing library
preparation, making the approach well-suited for clinical applications and personalized medicine.



#0286 New approach methodologies for risk assessment and functional evaluation of immuno-oncology drug candidates.
Christoph Schifflers, Martijn Vlaming, Sofie Pattyn

IQVIA Laboratories, Gosselies, Belgium

Functional screening as well as safety and toxicity assessment of new drug candidates has routinely involved animal research. These
models often involve time-consuming experiments and are associated with ethical concerns and high costs. New Approach
Methodologies (NAM) are alternative methods for accelerated and cost-effective lead selection based on functionality and predictive
risk assessment. Thereby, NAM further contribute to efforts to Replace, Reduce and Refine animal research. In this context, a variety
of customized in vitro bioassays were developed to evaluate the risk of unwanted immunogenicity of immuno-oncology drug candidates
as well as their potency. Drug candidates include biologics as well as small molecules and cell or gene therapy products. These in vitro
assays are based on well-characterized high-quality primary immune cells from >1300 healthy donors. In addition, variants using non-
lethal blood collections of animals such as cynomolgus monkeys, dogs, pigs etc. were established for functional and risk assessment
screenings. These assays characterize the phenotype and function as well as secretions of a multitude of lymphoid and myeloid
populations in cell type specific cultures or complex co-culture systems using multiplex Flow Cytometry, ELISA/Luminex Assays as well
as Live-Cell Imaging.Thus, customized in vitro bioassays contribute to NAM, reducing animal requirement for drug development and
promoting cost-effective lead selection.



#0287 Chemically ligated proteins enable quantitative ELISAs for p53 post-translational modifications.
Thomas Bailey

Abcam plc (UK), Cambridge, United Kingdom

Introductory Sentence: We developed chemically ligated protein standards to enable fully quantitative ELISAs for key post-
translational modifications of p53, providing robust tools for cancer research.

Analysis of post translationally modified (PTM) proteins often relies on methods such as mass spectrometry or western blotting, which
are non-quantitative, time consuming and costly. ELISAs offer a faster and more economical alternative; however, most PTM-targeted
ELISAs are only semi-quantitative because they lack reference standards to generate a standard curve. To address this limitation, we
developed chemically ligated proteins (CLPs) that serve as reference standards in ELISAs, enabling accurate detection and
quantification of PTMs. This strategy was applied to quantify PTMs on the tumor suppressor p53 which is mutated or deleted in 50% of
cancer tumors.! PTMs of p53 regulate its activity in the cell, making their precise measurement critical for understanding p53 function.
Phosphorylation at serine 15 and serine 392 and acetylation at lysine 382 are well-characterized modifications associated with p53
activation. 2 To support oncology studies of this target, we developed ELISA kits to quantify these modifications. Development involved
pair screening as well as biological validation. CLPs of modified, unmodified, and non-specifically modified p53 were used to select
antibody pairs specific to each PTM site over unmodified or proximal modification sites of p53. Biological validation included detection
of native signal, induction in cell extracts, and signal reduction following phosphatase treatment. Additional biological validation
confirmed linearity of dilution, recovery, and precision across all sample types. Using this strategy, we generated three ELISA kits
capable of accurately quantifying p53 pS15, pS392, and acK382, providing robust tools to advance research on p53 regulation and
function.

1)Bailey, Matthew H et al. “Comprehensive Characterization of Cancer Driver Genes and Mutations.” Cell vol. 173,2 (2018): 371-
385.e18. doi:10.1016/j.cell.2018.02.0602)Liu, Yanqing et al. “p53 modifications: exquisite decorations of the powerful guardian.”
Journal of molecular cell biology vol. 11,7 (2019): 564-577. doi:10.1093/jmcb/mjz060
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#0288 Two-color bioluminescence analyses pairing NanoLuc® and red-shifted NanoPrism™ luciferases.
Juliano Alves, Karilyn Porter, Mike Killoran, Robin Hurst, Mark Klein, Debayan De Bakshi, Rahele Esmatpour, James J. Cali, Thomas
Machleidt, Rachel F. Ohana, Hicham Zegzouti

Promega Corporation, Madison, WI

NanoLuc® luciferase (NLuc) and its complementation technologies, including the NanoBiT® LgBiT/HiBiT system, are widely applied in
functional biology because of their exceptional brightness, broad dynamic range, and suitability for monitoring real-time cellular
processes. Despite their versatility, NLuc-based reporters emit primarily at a single, blue-shifted wavelength (~460 nm), restricting their
use in multiplexed assays where independent spectral channels are required. To overcome this limitation, we developed NanoPrism™
luciferases, engineered NLuc variants that employ highly efficient intramolecular energy transfer to red-shift the emission. Building on
BRET-based strategies, we inserted circularly permuted NLuc or LgBiT into a surface loop of HaloTag®, enabling optimal positioning to
covalently bound fluorophores and achieving exceptional BRET efficiency (~90%). By pairing these red-shifted NanoPrism™ reporters
with unmodified NLuc® or NanoBiT®, we created a robust two-color bioluminescent platform with strong signal intensities and >100 nm
spectral separation. This dual-channel system allows simultaneous monitoring of two proteins or cellular events, such as targeted
protein degradation, signaling dynamics, or internal control measurements - in real time within a single experimental context.



#0289 Tracking APOBEC3A to overcome drug resistance in lung cancer.
Maria Vittoria Di Marco', Christopher Eggers?, Aaron N. Hata'

"Massachusetts General Hospital, Charlestown, MA,2Promega Corp., Madison, WI

Targeted therapies have transformed treatment for advanced non-small cell lung cancer (NSCLC), but acquired resistance remains a
challenge. We recently showed that the cytidine deaminase APOBECS3A (A3A) is induced by lung cancer targeted therapies and plays
a crucial role in promoting acquired drug resistance by facilitating the evolution of drug-tolerant persister (DTP) cells. While A3A
mutational signatures are found in 70-80% of tumors post-TKI treatment versus 20-25% in untreated samples, some resistant tumors
lack these mutations. Similarly, while many lung cancer cell lines upregulate A3A expression upon TKI treatment, others do not. Our
understanding of intra- and inter-tumoral heterogeneity of therapy-induced A3A expression and activity is limited. Most available
methods for studying A3A expression and activity are endpoint assays performed on bulk populations. Because A3A activation is
episodic and occurs before detectable genomic changes can be quantified, resolving the activity of A3A in single cells over time has
not been possible. To overcome these barriers we adapted the HiBiT nano-luciferase reporter system to develop a method for real-time
single-cell monitoring of A3A activity in drug-treated tumor cells.Leveraging the preference of ASA for mRNA hairpin substrates, we
incorporated optimized A3A-substrate sequences into the HiBiT tag. In the unedited configuration, HiBiT is unable to complement with
LgBiT. However when A3A creates a C>U edit within the mRNA hairpin loop, complementation occurs and the resulting luminescent
signal reports that A3A is actively editing. We introduced the A3A-HiBIT reporter into patient-derived EGFR, ALK, and KRAS-mutant
NSCLC cell lines. TKI treatment induced reporter editing, as detected by HiBiT luminescence and validated by allele-specific droplet
digital PCR. No reporter activity was observed in the presence of catalytically inactive ABAE72A or in cell lines with deletion of A3A,
confirming specificity for ABA-mediated editing. To investigate intra-tumoral heterogeneity of therapy-induced A3A activity in lung
cancer cells treated with targeted therapies, we generated ASA-HIBIT cells stably expressing LgBiT. Experiments are underway to
optimize ultra-sensitive bioluminescent microscopy to characterize and monitor the episodic nature of A3A editing in live single cells, as
well as to correlate ASA-HIBIT editing with single cell transcriptional heterogeneity using single cell RNA-seq. In summary, our A3A-
HiBIiT reporter provides a sensitive, scalable, and quantifiable system for real-time monitoring of A3A activity, enabling new
opportunities to study the role of A3A in tumor evolution and drug resistance.



#0290 Scientific justification for setting up an appropriate specification of residual solvent based on ICH guideline.
Zhanxiang Sun', Jiangiang Li2, Lynn Wang?, Xudong Wei3

1Payload-Linker Department, WuXi XDC, Cranbury, NJ,2Paonad-Iinker Department, WuXi XDC, Cranbury, NJ,3WuXi XDC, Cranbury,
NJ

Residual solvents present in payload-linkers, critical intermediates in antibody-drug conjugate (ADC) manufacturing, can be challenging
to fully remove during process development. This may lead to levels exceeding ICH Q3 guidelines at the payload-linker stage. To
address this, XDC conducted a comprehensive scientific assessment considering toxicological data from ICH Q3C(R8), process
clearance capabilities, clinical safety requirements, and conjugation reaction conditions. Based on this evaluation, scientifically justified
extensions of residual solvent limits were proposed to ensure both product safety and process feasibility. Assuming certain solvents
cannot be completely eliminated during manufacturing and purification, a justification framework was developed to calculate
appropriate specification limits for each residual solvent. This approach incorporates safety factors and regulatory guidance to establish
scientifically sound limits. The outcome provides a practical solution for cases where complete removal is technically challenging,
ensuring compliance with safety standards while supporting efficient ADC development.



#0291 Dual PHD2-HDAC inhibitor 31c prevents cisplatin-bevacizumab nephrotoxicity and preserves antitumor efficacy in
cervical cancer.

Xi Chen', Dongyu Han', Xiaohua Kong', Wenfeng GouZ, Yang Song?, Huigiang Wei?, Yiliang Li2, Yong Qin'

The University of Texas at El Paso, El Paso, TX,2Peking Union Medical College & Chinese Academy of Medical Sciences, Tianjin,
China,3The First Affiliated Hospital of Jinzhou Medical University, Jinzhou, China

Cisplatin-based chemotherapy combined with bevacizumab (CB) remains the standard first-line treatment for advanced or recurrent
cervical cancer, integrating cytotoxic and anti-angiogenic mechanisms to improve clinical outcomes. However, treatment success is
frequently undermined by dose-dependent nephrotoxicity caused by cisplatin and bevacizumab-induced vascular alterations. Thus,
strategies capable of safeguarding renal function without attenuating antitumor activity are urgently needed to optimize treatment
durability and patient survival. We previously developed 31c, a novel dual inhibitor of prolyl hydroxylase domain-containing protein 2
(PHD2) and histone deacetylases (HDACs), as a nephroprotective agent. Therefore, we evaluated the nephroprotective potential of
31c in a HelLa xenograft mouse model. Mice were treated with cisplatin, bevacizumab, or their combination, with or without 31¢c. Tumor
growth kinetics and body weight were monitored to assess therapeutic response and systemic toxicity. Renal function was examined
through blood urea nitrogen (BUN), serum creatinine (Scr), and erythropoietin (EPO) levels. Kidney tissues underwent histopathological
evaluation using hematoxylin and eosin (H&E) and Masson’s trichrome staining to quantify tubular injury and fibrosis. RNA sequencing
(RNA-seq) of kidney samples identified transcriptomic alterations, and immunofluorescence staining validated renal injury markers
lipocalin-2 (Lcn2/NGAL) and kidney injury molecule-1 (Haver1/KIM-1). Co-administration with 31c preserved the antitumor efficacy of
the CB regimen, yielding tumor inhibition comparable to CB alone. Notably, 31¢c markedly reduced renal toxicity. Mice receiving CB
alone displayed significant increases in BUN and Scr levels, extensive tubular degeneration, and marked collagen accumulation,
hallmarks of acute renal injury and fibrosis. In contrast, 31c¢ significantly reduced these pathological changes and maintained normal
tubular structure. Transcriptomic profiling revealed distinct clustering among treatment groups, with 31c partially reversing CB-induced
transcriptional dysregulation. Among the most upregulated genes in CB group, Lcn2 and Haver1 were significantly suppressed by31c,
consistent with immunofluorescence validation. The dual PHD2-HDAC inhibitor 31c¢ confers robust nephroprotection against cisplatin-
bevacizumab-induced renal injury without compromising antitumor activity. This integrated protective strategy highlights a promising
approach to enhance the safety, tolerability, and continuity of platinum-anti-angiogenic therapies. By preserving renal integrity, 31c may
support sustained treatment intensity and prolonged therapeutic benefit in patients with advanced cervical cancer and potentially other
malignancies treated with similar regimens.



#0292 AOH1996, a cancer-associated PCNA inhibitor, restores platinum sensitivity in urothelial carcinoma: In vitro and in vivo
study.
Kuan-Lin Kuo', Kuo-How Huang?, Yi Ju (Ellen) Kao3, Chen-Hsun Hsu
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University Hospital and National Taiwan University College of Medicine, Taipei, Taiwan,3National Taiwan University Hospital, Taipei,
Taiwan

Urothelial carcinoma (UC) frequently develops resistance to platinum-based chemotherapy, resulting in limited treatment efficacy and
dismal clinical outcomes. Proliferating cell nuclear antigen (PCNA) is a key regulator of DNA replication and repair, and cancer-
associated PCNA (caPCNA), a structurally altered form selectively expressed in malignant cells, has emerged as a promising
therapeutic target. AOH1996 is a first-in-class small-molecule inhibitor that selectively binds caPCNA and disrupts PCNA-dependent
survival pathways. In this study, we investigated the antitumor activity of AOH1996 in UC and its ability to overcome resistance to
cisplatin-based chemotherapy. Cisplatin-sensitive (T24, BFTC905) and cisplatin-resistant (T24/R) UC cell lines were treated with
AOH1996 alone or in combination with cisplatin or gemcitabine. AOH1996 significantly reduced cell viability and clonogenic survival in
both sensitive and resistant cells, induced apoptosis as evidenced by increased Annexin V-positive fractions and cleavage of caspase-
3 and PARP, and caused cell-cycle arrest with accumulation of cells in the S/G2 phase. Mechanistically, AOH1996 downregulated
PCNA-dependent DNA repair signaling and enhanced DNA damage, as shown by increased yH2AX expression. Combination index
analysis demonstrated synergistic interactions between AOH1996 and cisplatin or gemcitabine, particularly in cisplatin-resistant T24/R
cells. In a xenograft mouse model of UC, AOH1996 significantly inhibited tumor growth and further potentiated the antitumor effect of
cisplatin without causing overt systemic toxicity or significant body weight loss. Together, these findings provide preclinical evidence
that targeting caPCNA with AOH1996 exerts robust antitumor activity and restores chemosensitivity in UC, supporting caPCNA
inhibition as a promising therapeutic strategy for patients with platinum-resistant disease.



#0293 Anti-cancer drug usage analysis among Korean patients with colorectal cancer.
Yu Jin Lim', Jeongseon Kim?2
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Combination chemotherapy has long been central to the management of colorectal cancer, and treatment patterns have evolved in
response to emerging clinical evidence, changing guidelines, and the availability or withdrawal of specific agents. This study aims to
characterize changes in medication utilization over time by providing a descriptive analysis of temporal changes in anticancer drug use
among Korean colorectal cancer patients treated at the National Cancer Center (NCC) of Korea. Two patient cohorts were examined:
individuals treated between 2000-2004 and those treated between 2010-2020. Sixteen anticancer agents administered to >10 patients
in both cohorts were included. A total of 1,188 patients from the 2000-2004 cohort and 1,043 patients from the 2010-2020 cohort were
analyzed using Stata/BE 18.0. In the 2000-2004 cohort, monotherapy was the most predominant treatment approach (55.89%),
followed by two-drug combination therapy (17.68%). Among monotherapies, 5-fluorouracil (5-FU) was most frequently used (45.96%).
The most common two-drug regimen during this period was capecitabine plus 5-FU (4.88%). By 2010-2020, treatment patterns shifted
as two-drug combination chemotherapy became more common than monotherapy (38.73% vs. 32.02%). The 5-FU plus oxaliplatin
combination emerged as the most frequently used regimen (25.98%). Capecitabine was the most common regimen for monotherapy
(21%). Although the use of capecitabine monotherapy increased in 2010-2020 compared to 2000-2004 (21% vs. 5.56%), the difference
in overall capecitabine usage was not statistically significant (p = 0.872), likely because capecitabine had frequently been used in
combination regimens in earlier years. In contrast, use of 5-FU significantly declined (p < 0.001), while use of oxaliplatin and
bevacizumab markedly increased (both p < 0.001). Meanwhile, tegafur/uracil and megestrol usage decreased significantly (both p <
0.001). This descriptive analysis highlights shifts in chemotherapy use among colorectal cancer patients treated at the NCC of Korea
across two distinct periods. The earlier cohort (2000-2004) was characterized by predominant use of 5-FU-based monotherapy,
whereas the later cohort (2010-2020) showed a marked transition toward two-drug combinations. These patterns mirror global changes
in anticancer therapy drug usage. Further analyses should link treatment patterns to clinical outcomes, including evaluations of overall
survival (OS) and disease-free survival (DFS), clarification of treatment lines, and resolution of overlapping-prescription or regimen-
coding issues. This study was approved by the Institutional Review Board of the NCC (NCC2025-0115).



#0294 Comparative biochemical kinase activity analysis identifies lirafugratinib as a highly selective FGFR2 inhibitor.
Alison M. Schram, Grace Lee?, Tracey Wei2, Seong Jang?, Kristin Ryan?
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Background: Genomic alterations in fibroblast growth factor receptor (FGFR) occur across tumor types and pan-FGFR inhibitors are
standard-of-care in FGFR fusion positive cholangiocarcinoma (CCA). Recent efforts focused on designing more selective and covalent
inhibitors to improve efficacy, safety, and tolerability. Lirafugratinib, a highly selective and irreversible FGFR2 inhibitor, was designed to
target oncogenic FGFR2 alterations to enhance efficacy outcomes without worsening toxicities due to inhibitions of other FGFR iso-
forms (e.g., hyperphosphatemia and diarrhea related to FGFR1 and FGFR4, respectively).

Methods: To understand and compare the relative selectivity of lirafugratinib kinase inhibition, we performed a head-to-head
biochemical analysis against four pan-FGFR inhibitors. A KINOMEscan Profiling Service scanMAX and TREEspot™ interaction maps
were used for evaluation and visualization of inhibition of kinases: a panel of 468 human target kinases and disease-relevant kinase
mutant variants were tested at a concentration of 500 nM for lirafugratinib and four other pan-FGFR inhibitors (futibatinib, pemigatinib,
erdafitinib, and AZD4547). The 90% and 75% inhibition thresholds were selected based on established and published research for
methodologies related to kinome mapping.

Results: Among the 468 kinases and disease-relevant kinase mutants, lirafugratinib at 500 nM inhibited >90% of only two kinases
(FGFR2 [94.1%)] and MEKS5 [92.4%)]). The rest of kinases, including FGFR1, FGFR3 and FGFR4, were inhibited <75% except MKNK2
(89% inhibition). In contrast, futibatinib inhibited FGFR1, FRFR2, FRFR3, and FGFR4 by more than 90%, while showing minimal
(<75%) inhibition of other kinases except MKK7 (83% inhibition). Similarly, pemigatinib, erdafitinib, and AZD4547 inhibited multiple
kinases (including all FGFRs) - 11, 37, and 37 kinase targets, by more than 90%. Overall, lirafugratinib demonstrated the highest
selectivity to inhibit FGFR2 without substantial inhibition of FGFR1, FGFR3 and FGFR4, compared to the FGFR inhibitors tested.
Conclusions: The head-to-head kinome analysis of lirafugratinib and four other FGFR inhibitors revealed that lirafugratinib inhibited
FGFR2 with high selectivity, suggesting minimal off-target and off-isoform-related toxicities compared to pan-FGFR inhibitors used in
clinical practice.



#0295 Antitumor effect of a new pyruvate kinase M2 (PKM2) inhibitor Acyclovir in experimental esophageal adenocarcinoma.
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Background: Esophageal adenocarcinoma (EAC) is one of the most aggressive human cancers with poor prognosis even with modern
combination therapies due to high resistance to chemotherapy. Therefore, new therapeutic approaches are urgently needed. Pyruvate
kinase M2 (PKM2) is not only a key enzyme regulating cancer glycolysis but also translocate into the nucleus to regulate transcription.
Although PKM2 is overexpressed in various tumor tissues including EAC, its functional role in esophageal EAC chemotherapy remains
unexplored. The objective of this study was to determine whether acyclovir can act as an inhibitor of PKM2 and EAC tumor growth.
Methods: Virtual in silico screening using molecular docking was conducted to screen an FDA-approved chemical library for
identification of potential PKM2 inhibitors. HER-2 overexpressing OE19, LPR-OE19 and OE33 EAC cell lines were used. The lapatinib-
resistant OE19 (LPR-OE19) cell line was generated from parent OE19 cells through intermittent exposure to increasing concentrations
of lapatinib for over six months. Acyclovir and nanoparticle albumin-bound paclitaxel (nab-paclitaxel), alone or in combination, were
tested for effects on cell proliferation, lactate production, apoptosis, signaling pathways and tumor growth. Antiproliferative activities
were measured by WST-1 assay. Western blotting was performed to evaluate expression of PKM2, apoptotic markers and cell
signaling proteins. In-vivo antitumor efficacy was measured in a patient-derived xenograft (PDX) model of human EAC.

Results: Molecular docking identified acyclovir as a potential PKM2 inhibitor that showed lowest docking and glide scores, indicating a
strong binding interaction with PKM2. Acyclovir inhibited both PKM2 expression and lactate production. It inhibited cell proliferation in
2D, 3D and organoid cultures of EAC in a dose dependent manner. Interestingly, addition of nab-paclitaxel enhanced the
antiproliferative effect of acyclovir. Acyclovir increased expression of proapoptotic proteins and decreased expression of phospho AKT
in EAC cells. In a subcutaneous PDX model, acyclovir induced a tumor regression compared to control as monotherapy, and acyclovir
in combination with nab-paclitaxel showed a significant enhancement effect of tumor regression. The net change in tumor size in the

control, acyclovir, nab-paclitaxel, and combination groups was 551.19 + 99.69 mms3, 347.33 + 71.41 mm3, 221.55 + 43.73 mm3, and

159.37 + 39.29 mm3. Reduction in PDX tumor growth corroborated decreased tumor cell proliferation results.
Conclusions: These data suggest that acyclovir, acting as a PKM2 inhibitor, in combination with nab-paclitaxel should be further
investigated as a potential therapeutic strategy for HER2-positive EAC patients and could be a novel treatment strategy for EAC.



#0296 Evaluation of ingenane diterpenoids for BL2 triple-negative breast cancer.
Pamela R. Duarte, April L. Risinger
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Breast cancers with high expression of estrogen receptor (ER), progesterone receptor (PR), or Human Epidermal Growth Factor
Receptor 2 (HER2) have benefited dramatically from receptor-directed targeted therapies. In contrast, triple-negative breast cancers
(TNBCs), which lack ER, PR, and HER2 expression, remain a significant therapeutic challenge. The basal-like 2 (BL2) molecular
subtype of TNBC is of particular concern due to its extremely low rate of pathological response to standard chemotherapy. We found
that BL2 TNBC cell lines are highly sensitive to protein kinase C (PKC)-activating diterpenes, including ingenol 3-angelate (I13A),
tigilanol tiglate, and yuanhuacine, with potency in the nanomolar to picomolar range. Strikingly, these compounds demonstrate over a
thousand-fold selectivity against BL2 cells as compared to other TNBC lines or normal breast cells, suggesting they could have a
favorable therapeutic index for this indication. Preliminary evidence indicates that the vulnerability of BL2 TNBC lines is mediated by
PKC, although it is unclear which isoform(s) and downstream signaling pathways are required for subtype-specific cytotoxicity. This
project uses zebrafish tumor-bearing models as a strategy to establish the therapeutic index of these PKC agonists following systemic
administration and to compare compounds that target distinct PKC isoforms. By integrating tumor response with pharmacologic
profiling, this work aims to define the relationships between PKC activation, compound potency, and subtype-selective efficacy to
identify the most promising candidate for preclinical development. Ultimately, this research aims to leverage PKC activation as a
targeted therapeutic strategy for BL2 TNBC, expanding treatment options for this lethal breast cancer subtype.



#0297 Cymirafen: A protein-drug conjugate that delivers very intense short pulses of MMAE on a weekly schedule.
Maria Carmen Mulero Roig, Sukshala A. Jadhav, Willie Pi, Stephen B. Howell
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INTRODUCTION: Cymirafen is a novel protein-MMAE conjugate that targets the LGR4/LGR5/LGR®6 receptor whose pharmacokinetics
suggest that it can address many of the limitations of existing ADCs that use MMAE as their warhead. The human doses of MMAE
ADCs are very small (1.2 - 4.5 mg/kg/3 wk) because larger doses are simply not tolerated. At these doses the ADCs do not penetrate
deeply into tumors, the plasma concentrations are too low to saturate all receptors on those cells the ADC can reach, and the very long
duration exposure to high plasma free MMAE concentrations cause neurotoxicity. However, long exposures are not required for MMAE
efficacy; intracellular MMAE Kills with even short durations of exposure (days rather than weeks).

METHODS: PK studies used mice and Sprague-Dawley rats, and the SC OVCAR5 CDX model. Plasma and tumor lysate cymirafen
was measured by ELISA using antibodies to different epitopes. Free MMAE was determined by LC-MS/MS.

RESULTS: Cymirafen is very potent. Across a panel of cell lines of mixed cancer types, IC 59 was <10 nM in 70% and <5 nM in 34%.
Nevertheless, very high doses are well tolerated in mice and rats. In nu/nu mice the MTD is 125 mg/kg and a dose of 85 mg/kg can be
given weekly for 8 weeks without net weight loss. Single dose HNSTD of MMAE ADCs in the rat is 5 - 10 mg/kg whereas the HNSTD
for cymirafen is 75 mg/kg, >10 times higher than MMAE ADCs. In both mouse and rat, the initial and terminal half-lives of cymirafen are
~4 h and 0.8 - 1.0 d whereas terminal half-lives for MMAE ADCs are 8.6 -14.6 d. In rats given 60 mg/kg, the peak total cymirafen was
3001 £ 813 nM. Free plasma MMAE peaked immediately after injection at 3.8 nM and declined with a half-life of 7 h to become
undetectable after 48 h. Cymirafen was found to deliver MMAE to tumors very rapidly. Following an IP injection of cymirafen 85 mg/kg
in nu/nu mice, free MMAE in the OVCARS tumor lysates rose very rapidly reaching 100 nM by 8 h and persisted for a prolonged period.
The dose density of cymirafen (moles of MMAE per tolerated dose) is estimated to be ~2.5 times higher than that of MMAE ADCs
because the MW of cymirafen is only half that of an ADC and very much larger doses are tolerated.

CONCLUSIONS: In contrast to MMAE ADCs, because of the much larger doses tolerated and the very much shorter half-life,
cymirafen achieves very high plasma concentrations that load MMAE into tumors at a very high rate over just a few days. This favors
deep penetration and complete saturation of receptors. The much higher payload dose means that many more moles of MMAE are
delivered/dose, and since large doses of cymirafen can be given weekly, the rate and total amount of MMAE delivered over 3 weeks is
far higher than what can be delivered by an MMAE ADC. Peak plasma free MMAE is only 0.09% of total cymirafen, and all free MMAE
is cleared by 48 h. Low free MMAE plasma levels, and its short half-life, markedly reduce exposure of normal tissues to free MMAE and
permits injection of very high doses.



#0298 An engineered human myeloid cell line with a UBA1 mutation frequently detected in VEXAS syndrome is sensitive to
the proteasome inhibitor bortezomib.

Hina Yazawa', Youhei Sasaki2, Norihiko Kawamata3

"Medical Technology, School of Health Sciences, Tokyo University of Technology, Tokyo, Japan,2Hematology, Showa Medical
University, Tokyo, Japan,3Hematology, Sasaki Institute/Tojun Medical Plaza Hospital, Tokyo, Japan

VEXAS syndrome is a systemic inflammatory disorder caused by somatic point mutations ofthe UBA1 gene in hematopoietic progenitor
cells. Myelodysplastic syndrome (MDS) is oneof hematologic malignancies, in which hematopoietic stem cells have genetic
mutations,without curable drugs. The same types of point mutations of the UBA1 gene as detected inVEXAS syndrome are
occasionally detected in MDS. Reagents targeting mutated UBA1proteins may be able to eradicate the abnormal cells with the UBA1
point mutations.To examine this hypothesis, we have established a model cell line with the UBA1 mutationand analyzed drug-sensitivity
of the mutated cells. First, we employed Al-based predictionanalyses to find the most reliable target sites and enzymes for introduction
of the mutationinto the UBA1 gene. Second, we introduced the point mutation into the second start codonof the UBA1 gene, which is
often detected in VEXAS syndrome, using a modifiedCRISPR/Cas9 method, adenosine-base-editing (ABE) enzyme and a targeting
sgRNAconstruct. Third, we introduced the mutation into 293T cells using polyethyleneimine andconfirmed the base-change of the
target site and absence of non-specific base-changes aroundthe target site. Fourth, we also introduced the UBA1 mutation into a
human myeloid cell line,K562, using electroporation and found massive cell death of the introduced cells afterbortezomib treatment
(EDso of wild-type cells was 15.7nM and EDs, of the introduced cellswas 3.8nM), which inhibits proteasome activity.UBA1 plays an
important role in ubiquitin/proteasome pathway to destroy degraded proteins.The mutation of the UBA1 gene leads to accumulation of
degraded proteins in the abnormalcells. Further accumulation of degraded proteins by inhibition of the ubiquitin/proteasomepathway
with bortezomib may have killed the mutated cells.Of note, since only 30-40% of K562 cells had the base-change by this method, cells
with thebase-conversion may have secreted cytotoxic cytokines/chemokines, killing neighboring cellswithout the base-conversion,
causing the massive cell death.We successfully isolated single cells with the base-conversion and evaluated effects of a drug,
bortezomib, which is frequently used at bedside for treatments of multiple myeloma, for thecells with the mutation of UBA1 gene.The
engineered cell line we have established would help clinicians to find new drugs effectivefor MDS patients with the UBA1 mutations.
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#0299 From factory to patient: In vivo-expressed biologics as a nhew paradigm for immunotherapy manufacturing.
Henry Leonard!, Dan Rocca!, Philipp Meyer2, Ina Rohleff2, Eva Oswald?, Sarah L. Martin3, Matthew Benson3, Namrata Jayanth?,
Christian Cobaugh®, Michael Shaw®, Julia Schueler?, Gemma Moiset*, Roxana Redis?, Louise Brackenbury!, Justin Bryans3

1Charles River Laboratories, Bristol, United Kingdom,ZCharIes River Laboratories, Freiburg, Germany,SCharles River Laboratories,
Cambridge, United Kingdom,*Charles River Laboratories, Leiden, Netherlands,®Vernal Biosciences, Colchester, VT

Advances in in vivo-expressed biologics are redefining how advanced modality therapeutics can be manufactured, delivered, and
rapidly iterated for oncology and immune-modulating applications. Building on our existing mRNA-LNP platform for therapeutic antibody
expression, we now extend this capability to mRNA-encoded chimeric antigen receptor (CAR) T cells, establishing an integrated,
modular framework for generating functional biologics directly from modified RNA templates. Using clinically validated lipid nanoparticle
(LNP) formulations, we have demonstrated efficient translation, secretion, and functional integrity of mMRNA-encoded trastuzumab
across in vitro, in vivo PK, and xenograft efficacy models. mRNA-derived antibody retained antigen specificity and ADCC potency
equivalent to recombinant comparators, while in vivo studies showed sustained exposure and superior tumour growth control at
reduced doses relative to protein-infused benchmarks. Additionally, we describe a complementary workflow enabling transient CAR
expression in primary human T cells using SM-102-containing LNPs. Non-viral delivery of HER2-CAR mRNA resulted in >65%
CAR-positive T cells following expansion, with robust surface expression and preserved viability. Functional cytotoxicity assays
demonstrated potent, antigen-dependent killing of HER2-expressing tumour targets across a range of effector-to-target ratios,
confirming that mRNA-encoded CAR T cells can be rapidly generated and evaluated using standard immunological assay
infrastructure. Together, these datasets establish a unified platform for the rapid prototyping, optimisation, and functional validation of in
vivo-expressed biologics. By combining antibody and cellular engineering workflows within a common mRNA-LNP framework, this
approach enables scalable screening of candidate designs, supports mechanism-of-action studies, and lays a foundation for future in
vivo investigations using targeted LNP technologies. The platform provides a flexible route to accelerate preclinical development of
next-generation biologics, lowering dependency on complex manufacturing and enabling rapid iteration cycles aligned with the
emerging field of mMRNA-nanomedicine.



#0300 Mapping cellular fate: From metabolic dynamics to DNA damage responses.
Lorena Sueiro-Ballesteros, Henry Leonard, Dan Rocca, Lauren Schewitz-Bowers, Louise Brackenbury

Charles River Laboratories, Bristol, United Kingdom

Cellular homeostasis is maintained through a tightly regulated interplay of metabolic activity, cell cycle progression, programmed cell
death, and genomic integrity. Perturbation of these pathways is a hallmark of oncogenesis. Analysis of these processes not only
elucidates mechanisms of disease but also informs on therapeutic strategies. Here we present an integrated experimental framework
designed to interrogate metabolism, cell cycle regulation, apoptosis, and DNA damage responses (DDR) in both immortalized cell lines
and human primary cells. To assess cellular metabolic dependencies, we employed the SCENITH approach [1], which uses puromycin
incorporation as a proxy for translational activity and, by extension, ATP production. This method enables quantification of reliance on
glycolysis versus oxidative phosphorylation under defined conditions. Using metabolic inhibitors; 2-deoxyglucose to block glycolysis
and oligomycin to inhibit mitochondrial ATP synthase, we observed distinct metabolic profiles. CD8* T cells exhibited pronounced
dependence on oxidative phosphorylation, whereas Hela cells maintained translational activity despite mitochondrial inhibition,
indicating metabolic flexibility. Parallel to metabolic profiling, we implemented flow cytometric cell cycle analysis using FxCycle™
staining to determine DNA content and the proliferative state of cells. Cell lines, MOLT-4, were exposed to therapeutics with
established antiproliferative activity. Cisplatin and palbociclib induced G:-phase arrest, consistent with DNA crosslinking and CDK4/6
inhibition, respectively, while nocodazole, a microtubule disruptor, arrested cells in G»/M. Apoptotic responses were concurrently
evaluated via caspase 3 /DAPI staining, revealing cisplatin as the most potent inducer of early and late apoptosis compared to
palbociclib and nocodazole. Finally, DDR was quantified by monitoring yH2AX and RAD51 foci formation following cisplatin treatment
or exposure to irradiation. High-content imaging facilitated dose-response characterization and demonstrated that co-treatment with an
ataxia-telangiectasia mutated (ATM) kinase inhibitor markedly amplified DNA damage accumulation, underscoring the therapeutic
potential of DDR modulation. Collectively, these assays provide a customizable platform for dissecting cellular vulnerabilities and
resilience under pharmacological stress. Such multidimensional profiling offers critical insights for precision oncology and
immunotherapy, enabling the identification of context-specific targets and combinatorial strategies to overcome resistance. [1] Arguello
2020 https://pmc.ncbi.nim.nih.gov/articles/PMC8407169/#ABS1



#0301 Population pharmacokinetics of nab-paclitaxel following administration of a nano-immunoconjugate with bevacizumab.
Mohd Beshr Chama, Matthew Stephen Block!, Vera J. Suman?, Joel M. Reid’

"Mayo Clinic College of Medicine and Science, Rochester, MN,2Mayo Clinic, Rochester, MN

Introduction. This study aimed to characterize the population pharmacokinetics (PopPK) of nab-paclitaxel following the administration
of the nano-immunoconjugate nab-paclitaxel-bevacizumab to patients with unresectable stage IV melanoma or gynecological cancers
(NCT02020707). The core objective was to characterize the population mean drug concentration-time profile, understand the variability
in drug concentrations and identify factors that explain differences in paclitaxel plasma clearance. Also, we sought to explore the impact
of the nano-immunoconjugate formulation on paclitaxel clearance.

Methods. Using Pumas Al - an advanced pharmacokinetic software program, integrating Machine Learning methods - a PopPK
analysis was conducted using concentration-time data collected from 29 subjects, (681 concentration measurements). Patients
received 75 - 175 mg/m? (total dose, 160 - 360 mg). Data were fitted to a 2-compartment model based biphasic decline observed in
plasma concentration following intravenous administration. A critical requirement for the model was the inclusion of saturable
elimination to accurately describe the drug’s disposition. A comprehensive modeling workflow was implemented, starting with base
models (mixed vs. non-linear clearance), followed by the sequential addition of covariates (Age, Sex, BSA, Tumor, Cycle). The
Parsimony Principle was applied to select the most appropriate model.

Results. Population estimates for paclitaxel clearance and volume of distribution were 41.7 L/hr and 312 L, respectively. The analysis
found paclitaxel clearance higher when compared with published data for nab-paclitaxel alone (21.1 or 25 L/h/m?; Sparreboom et al,

CCR 11:4136, 2005 and Ando et al, CCP 69:457, 2012). A covariate model incorporating BSA and Gender is the best. For every 2 m2
increase in BSA, linear clearance (CL) increases by 6.9%. Females have 16.6% lower CL than males, which successfully characterized
systematic differences in PK between subgroups of subjects.

Conclusion. The administration of nab-paclitaxel via the nano-immunoconjugate formulation led to increased clearance for paclitaxel
consistent with known clearance mechanisms for therapeutic antibodies. The differences in drug clearance among patients were
primarily attributable to covariates BSA and gender. These findings are crucial for identifying safe and effective dosing regimens and
informing future clinical simulations.



#0302 Evaluating the influence of cholesterol content on the cellular uptake and formulation activity of nanoliposomal
formulations against uveal melanoma.

Shrey Mehulkumar Patel, Francielle Mourisso, Bilal Habibeh, Anna Kleckerova, Robert B. Campbell
Massachusetts College of Pharmacy and Health Sciences, Worcester, MA

Introduction: Uveal melanoma (UM) is a rare but aggressive intraocular malignancy with limited responsiveness to current therapies.
Nanoliposomal delivery systems can enhance intracellular drug transport, but their performance depends on lipid composition and the
tumor’s metabolic profile. UM exhibits dysregulated cholesterol metabolism driven by altered expression of enzymes such as SREBP2.
Because cholesterol is a key structural membrane component that influences liposome properties, this study evaluated how cholesterol
inclusion affects nanoliposome uptake and drug effects in UM cells.

Methodology: MP41 uveal melanoma cells (ATCC®) were cultured in RPMI supplemented with 25% FBS. Cells (2x104mL) were
seeded in vented centrifuge tubes and exposed to DPPE-rhodamine-labeled nanoliposomes containing 0, 5, 10, or 20 mol%
cholesterol substituted for DOPC. Tubes were placed in an oscillating incubator at 37 °C for 60 minutes to promote liposome-cell
interactions. Cellular uptake was quantified using a fluorescence microplate reader, and Quad Count™ was used for cell counting,
viability, and growth-inhibition assessments.

Result: At 1 hour, the inclusion of cholesterol decreased the uptake of nanoliposomes by MP41 uveal melanoma cells. DOPC
consistently demonstrated the highest cellular uptake values (#2594-4543 RFU), while 95/5 and 90/10 formulations displayed lower
values (~800-3451 RFU) by comparison. These findings reveal a reproducible inverse relationship between cholesterol content and
cellular uptake, suggesting that the inclusion of cholesterol in nanoliposome diminishes cellular uptake. Ongoing studies will evaluate
additional time points and conditions, and whether the findings correlate with cytotoxicity studies.

Conclusion: Reduced cholesterol content in nanoliposomal formulations markedly enhanced cellular uptake by uveal melanoma cells.
The consistently higher internalization observed with DOPC (100%) supports the use of relatively low-cholesterol (or cholesterol-free)
preparations to enhance targeting. Cholesterol modulation could potentially enhance the effectiveness of therapeutics against uveal
melanoma.



#0303 Turning tumors into therapeutic drug factories: Efficacy across oncology indications.

Moataz Reda, Blaine McCarthy, Sushil Lathwal, Evan Bishop, Priyanka Balasubrahmanyam, Robby Chandra, Nikki Kimura, Xiao Wu,
Kim Tran, Jesse Simons, Ajda Rojc, Jayalakshmi Ramani, Dang Dang, David Rosen, Badri Ananthanarayanan, Nadege Morisot, David
Suhy

Earli Inc., Redwood City, CA

Although DNA can be used to drive expression of cancer therapeutics, clinical use is often restricted to intratumoral injection due to
lack of specificity. Earli’s cancer-activated expression platform permits broad systemic DNA delivery to a multitude of cancers by using
conditionally active promoters to drive potent anti-tumor activity while minimizing systemic toxicity. This is achieved via orthogonal
levers of specificity: (1) lipid nanoparticles (LNP) for extrahepatic delivery of nucleic acids following intravenous (IV) injection to
maximize tumor DNA delivery, and (2) highly engineered synthetic cancer-activated promoters (CAP) that restrict expression to
malignant cells. As a result, the therapeutic protein production is concentrated within the diseased tissues while avoiding broad
systemic exposure and corresponding dose-limiting toxicities.

Typically, IV-dosed LNPs are rapidly opsonized and cleared by the liver. Proprietary Earli LNPs were optimized for systemic delivery of
DNA beyond the liver including solid tumors. Biodistribution and expression from different LNPs were assessed using a DNA with a
CAG promoter driving luciferase in subcutaneous xenograft models. The lead LNP achieved more than a 6-fold higher tumor
expression than the same DNA formulated in an LNP used in a commercial siRNA product. Importantly, tumor tropism confirmed a
robust 88-fold difference in tumor-to-liver BLI ratio. Cancer-activated expression was initially tested in syngeneic subcutaneous models.
An IV-dosed CAP-driven IL-12 DNA construct resulted in tumor regression in all treated animals, achieving a 100% cure rate at modest
DNA levels. This response was accompanied by robust CD8* T cell activation. IL-12 was detected in the tumor but remained
undetectable in the serum, confirming selective expression driven by the CAP element.

To demonstrate utility in clinically relevant models, the platform was tested in orthotopic models of lung cancer. In an aggressive lung
metastases model, CAP-IL-12 significantly reduced lung tumor burden by over 7-fold compared to a non-expressing control construct,
and significantly reduced metastatic nodules and lung weights. Immune-profiling revealed IL-12-driven immune activation, such as 2-
fold increases in Ki67* cells and a 4-fold increase in cytotoxic CD8" T cells compared to control. Central and effector memory T cells
were also elevated by 2-fold. Myeloid cells showed enhanced activation with a 3-fold increase in MHC Il expression on dendritic cells,
indicative of improved antigen presentation within the tumor microenvironment. Ongoing experiments are evaluating the efficacy of
CAP-driven IL-12 delivered with newly developed LNPs in orthotopic bladder and liver models.

Overall, our findings demonstrate Earli’'s cancer-activated expression platform across cancer indications, supporting its development for
broad application across oncologic indications.



#0304 A phase 1 study of intratumoral ultra-high concentration nitric oxide (UNO) gas injection in cutaneous and
subcutaneous solid tumor metastases.

Amichay Meirovitz', Steve Lisi2, Kim Sheva', David Greenberg!, John Jett2

Soroka Medical Center, Beer-Sheva, Israel,?Beyond Air, Inc., New York, NY

Background: Ultra-high concentration nitric oxide (UNO; >10,000 ppm) administered intratumorally has shown survival benefits in
murine colon and breast cancer models. UNO modulates the tumor immune microenvironment, influencing M1 macrophages, Tregs,
and CD8* T cells, and upregulates PD-1 expression, thereby enhancing the activity of immune checkpoint inhibitors (ICls). In preclinical
studies, UNO combined with anti-PD-1, anti-PD-L1, or anti-CTLA-4 improved tumor inhibition, and UNO alone surpassed anti-PD-1
efficacy in 4T1 breast tumor-bearing mice.

Methods: This phase 1 trial (NCT05351502) evaluated the safety, maximum tolerated dose (MTD), and recommended phase 1b dose
of a single intratumoral UNO injection in patients with unresectable cutaneous or subcutaneous solid tumors (superficial axis 4.5-30
mm). UNO was administered at 25,000 or 50,000 ppm using a 23-gauge needle inserted horizontally through the tumor to create an
exit portal, then retracted to the lesion center for treatment. Gas was delivered intratumorally at 0.2 L/min for 5 minutes.

Results: Ten heavily pretreated patients were enrolled: squamous cell carcinoma (n=2), melanoma (n=2), and breast cancer (n=6).
Patients received a mean of 5.5 prior systemic therapies and 10.3 total cancer-directed treatments. Six patients were treated with
25,000 ppm UNO and four with 50,000 ppm. Overall, treatment was well tolerated; most treatment-related adverse events (AEs) were
grade 1. One serious (S)AE (hypoxia) that occurred during a 25,000 ppm administration, was considered related but was not dose-
limiting and resolved fully. No deaths occurred within 12 weeks post-treatment. As of October 1, 2025, seven of ten patients remain
alive 19-37 months post-single UNO injection; one patient died of disease progression 25 months post-treatment. Two patients with
triple negative breast are disease free.

Conclusions: Intratumoral administration of ultra-high-concentration UNO was feasible and well tolerated in patients with unresectable
solid tumors. Durable long-term survival observed in this heavily pretreated population supports further evaluation of UNO, including in
combination with ICls.



#0305 Non-melanoma skin cancer treated with electrochemotherapy: Clinical outcomes and tolerability.
Felipe Horacio Maglietti', Raquel Lertora2, Nazarena S. Martinez', Alexandre Da Rosa Silva', Marina Ribeiro Damasceno Silva?,
Sebastian D. Michinski3
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Argentina,3INFINA-CONICET, Buenos Aires, Argentina

Background: Electrochemotherapy (ECT) combines electroporation and chemotherapy to enhance cytotoxic drug uptake in tumor cells.
This study evaluates the efficacy and safety of ECT using intravenous bleomycin in patients with non-melanoma skin cancer (NMSC).
Methods: Sixteen patients with histologically confirmed NMSC were treated under neuroleptoanalgesia in an outpatient setting.
Intravenous bleomycin was administered at a dose of 15,000 IU/m?2 of body surface area. Electric pulses were delivered using the
OncoPore device (BIOTEX SRL, Buenos Aires, Argentina). Each session lasted less than one hour, and all but one patient required a
single treatment. Tumor response was assessed according to RECIST criteria, and adverse events were graded following CTCAE
guidelines.

Results: Among the 16 treated patients, 11 had squamous cell carcinoma and 5 had basal cell carcinoma. Twelve patients (75%)
achieved Complete Response, three (19%) had Partial Response, and one (6%) exhibited Stable Disease (SD), yielding an Objective
Response rate of 94%. Notably, one patient with recessive dystrophic epidermolysis bullosa achieved a complete response without
complications. Adverse events were mild to moderate and transient. The most frequent was pain (grade 2), effectively managed with
nonsteroidal anti-inflammatory drugs. Erythema (grade 1) and swelling (grade 1-2) resolved spontaneously within one week. Infection
(grade 2) occurred in four patients (25%) and was successfully treated with oral antibiotics. No severe or systemic adverse events were
observed. Esthetic outcomes were excellent in all cases, with preservation of surrounding healthy tissue and minimal scarring.
Conclusions: ECT with intravenous bleomycin represents a safe, effective, and well-tolerated therapeutic option for patients with non-
melanoma skin cancer. The high objective response rate, minimal toxicity, and favorable cosmetic results support its implementation in
outpatient settings. Furthermore, its efficacy in a patient with epidermolysis bullosa suggests potential applicability in selected fragile-
skin conditions. These results reinforce ECT as a valuable addition to the therapeutic armamentarium for NMSC management.



#0306 Integrative computational and functional genomic approach reveals UBE2Z-UBR2-Ecadherinaxis as a beta-catenin-
specific vulnerability in colorectal cancer.

Chunhua Wan, Hugh Gao, Claire Sun, Ron Firestein

Hudson Institute of Medical Research, Clayton, Australia

Synthetic lethality provides a powerful framework for cancer therapy by targeting gene interactions that are selectively essential in
tumor cells, but are non-essential in normal tissues.. This approach is particularly attractive in malignancies driven by oncogenes
considered “undruggable”. Using a machine-learning multi-omics approach we identify UBE2Z/USE1, a key ubiquitin-conjugating
enzyme of non-canonical E1 UBA6-charged ubiquitination cascade, as a synthetic lethal partner of oncogenic B-catenin. UBE2Z
knockout markedly impairs nuclear B-catenin accumulation, suppresses Wnt target gene expression, and induces differentiation in cell
lines, tumouroids and in vivo models. Strikingly, UBE2Z is exclusively necessary for oncogenic B-catenin activity and completely
dispensable for physiological Wnt/B-catenin signaling, highlighting its tumor-specific role. Genome-wide CRISPR rescue screens
identified E-Cadherin as a critical intermediate of UBE2Z activity. Integrative transcriptomic and proteomics analyses suggest that
UBE2Z supports oncogenic B-catenin transcriptional activity by promoting the degradation of intracellular E-cadherin via UBRfamily N-
end rule E3 ligases. Manipulating UBE2Z’s ubiquitin-conjugating activity recapitulates the potent inhibitory effect of E-cadherin
overexpression on oncogenic B-catenin activity, underscoring its translational significance. These findings reveal the UBA6-UBE2Z
non-canonical ubiquitination cascade as a druggable vulnerability in B-catenin-addicted cancers and underscore synthetic lethality as a
rational strategy for targeting B-catenin-driven tumorigenesis.



#0307 Triple-negative breast cancer growth and metastasis suppression by CCN5 is mediated by Merlin/NF2 and Orai-1
molecular signatures.

Inamul Haque', Gargi Maity2, Jamie L. Porter2, Snigdha Banerjee?, Sushanta K. Banerjee?

TCancer Biology, University of Kansas Medical Center, Kansas City, KS,2Pathology and Laboratory Medicine, University of Kansas
Medical Center, Kansas City, KS

Breast cancer (BC) is the second leading cause of cancer-related death among women, both in the United States and globally. This
disease affects approximately one in eight women (around 12%), impacting nearly every family worldwide. The statistics are similarly
relevant for female U.S. veterans. Current therapies for BC are thought to improve patient survival; however, one-third of patients with
aggressive triple-negative breast cancer (TNBC) may experience more frequent relapses compared to those with hormone receptor-
positive subtypes, and may eventually develop distant metastatic disease. Currently, there are no targeted therapies available for
invasive and metastatic breast cancer, highlighting a critical need for improved treatment options. TNBC is a heterogeneous mix of
cells, with significant variability both between and within tumors, which often makes therapeutic regimens less effective. A novel
approach, diverging from existing treatment strategies, could positively influence both clinical study designs and future practices in BC,
potentially increasing the number of TNBC survivors. Our previous studies examined CCN5 expression in a large cohort of primary BC
samples and cell lines, finding that CCN5 expression is inversely correlated with disease in most samples. In this study, we
demonstrated that CCN5 inhibits tumor growth and metastatic spread in genetically engineered mouse models (GEMMs) and human
TNBC xenograft models, without causing any side effects. CCN5 may facilitate these critical processes by regulating the expression
and activity of Merlin (a tumor suppressor gene) and Orail (a gene involved in metastasis) in TNBC cells. In addition, CCN5
suppresses the JunB/AP-1 transcription factor and VEGF-A, while protecting against ZO-1 loss (a downstream target of VEGF-A and a
protein that acts as a barrier to metastasis), mirroring the blockade of permeability in endothelial cell (EC) monolayers. These collective
findings suggest that CCN5 prevents or delays the growth, invasion, and metastasis of TNBC cells by regulating multiple gene
signatures. Therefore, CCN5 treatment or restoration may represent a promising novel therapeutic intervention for breast cancer. (This
work is supported by the VA Merit grants)



#0308 Melatonin activity in uterine leiomyoma and leiomyosarcoma cell lines: A preliminary study of its inhibitory potential in
mesenchymal tumors.
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Background: Uterine smooth muscle tumors (USMT) encompass benign leiomyomas (LM) and highly aggressive leiomyosarcomas
(LMS). Although melatonin has been reported to exert antiproliferative and oncostatic effects in several tumor models, its impact on the
growth dynamics of LM and LMS cells remains poorly understood. Here, we evaluated the dose- and time-dependent effects of
melatonin on the proliferation and migration of LM and LMS cell lines to investigate the responsiveness of both benign and malignant
USMT cells.

Methods: LM and LMS cells were plated at a density of 1x10# cells per well in 96-well plates. Cell proliferation was assessed at 0, 24,
48, 72, and 96 hours following treatment with melatonin at 3 mM, 5 mM, or 10 mM. Each condition included six technical replicates and
two experimental replicates. Control groups consisted of untreated cells (medium only) and vehicle controls (medium plus ethanol).
Fluorescence-based viability/proliferation readings (Presto Blue reagent®) were used as a measure of cell growth over time. Scratch
assays were used to assess the effects on the cell migration using the same time and doses of melatonin, followed by Image J®
software analyses of the acquired pictures.

Results: Melatonin significantly inhibited proliferation in both LM and LMS cells in a dose-dependent manner. In LM cells, melatonin
induced a marked and sustained reduction in proliferation at all-time points, with the strongest suppression observed at 10 mM, which
maintained minimal proliferative activity throughout the experiment. LMS cells also exhibited reduced proliferation in response to
melatonin, although the inhibitory effect was less pronounced than in LM cells, particularly at earlier time points. At 72 hours, control
LMS groups displayed a sharp proliferative peak, whereas melatonin-treated cells - especially at 10 mM - showed substantial
attenuation of this growth increase. Across both tumor types, 10 mM consistently showed the most robust antiproliferative effect. Very
similar results were obtained for the migration analyses, both to LM and LMS cells.

Conclusion: Melatonin exerts clear inhibitory activity in USMT cells, with a stronger suppressive effect in LM cells compared with LMS
cells. These findings suggest intrinsic differences in melatonin responsiveness between LM and LMS, potentially reflective of altered
growth-regulatory pathways associated with malignant transformation. Melatonin may represent a biologically relevant modulator of
uterine smooth muscle cells tumorigenesis, warranting further mechanistic studies and exploration as an adjunct therapeutic strategy.



#0309 Oncogenic cooperation of MUC13 and NDRG1 signaling in liver cancer.
Shabnam Malik!, Mohammed Sikander!, Daniel Zubieta', Mirza Sarwar Baig?, Iris Enriquez', Murali M. Yallapu!, Subhash C.
Chauhan'!
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Background: Liver cancer is one of the leading causes of cancer-related mortality worldwide, highlighting the vital importance of
understanding its molecular mechanism for the development of targeted therapies. Mucin 13 (MUC13), a transmembrane glycoprotein,
has been associated with the oncogenic processes that cause liver cancer. Our previous studies have shown its significance in
promoting cancer cell survival, proliferation, and metastasis. Emerging evidence indicates that NDRG1 (N-Myc downstream regulated
gene 1), played a critical role in cell growth, development, stress response, invasion and migration, may also be implicated in the
pathogenesis of liver cancer. The current study aims to investigate the influence of the co-expression of MUC13 and NDRG1 on liver
cancer progression and determine if their co-expression is correlated with clinical outcomes.

Methodology: We employed liver cancer cell lines corresponding to different tumor grades characterized by MUC13 positivity. The
expression levels of MUC13 and NDRG1 were evaluated in these cell lines. We performed confocal microscopy for
immunofluorescence to examine co-localization of MUC13 and NDRG1. Furthermore, we conducted immunohistochemical analysis of
MUC13-positive patient samples to evaluate NDRG1 expression levels. We additionally examined public databases to assess the
correlation of NDRG1 and MUC13 expressions with patient survival.

Results: We identified a notable association between increased levels of MUC13 expression and elevated NDRG1 expression in
MUC13-positive liver cancer cell lines, suggesting a potential interplay that may facilitate cancer progression. Immunofluorescence
assays performed on these cell lines provided yields strong evidence of co-localization between MUC13 and NDRG1. Additionally, our
studies demonstrated a direct molecular interaction between MUC13 and NDRG1 in liver cancer cells as evidenced by proximity
ligation assay (PLA). We further confirmed NDRG1 expression in MUC13-positive and negative patient samples through
immunohistochemical staining. To corroborate our findings, we conducted a correlational analysis using public clinical database, which
revealed an association between NDRG1 and MUC13 expression levels, suggesting that higher co-expression of these two molecules
is linked to poor overall survival (OS) rates.

Conclusion: The outcomes of this study indicate a notable co-expression of MUC13 and NDRG1 in liver cancer, potentially highlighting
their cooperative involvement in tumor progression.



#0310 Translational development of NEU-002: Engineered therapeutic elastases demonstrate systemic anti-tumor activity via
intraperitoneal and intravenous administration.

Maria Fumagalli, Chang Cui, Ravindra Gujar, Nicole Martinez, Peter Haberz, Court Turner, Lev Becker
Onchilles Pharma Inc, San Diego, CA

NEU-002 is a systemically deliverable engineered elastase targeting the ELANE pathway and is under development for solid tumors.
To advance NEU-002 toward clinical translation, two optimized candidates, N17474 and N17482, were generated through rational
sequence engineering. This optimization strategy focused on preserving elastase activity in blood by protection from serine protease
inhibitors, as evaluated using a range of biochemical assays. Furthermore, we show that NEU-002 program compounds maintained
robust anti-tumor efficacy in the CT26 colon cancer model following intravenous administration, demonstrating that essential functional
properties were retained during optimization. In addition, we explored a new intraperitoneal route of administration to expand delivery
options for NEU-002 and observed reductions in tumor burden in orthotopic colon cancer mouse models, supporting the feasibility of
accessing tumors within visceral compartments. Collectively, these findings establish a strong translational foundation for NEU-002
and, together with planned pharmacokinetic studies in non-human primates, will directly inform the selection of the final development
candidate for advancement toward clinical evaluation in solid tumor indications.

Generative artificial intelligence was used to assist in drafting text for this abstract.



#0311 Integrated strategies for producing functional recombinant proteins to advance autoimmune disease therapeutics.
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Autoimmune diseases result from immune dysregulation, characterized by loss of self-tolerance, chronic inflammation, and multiorgan
pathology. However, the immune signaling pathway is a host of complex protein architectures, including polymeric cytokines,
transmembrane receptors, and intracellular pathway mediators. Each are essential but challenging due to structural intricacies such as
oligomerization, domain organization, and transmembrane regions. Herein, we present an integrated strategy to produce functional
recombinant proteins to support research and therapeutic development in autoimmune disease. For soluble polymeric targets,
structure-guided engineering is employed, encompassing linker optimization for IL-17A/IL-17F heterodimer stabilization. For other
targets such as the assembly of IL-2 receptor subunits, the incorporation of protein tags is the optimal methodology for recombinant
protein production. Finally, by utilizing targeted mutagenesis, oligomerization can be controlled for TL1A disulfide bonds to control
oligomerization. With the incorporation of process optimization in culture and purification, the development of hard-to-express
recombinant proteins helps preserve native conformation and bioactivity. These are encapsulated into three complementary platforms
are implemented to ensure solubility and functional reconstitution: detergent micelles for structural studies, ELISA, and surface
plasmon resonance; nanodiscs for detergent-free, cell-based assays; and virus-like particles providing a native membrane context and
high immunogenicity. These proteins further enable antibody discovery, including epitope-focused immunogen design, for example, IL-
23/IL-12 chimeras to reduce off-target responses. By adhering to Quality-by-Design principles, this closed-loop workflow from structural
analysis through application validation ensures maintenance of native functionality, stability, and homogeneity. Collectively, these
approaches accelerate drug discovery in autoimmune disease by generating high-quality reagents for mechanistic studies, screening,
and therapeutic development, overcoming longstanding production bottlenecks in structurally complex targets.



#0312 Postbiotic based on sequential fermentation of L.paracasei NPB01 and L.rhamnosus GG exerts antitumor activities
against breast cancer.
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Backgroud. Breast cancer (BC) is the most common and deadly cancer in women worldwide. Emerging evidence highlights the role of
gut microbiota in modulating breast cancer risk, treatment response, and recurrence through various mechanisms, including the
production of biologically active compounds and metabolites. These non-viable microbial products and metabolic byproducts from
probiotic fermentation, known as postbiotics, exert beneficial effects on the host without the need for live microorganisms. Postbiotics
derived from Lacticaseibacillus species represent a novel class of therapeutics with potential anti-cancer properties. In this study, we
investigated the therapeutic effects of an innovative postbiotic product (iPB), developed through sequential fermentation of L.paracasei
NPBO01 and L.rhamnosus GG, in BC experimental models.

Methods. The following cell lines were used to represent main BC subtypes: MCF7 cells (ER+/HER2), MDA-MB-231 (triple negative
breast cancer), SKBR3 (HER2+). MCF-10A (normal breast epithelial cells), Caco-2 (enterocytes), and peripheral mononuclear blood
cells (PBMC) were used as control. Cell viability was assessed by colony formation assay. Apoptosis was evaluated using Annexin V/7-
AAD staining, HLA class | surface expression by flow cytometry, and cancer cells migration by wound healing assay.

Results. iPB exposure resulted in >50% colony formation reduction in MCF7, >30% in MDA-MB-231 and >40% in SKBR3 cells starting
from 0.5 mg/ml for 72 h (p<0.01). iPB increased early and late apoptotic cell rate in all BC cell lines starting from 0.5 mg/ml for 72 h. On
the contrary, iPB exposure up to 5 mg/ml for 120 h did not affect cell viability in control cells (MCF-10A, Caco-2, PBMC). 1.20 to 1.30
fold increase in HLA class | expression was observed in all BC cell lines after the exposure with iPB starting from the dose of 0.5 mg/ml
for 72 h. A less intense HLA class | expression increase was observed in control cells after the iPB exposure. Cell migration process
and inflammatory cytokines response were inhibited by the iPB exposure in all BC cell models.

Conclusions. iPB reduces cell viability and cell migration in all main BC phenotypes. These effects parallel with HLA class | surface
expression increase in all BC cell phenotypes, potentially enhancing immunogenicity. These findings suggest that iPB may represent a
promising novel agent in BC treatment and prevention.
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#0316 Subcellular localization of PARP1 by protein kinase D1 modulated cellular response to olaparib.
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DNA damage and repair play a dual role in cancer: unrepaired lesions drive mutations and tumor growth, while repair pathways enable
cancer cells to resist therapies like chemotherapy and radiation. PARP1 detects DNA breaks, adds poly(ADP-ribose) to target proteins,
and recruits repair factors, with localization mainly in the nucleus but extending to other compartments under certain conditions.
Inhibition of PARP1 prevents DNA repair, leading to cancer cell death, and FDA-approved PARP1 inhibitors show efficacy in metastatic
castration-resistant prostate cancer, though dose-limiting toxicities reduce effectiveness. This study examines Protein kinase D1
(PrKD1) as a modulator of PARP1 and its impact on sensitivity to PARP inhibition. Using prostate cancer cell lines with altered PrkD1
expression (LNCaP, LNCaP ShPrkD1, C4-2, and C4-2 PrkKD1), we found that PrKD1 overexpression increased sensitivity to Olaparib
(PARP1 inhibitor), while downregulation conferred resistance. Pharmacological inhibition of PrkKD1 with Compound-10 also enhanced
Olaparib sensitivity. Co-immunoprecipitation studies suggest PrkKD1-PARP1 interaction in subcellular fractionations, and PrkD1
transfection in C4-2 prostate cancer cells increased PARP1 membrane localization. Compound-10 treatment in prostate cancer cells
and PDX models represented elevated PARP1 expression. In-silico modeling also identified a potential PrKD1 binding site adjacent to
PARP1 WGR (tryptophan-glycine-arginine-rich) domain. Overall, PrkKD1 emerges as a novel PARP1 regulator. Co-targeting PARP1
using Olaparib and Compound-10 may improve efficacy at lower doses, enhance tolerability, and expand therapeutic options. Based on
the in-vitro, in-vivo and in-silico studies we may suggest the interaction between PrkKD1 and PARP1 in subcellular membrane
compartments. The discovery of PARP1 at the membrane opens new opportunities for theragnostic applications.



#0317 Glucose conditions influence CAMKK2-targeted therapy sensitivity in triple-negative breast cancer of different
ancestry.

Elham Amini, Sree latha Aramgam, Kenisha Webb, Sean Kimbro
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Background: Triple-negative breast cancer (TNBC) is associated with a higher incidence and mortality in women with specific metabolic
comorbidities, including obesity, diabetes, and dyslipidemia. Calcium/calmodulin-dependent protein kinase kinase 2 (CAMKK2) is a
central kinase regulating cellular energy metabolism and stress adaptation in TNBC cells. This study examines how different glucose
conditions affect the survival and response of TNBC cell lines to CAMKK2 inhibitors.

Methods: A panel of commonly used TNBC cell lines (MDA MB 231, MDA MB 468, MDA MB 157, HCC1806) were treated with STO
609 and SGC CAMKK?2 1 at various glucose levels. Cells were incubated under four glucose conditions, 0.33 mM (severe
hypoglycemia), 5 mM (physiological/normal), 17.5 mM (moderate hyperglycemia), and 50 mM (extreme hyperglycemia). ICso values
and cell viability were assessed following drug treatment across these conditions.

Results and Conclusion: In all cell lines, results indicated an overall increase in ICso (reduced inhibitor sensitivity) as glucose levels
changed from moderate (5, 17.5 mM) to either low (0.33 mM) or high (50 mM). For STO-609, ICs, values improved from 71-2533 uM at
0.33 mM to 32-91 uM at 17.5 mM but increased again to 92-894 uM at 50 mM. With SGC-CAMKK2-1, ICs, ranged from 112-619 uM at
0.33 mM to 48-148 uM at 17.5 mM and increased again to 154-520 uM at 50 mM. Notably, HCC1806 cells were the most sensitive to
both CAMKK?2 inhibitors, while MDA MB 157 was overall more resistant. Different glucose conditions have a significant impact on the
efficacy of CAMKK2-targeted inhibitors in TNBC, with some cell lines displaying more metabolic sensitivity than others. These findings
demonstrate that personalized therapeutic strategies, considering the metabolic background, may improve treatment outcomes in
aggressive breast cancers.



#0318 The combination of STX-478 and lorlatinib for the treatment of PIK3CA mutant colorectal cancer.
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Background: Over 15% of colorectal cancer (CRC) patients are PIK3CA mutant, making it a critical pathway for drug development.
Recently, we performed a high throughput drug screen with STX-478, a mutant-selective PIK3CA inhibitor, and identified lorlatinib, an
ALK inhibitor, as a potential means to enhance therapeutic efficacy. Here we confirm this efficacy and evaluate potential mechanisms
of action, including the potential impact of lorlatinib on MYC protein abundance and target gene expression.

Methods: CRC cell lines SW48 and SW48PK (Horizon Discovery; SW48 with a PIK3CAH1047R mutation) were used in a cell viability
assay. Immunoblotting was performed on SW48, SW48PK and patient derived cancer organoids (PDCOs) with STX-478, lorlatinib, and

combo treatment. ImageJ was used to quantify these blots to evaluate PI3K protein expression. PIK3CAH1047R mutant PDCOs were
treated, imaged, and the longest diameter of any organoid was measured. Glass’s delta (GD) was used to determine effect size for
each treatment group compared to control. Gene expressions for five MYC target genes were measured by quantitative PCR (qPCR).
Results: In SW48 and SW48PK cells, there were no significant differences in cell viability following lorlatinib single-agent treatment.
However, combo treatment with STX-478 and lorlatinib significantly reduced cell viability in both cell lines (lorlatinib 500 nm, STX-478
500 nm; SW48 p=0.001, SW48PK p<0.001) In SW48PK, immunoblot analysis demonstrated a marked decrease in phosphorylation
levels of ribosomal protein S6 (RPS6) and 4EBP1 under combo treatment, indicating suppression of downstream PI3K signaling (
pRPS6: p=0.02, 4EBP1: p=0.03). There were no significant changes in protein expression of c-MYC and pAKT in any of the treatment
groups. RT- gPCR analysis overall did not demonstrate a change in MYC target gene expression. The expression of LDHA, a key
glycolytic gene upregulated under hypoxic conditions, was significantly decreased in SW48PK cells following treatment, indicating a

potential reduction in glycolytic activity associated with the combined therapy (p=0.005). PIK3CAH1047R mutant PDCOs treated with the
combo of STX-478 and lorlatinib had a significant reduction in growth compared to control (relative change in diameter control versus
combo = 42.9% vs 12.3%; GD=1.37).

Conclusion: The combination of STX-478 and lorlatinib was confirmed to have significant efficacy in PIK3CA mutant CRC models. This
activity does not seem to be related to effects on MYC. Further studies look to determine the mechanism of action for the combo
treatment, and confirm efficacy in vivo.



#0319 An analysis of orthosteric missense kinase mutations among a clinical sequencing cohort of over 90,000 cancer
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Being among the most well-studied family in the human proteome, the approximately 500 kinases that constitute the human kinome
possess ample sequence, structural, and functional annotations within both pan-proteome and kinase-specific resources. Analyzing
mutations in homologous residues, particularly in the orthosteric binding pocket, can provide insights into recurrent mechanisms of
pathogenicity and drug resistance. However, harmonizing these resources poses a non-trivial task: identifier disambiguation, mapping
between disparate sequence representations, and even concordance between resources as to what constitutes a kinase enzyme all
pose significant challenges. Here, we describe the creation of a Python package to reliably and reproducibly curate and harmonize
kinase sequences. We use this toolkit to interrogate missense mutations within the orthosteric kinase binding site from Memorial Sloan
Kettering Cancer Center's (MSKCC) clinical sequencing cohort. We mapped the 85-residue binding site from the Kinase-Ligand
Interaction Fingerprints and Structures (KLIFS) database to the canonical UniProt sequence for a superset of kinases from various
resources. Among the 126,930 samples from the 93,249 patients in MSKCC'’s clinical sequencing cohort as of mid-November 2025, we
identified 99 kinase genes assessed for somatic mutations. Within the 87 kinases that mapped to the canonical UniProt sequence, we
detected 6,198 unique single amino acid substitutions in the ATP-binding pocket in at least one sample in 11,071 (11.9%) of patients.
KLIFS regions with significantly higher percentages of kinases containing one or more such alterations included the gatekeeper
(median: 65.9%), linker (65.3%), catalytic loop (61.8%), activation loop/xDFG motif (61.2%), and glycine-rich loop (56.5%), while -
sheet regions (47.1%) had significantly lower percentages. Kinase families that possessed a significantly higher percentages of KLIFS
residues containing one or more such alterations included tyrosine kinase (61.9%) and STE (59.5%), while tyrosine kinase-like
(54.8%), AGC (51.8%), calcium/calmodulin-dependent protein kinase (51.2%), and atypical kinases (44.0%) had significantly lower
percentages. Since our toolkit harmonizes sequences across the human kinome, it provides a multiple sequence alignment to evaluate
species-level protein family conservation. We identified highly conserved, frequently mutated residues in the glycine residues of the
glycine-rich loop, the arginine of the HRD motif, and the aspartic acid of the xDFG motif. Our analysis provides a unique pan-cancer
assessment of missense mutations across the human kinome, suggesting shared functional mechanisms of pathogenicity for further
characterization. Our tools can be used to interrogate missense kinase mutations in any cBioPortal cohort in a similar manner.



#0320 Targeting overexpressed TTK and NEK2 decreases early metastatic potential of triple-negative breast cancer cell lines.
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Triple-negative breast cancer (TNBC) is an aggressive form of breast cancer lacking estrogen, progesterone, and HER2 receptors,
making it unresponsive to hormonal or anti-HER2 therapies. Non-Hispanic Black (NHB) and Hispanic/Latino (H/L) women have lower
survival rates, partly due to later-stage tumor detection and higher TNBC prevalence. Higher African ancestry has been associated with
increased expression of mitotic kinases, such as TTK and NEK2, which regulate cell division and tumor progression. Our research
confirms that TTK overexpression is associated with TNBC growth and epithelial-to-mesenchymal transition (EMT). Preliminary
analyses indicate that molecular functions and processes, such as B-catenin binding, are associated with TTK and NEK2
expression.Therefore, this study aims to investigate, via in vitro assays, the expression levels of EMT markers and transcription factors,
as well as changes in the invasive capacity and motility of metastatic TNBC upon downregulation of TTK, NEK2, and B-catenin. To
assess this, TNBC cell lines, MDA-MB-231 (NHW) or MDA-MB-157 (NHB), were cultured, followed by TTK/NEK2 or B-catenin siRNA-
mediated knockdown. Western blotting was used to measure EMT-related proteins and transcription factors. Immunocytochemistry
evaluated B-catenin co-localization. Invasion and migration assays used Matrigel-coated chambers and wound-healing models,
respectively. In vitro assays showed a significant decrease in Vimentin protein levels in all TTK-, NEK2-, and double-knockdown
treatment groups of the MDA-MB-231 cell line. TTK/NEK2 double knockdown, specifically, reduced N-cadherin, B-Catenin, and SNAIL
transcription factor. In contrast, results from MDA-MB-157 cell lines showed a significant reduction in B-catenin protein levels upon
NEK2 knockdown. Immunocytochemistry results also showed a decrease in cytoplasmic, nuclear, and membrane levels of B-catenin in
the MDA-MB-157 cell line. Furthermore, downregulation of TTK, NEK2, and B-catenin reduces the invasive capacity and motility of both
TNBC cell lines.These findings support a pivotal role for TTK and NEK2 in B-Catenin regulation, EMT, and the invasive behavior of
TNBC cells. Dual targeting of these mitotic kinases may be a promising strategy to reduce the expression of key proteins involved in
TNBC progression and metastasis.



#0321 PTPN1 activates neuroendocrine of treatment emergent prostate cancer by targeting the AR and REST complex.
Yu-An Chen, Mickey Glover, Rey-Chen Pong, Payal Kapur, Jer-Tsong Hsieh

UTSW, Dallas, TX

Treatment emergent neuroendocrine prostate cancer (t-NEPC) is a highly aggressive subtype of castration resistant prostate cancer
(CRPC) with rapid progression and a very limited therapeutic arsenal. Clinical outcomes remain poor, and new treatment strategies
with clear translational potential are urgently needed. Analyses of publicly available prostate cancer datasets showed that high PTPN1
expression is strongly associated with poor recurrence free survival in metastatic disease, suggesting that PTPN1 may serve as a
clinically relevant molecular determinant of aggressive prostate cancer. We found that PTPN1 promotes t-NEPC progression and
discovered a reciprocal interaction between PTPN1 and the androgen receptor and the RE1 silencing transcription factor (REST)
repressor complex. This interaction represents a key regulatory mechanism driving the trans differentiation of androgen receptor
positive CRPC into t-NEPC. Through CRISPR mediated PTPN1 knockout, PTPN1 cDNA overexpression, and pharmacologic inhibition
in prostate cancer cells, we demonstrated that PTPN1 modulates neuroendocrine lineage plasticity. PTPN1 inhibition reduced
neuroendocrine features and restored responses to anti androgen therapy in both in vitro and in vivo models. The therapeutic efficacy
observed with PTPN1 inhibition highlights its translational potential as a druggable target for patients with t-NEPC, a population with
urgent unmet clinical needs. These findings support further development of PTPN1 directed therapies and provide a strong rationale for
future clinical investigation.
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Background: Cervical cancer (CCa) remains a major cause of cancer-related mortality worldwide, largely driven by persistent infection
with high-risk human papillomavirus (hrHPV) types such as HPV16 and HPV18. The viral E6 and E7 oncoproteins disrupt the p53 and
Rb tumour suppressor pathways and reprogram host RNA processing, resulting in the production of tumour-promoting splice isoforms.
Serine/arginine protein kinase 1 (SRPK1), a key regulator of splicing factor phosphorylation, has emerged as a potential therapeutic
target. This study aimed to identify and evaluate splicing patterns in cervical cancer in response to SRPK1 inhibition.

Materials and Methods: HeLa (HPV18*), SiHa (HPV16*), and C33A (HPV") cervical cancer cell lines were treated with the SRPK1
inhibitor SPHINX31 (0.3-10 pM). Cell viability was assessed using the Alamar Blue assay, while cell cycle progression and apoptosis
were evaluated by flow cytometry using fluorescence-activated cell sorting (FACS) and Annexin V/propidium iodide staining.
Transcriptomic profiling was performed by RNA sequencing to identify differentially expressed genes and alternative splicing (AS)
events, followed by pathway enrichment and protein-protein interaction (PP1)/MCODE network analyses. Molecular docking was used
to assess the binding of SPHINX31 within the SRPK1 ATP pocket.

Results and Discussion: Treatment of cervical cancer cells with SPHINX31 resulted in a non-significant cellular response, with no effect
on cell viability, cell cycle progression, or induction of apoptosis. In HPV-negative C33A cells, SRPK1 inhibition upregulated genes
involved in translation, RNA processing, and glycosylation, which revealed ribosomal network hubs suggesting possible translational
and metabolic adaptation. C33A also displayed skipped exon (SE) and retained intron (RI) events along with alternative 5’ splice site
(A5SS) alterations. In contrast, HPV16* SiHa cells exhibited downregulation of oncogenic signalling pathways, including Hippo, Wnt,
PI3K-AKT, and ERK1/2. SiHa exhibited fewer overall AS events but with greater effect sizes. Molecular docking analyses supported a
computationally predicted binding.

Conclusion: This study provides insight into the effects of SRPK1 inhibition on cellular response, splicing patterns, and the
transcriptomic landscape. Overall, SRPK1 inhibition in CCa may induce changes that differ according to HPV status, with HPV* cells
exhibiting vulnerability, while HPV~ cells may display a possible metabolic adaptation.
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Cancer cells rely heavily on protein quality control mechanisms to survive intrinsic stress from rapid proliferation and extrinsic stress
from the tumor microenvironment. Among these mechanisms, endoplasmic reticulum (ER)-selective autophagy (ER-phagy) has
emerged as a critical process that maintains ER homeostasis by removing damaged ER components and misfolded protein
aggregates. When the protein-folding capacity of the ER is exceeded, misfolded proteins accumulate and trigger ER stress, activating
the unfolded protein response (UPR) through three major branches: PERK-elF20-ATF4, IRE1-XBP1s, and ATF6. ER stress, in turn,
can induce ER-phagy as an adaptive mechanism to alleviate proteotoxic stress. Salt-inducible kinases SIK2 and SIK3 (SIK2/3) are
serine/threonine kinases that regulate cellular metabolism and stress responses. While SIK2 has been implicated in ER-associated
degradation (ERAD) and in promoting ovarian cancer progression and survival, the roles of SIK2/3 in regulating ER stress and ER
stress-mediated autophagy remain poorly understood in cancer. We hypothesized that inhibition of SIK2/3 induces ER stress, which
subsequently activates ER-phagy to maintain proteostasis. Further, combining dual SIK2/3 inhibition with GRN-300 (a selective SIK2/3
inhibitor) and autophagy blockade using chloroquine (CQ, an autophagy inhibitor) should enhance proteotoxic stress and exert potent
anti-tumor activity in ovarian cancer. Here we report that inhibition of SIK2/3 triggers ER stress and activates ER-phagy as an adaptive
survival mechanism in ovarian cancer cells. Genetic or pharmacological inhibition of SIK2/3 activated all three UPR pathways (PERK-
elF20-ATF4, IRE1-XBP1s, and ATF6), leading to accumulation of polyubiquitinated proteins and aggregates, as well as the induction of
CHOP and apoptotic cell death. SIK2/3 inhibition also upregulated the ER-phagy receptor CCPG1 in an ATF4-dependent manner,
enhancing autophagic flux. Notably, combination treatment with GRN-300 and CQ synergistically reduced cell viability (combination
index, Cl < 0.9), exacerbated proteotoxic stress, and triggered CHOP-dependent apoptosis in multiple ovarian cancer cell lines. In
three ovarian cancer xenograft models (OVCARS8, OC316, and SKOv3), GRN-300 plus CQ markedly suppressed tumor growth,
increased apoptotic markers, and significantly prolonged survival compared to either monotherapy. These findings reveal a previously
unrecognized role of SIK2/3 inhibition in driving ER stress and CCPG1-mediated ER-phagy and provide strong rationale for combining
GRN-300 with autophagy inhibition as a promising therapeutic strategy for ovarian cancer.
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Resistance to second-generation anti-androgen therapies can cause neuroendocrine prostate cancer (NEPC), an aggressive disease
variant, in castration-resistant prostate cancer (CRPC) patients. With low survival outcomes and limited therapies, it is imperative to
study the molecular basis of NEPC. We show that the receptor tyrosine kinase RET has elevated activity in aggressive variant prostate
cancer cell lines. We also show that RET kinase is crucial for the growth and survival of NEPC cells. We aim to unravel the mechanism
of RET activation in NEPC to develop novel approaches to target RET and identify additional drug targets. NEPC can be categorized
into two subtypes based on the expression of ASCL1 or NEUROD1, two pro-neuronal transcription factors. We show that RET gene
expression strongly correlates to ASCL1 gene expression, but not NEUROD1 gene expression in NEPC patient samples. This data is
corroborated by single cell-RNA-sequencing data in NEPC patient samples. Informatics modeling of whole transcriptome sequencing
data from patient samples shows that RET and ASCL1 have substantially similar gene network signatures in NEPC, implying that these
genes share a gene ecosystem in NEPC. To investigate the relationship between RET and ASCL1, we analyzed publicly available
ChlP-sequencing data from LuCaP NEPC PDX models and small cell lung cancer (SCLC) cell lines. NEPC and SCLC are known to
have similarities, including disease aggressiveness, expression of neuroendocrine markers, and the presence of ASCL1-positive and
NEUROD1-positive subtypes. Our analysis showed that ASCL1 directly regulates RET by binding to RET promoter regions. Hence, we
note a similar relationship between RET and ASCL1 in SCLC where ASCL1 regulates RET expression. Using knockdown models, we
show that the RET-ASCL1 axis is unidirectional with RET having no impact on ASCL1 expression. To drug this pathway, we aim to
focus on cell surface targets such as RET. RET inhibitors are approved for non-small cell lung cancers or thyroid cancers with RET
fusions, however, they may induce resistance via mutations. Additionally, they may be less effective in tumors with wild-type RET
expression, which is typically seen in NEPC. PROTACs can bypass these drawbacks by degrading the entire protein instead of
enzymatically inhibiting it, thus overcoming drug resistance. Additionally, PROTACs have a catalytic mechanism that can cause
degradation of several target molecules with one PROTAC molecule, leading to longer elimination of target protein with lower doses.
We are using RD-23, a published RET PROTAC based on the RET inhibitor selpercatinib, to investigate its effects on NEPC and SCLC
cells. While further studies are needed to stratify patients and develop novel pharmacological interventions, these results highlight the
crucial role of ASCL1 in mediating RET signaling in NEPC and SCLC.
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Myeloid leukemia is an abnormal proliferative disease relying on fast cap-dependent protein translation. Both provirus integration in
Maloney murine leukemia virus (Pim) kinases and mitogen-activated protein kinase-interacting kinases (Mnk) play key roles in
activating cap-dependent translation, making them attractive targets for anticancer drug development. Although several selective Pim
or Mnk inhibitors entered clinical trials, their efficacy was limited. We propose that concurrent inhibition of both Pim/Mnk kinases is
necessary for effective treatment. Previously, we reported the first dual Pim and Mnk inhibitor 210 with a pyrido[3,2-d]pyrimidine core
(IC50 Mnk1: 9 nM, Mnk2: 5 nM, Pim1: 120 nM), but suffered from poor solubility. We optimized 210 based on molecular docking and
obtained a compound KC12 with enhanced kinase inhibitory activity (ICsg Mnk1:32 nM, Mnk2 3 nM; Pim 1 32 nM) and improved
selectivity (only 4 out of 42 tested kinases showed >40% inhibition at 100 nM). KC12 exhibits increased aqueous solubility and superior
anti-proliferative activity compared to 210, as well as to the Pim inhibitor TP-3654 and the Mnk inhibitor eFT508. KC12 induced G0/G1
phase cell cycle arrest in K562 cells and apoptosis in MOLM-13 cells, correlated to the suppression of both elF4E and 4EBP1
phosphorylation, and the cap-dependent translation products c-Myc and Mcl-1. Moreover, KC12 demonstrated a more favorable
pharmacokinetic profile than 210 and exhibited enhanced antitumor efficacy in MOLM-13 xenograft models. These findings suggest
that KC12 acts as a novel, potent, and selective dual Pim/Mnk inhibitor and is worthy of further development as a therapeutic agent.
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Introduction: Five ALK inhibitors are currently approved for clinical use. Although all target ALK fusion proteins, their side-effect profiles
differ markedly. These variations are suspected to result from off-target kinase interactions, but the molecular links remain unclear. We
aimed to reveal this connection using a novel phosphorylation-based profiling system that comprehensively maps kinase-substrate
relationships and pathway activations.

Materials and Methods: Using a recently developed cell-free phosphorylation array, we measured the overall phosphorylation activity
within cells. This system does not focus on specific phosphorylation sites; instead, it identifies substrates that become phosphorylated
under each experimental condition from a pool of 1,492 proteins (816 substrates for 190 kinases and 845 proteins constituting 273
pathways).Cell lysates treated with ALK inhibitors were applied to the array, enabling phosphorylation reactions that mimic intracellular
kinase activity. Computational analyses extracted three layers of information, condition-specifically phosphorylated substrates,
activated pathways and kinases, allowing simultaneous assessment of both on-target and off-target effects.

Results: Phosphorylation profiles induced by five ALK inhibitors were measured in EML4-ALK mutant cell line (NCI-H2228 [H2228]),
and analyzed across substrates, kinases, and pathways. Each drug exhibited a distinct inhibition signature, indicating specific kinases
and pathways selectively affected beyond ALK. Several off-target kinases and pathways associated with known clinical adverse
reactions, providing mechanistic insight into drug-specific toxicities.

Conclusion: This comprehensive phosphorylation profiling platform enabled simultaneous evaluation of on-target and off-target effects
of kinase inhibitors. By linking molecular signaling changes to clinical side effects, the system provides a powerful approach for
understanding complex kinase networks and guiding the development of safer next-generation inhibitors.
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Background: Head and neck squamous cell carcinoma (HNSCC) requires the identification of new therapeutic targets to improve
treatment outcomes. This study investigated the biological significance of Microtubule Affinity-Regulating Kinases (MARKSs), a family of
serine-threonine kinases that regulate microtubule-associated proteins (MAPs). Because MARK activity influences cell structure,
intracellular transport, and proliferation, these kinases may represent promising therapeutic targets.

Materials and Methods: Protein expression levels of MARK family genes were evaluated in 20 human HNSCC cell lines. Cisplatin and
docetaxel-resistant models were established by gradually escalating cisplatin and docetaxel concentrations up to 4 yM and 15 nM,
respectively in CA9-22 and YD-8 cells. Cell viability was determined using WST assays. CRISPR/Cas9 genome editing was employed
to generate MARK2/3/4 knockout cell lines. In addition, the anticancer efficacy of several newly developed MARK2/3/4 hits was
assessed.

Results: MARK2/3/4-knock-out cells demonstrated significantly reduced proliferation and impaired matrigel invasion compared with
wild-type controls. MARK kinase loss was associated with suppression of the MAPK- and PI3K-AKT signaling pathways. Because
MARK proteins are known to interfere with MST/SAV and LATS complex formation through phosphorylation-dependent mechanisms,
we further showed that MARK4 depletion reduced nuclear YAP/TAZ localization and decreased expression of YAP/TEAD
transcriptional targets. Collaborative screening identified multiple candidate molecules for MARK-specific inhibition at the hit-compound
stage; notably, one lead compound exhibited strong antiproliferative activity in HNSCC cells, including cisplatin-resistant models.
Conclusions: MARK proteins function as negative regulators of the HIPPO kinase cascade, thereby enhancing YAP/TAZ oncogenic
activity in HNSCC. Loss of MARK function reduces tumorigenic phenotypes, supporting MARKSs as promising therapeutic targets for
future drug development.
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The serine/threonine phosphatase WIP1 (PPM1D) is a key negative regulator of the DNA damage response (DDR) and a recognized
oncogene, frequently amplified or truncated in various cancers including breast, ovarian, neuroblastoma, and glioblastoma. Its inhibition
restores DDR signaling, offering a promising therapeutic strategy. Despite initial efforts, including the development of the allosteric
inhibitor GSK2830371, clinical translation has been limited. We report the establishment of a comprehensive assay platform to support
drug development targeting WIP1. Biochemical assays were optimized using fluorescein diphosphate (FDP), malachite green with
phosphopeptides (p53, H2AX, p38 MAPK), and TR-FRET formats, enabling robust activity profiling. Cellular mechanism-of-action
assays were developed to monitor phosphorylation changes in WIP1 substrates, with pS15-p53 ELISA in U20S cells selected for
medium-throughput iterative compound profiling. Phenotypic assays demonstrated compound efficacy in 2D and 3D proliferation
models, with leukemic cell lines showing pronounced sensitivity. Combination studies revealed strong synergy between WIP1 inhibitors
and MDM2 antagonists (e.g., Nutlin3a), supporting a dual-targeting approach for p53 pathway reactivation. In vivo efficacy was
confirmed in MV4-11 xenograft models, with dose-dependent tumor growth inhibition and favorable tolerability profiles. Our integrated
assay suite enables iterative screening and lead optimization, culminating in the identification of a potent allosteric WIP1 inhibitor with
nanomolar activity and promising preclinical efficacy. These findings support WIP1 as a viable target in oncology and provide a
foundation for future clinical development.
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HER2-low tumors represent 55-60% of all breast cancers, of which about 60-70% are hormone receptor-positive (HR+) and the rest
triple-negative (TNBC). Most metastatic HER2-low breast cancers become resistant to standard therapies, underscoring the need for
improved treatments. Trastuzumab deruxtecan (T-DXd) is a HER2-directed antibody-drug conjugate with a topoisomerase | inhibitor
(TOP1i) payload approved for therapy-resistant metastatic HER2-low breast cancer. Combining T-DXd with agents that potentiate
TOP1i activity may enhance its efficacy. Onvansertib, a selective polo-like kinase 1 inhibitor, has shown clinical benefit in combination
with the TOP1i irinotecan in metastatic colorectal cancer. Here, we investigated the combination of onvansertib and T-DXd in HER2-
low breast cancer models resistant to first-line therapies. The combination was evaluated in eight HER2-low breast cancer cell lines
and six patient-derived xenograft (PDX) models, including one TNBC and five HR+ breast cancer models. The TNBC model was
derived from a patient who had progressed on chemotherapy and immunotherapy. The HR+ PDXs originated from primary or
metastatic tumors and were resistant to fulvestrant and/or CDK4/6 inhibitors. Tumor-bearing nude mice were treated with vehicle,
onvansertib (45 mg/kg, orally, five times weekly), T-DXd (4 or 10 mg/kg, intravenously, every three weeks), or the combination and
monitored for body-weight changes and tumor growth. The effects of the combination on cell viability, DNA damage and apoptosis were
examined in vitro. The combination of onvansertib and T-DXd synergistically inhibited the viability of HER2-low breast cancer cell lines,
including fulvestrant and CDK4/6i-resistant cells. In vivo, the combination was well tolerated and showed robust antitumor activity
across all PDX models including five models resistant to T-DXd. In the resistant TNBC model and two HR+ models, the combination
treatment induced tumor regression in nearly all mice, achieving complete response rates up to 62%. In the one T-DXd-sensitive
model, the combination further increased tumor regression and complete responses compared with monotherapies. In the remaining
resistant models, the combination enhanced tumor growth inhibition and extended event-free survival relative to single agents.
Mechanistically, the combination induced increased and prolonged DNA damage, resulting in higher levels of apoptosis than either
single agent alone in HER2-low breast cancer cell lines. Taken together, our data indicate that onvansertib enhances T-DXd’s
antitumor activity and overcomes resistance through synergistic induction of DNA damage and apoptosis. The findings support the
clinical potential of this combination for advanced HER2-low breast cancer resistant to standard-of-care therapies.
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Regulation of cancer cells by their environment contributes to tumorigenesis and drug response, though the extent to which the
oncogenic state can alter a cell’s perception of its environment is not clear. Prior studies found that EML4-ALK, a receptor tyrosine
kinase (RTK) fusion oncoprotein, suppresses transmembrane receptor signaling through EGFR. Moreover, suppression was reversed
with targeted ALK inhibition, thereby promoting survival and drug tolerance. Here we tested whether such modulation of EGFR was
common among other RTK fusions, which collectively are found in ~5% of all cancers. Using live- and fixed-cell microscopy in isogenic
and patient-derived cell lines, we found that a wide variety of RTK fusions suppress transmembrane EGFR and sequester essential
adaptor proteins in the cytoplasm, as evidenced by the localization of endogenous Grb2. Targeted therapies rapidly released Grb2 from
sequestration and potentiated EGFR. Synthetic optogenetic analogs of RTK fusions confirmed that cytoplasmic sequestration of Grb2
was sufficient to suppress perception of extracellular EGF and could do so without driving signaling from the synthetic fusion itself,
demonstrating that fusion signaling and suppression of EGFR could be functionally decoupled. Our study uncovers that a large number
of RTK fusions simultaneously act as both activators and suppressors of signaling, the mechanisms of which could be exploited for new
biomimetic therapies that enhance cell killing and suppress drug tolerance.
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Increasing evidence shows that resistance to androgen-deprivation therapy (ADT) and next-generation androgen receptor (AR)
antagonists in advanced prostate cancers develops partly through compensatory activation of alternative nuclear hormone receptors.
Notably, induction of the glucocorticoid receptor (GR) has been demonstrated in both preclinical and clinical studies to confer
resistance to AR-targeted therapies. Although total GR is crucial for tissue homeostasis and normal inflammatory responses, our
preliminary GR-phospho proteomics data reveal that, under enzalutamide resistance, GR undergoes increased phosphorylation,
especially at serine-134 (p-GR(s134)), suggesting a post-translational mechanism driving a pro-oncogenic GR activation in therapy-
resistant tumors. We have previously shown that inhibiting AKT signaling, GR expression, and its pro-oncogenic activity restores
sensitivity to AR-directed therapy. Predictions from PhosphoNET.ca and functional studies identify AKT1 as the AKT isoform
responsible for phosphorylating GR at S134. Importantly, both functional and pharmacologic inhibition of AKT1 reduced GR
phosphorylation at s134 without affecting total GR protein levels. While GR can be activated by ligands such as dexamethasone, our
data suggest that, in PCa cells that adopt GR compensatory signaling for survival, GR activation is mediated by AKT1 phosphorylation.
Overall, our data show that suppression of pGR-s134 activity renders these cancer cells re-vulnerable to AR-targeted drugs such as
enzalutamide and enhances their response to GR modulators.
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Although chemotherapy is still the gold standard treatment in TNBC, patients often experience high levels of recurrence. Additionally,
several studies have demonstrated that non-Hispanic Black (NHB) and Hispanic/Latino (H/L) women are more likely to be diagnosed
and die from TNBC compared to non-Hispanic White women (NHW), indicating a significant health disparity in TNBC. While different
molecular players can drive this aggressiveness and resistance in TNBC, mitotic kinases such as AURKA and AURKB are
overexpressed in NHB diagnosed with TNBC. AURKA and AURKB play a pivotal role in regulating the cell cycle by promoting
centrosome maturation, mitotic spindle formation, and proper chromosome alignment and segregation. However, when dysregulated,
they can contribute to the epithelial-to-mesenchymal transition (EMT) by promoting the expression of EMT drivers. We hypothesize that
the combined knockdown of AURKA and AURKB will significantly decrease the expression of EMT drivers and reduce the cells' ability
to invade. TCGA data suggests a significant overexpression of AURKA and AURKB in breast cancer. Kaplan-Meier analysis indicates
that overexpression of AURKA and AURKB is associated with a worse relapse-free survival rate compared to women who have normal
expression. After performing the siRNA-mediated knockdown, MTT assay, immunoblotting, immunofluorescence, and invasion assays
were performed. MTT data demonstrate that co-targeting AURKA and AURKB decrease cell viability; but most cells still proliferate.
Immunoblotting data suggests that co-targeting AURKA and AURKB significantly decreases SNAIL expression in MDA-MB-157 (NHB),
while immunofluorescence data indicate a decrease in Beta-catenin expression in both cell lines. Moreover, co-targeting AURKA and
AURKB in both cell lines results in a significant reduction in the cells' ability to invade. Preliminary results in MDA-MB-231 (NHW) also
suggest a decrease in the invasion capacity after a single knockdown of SNAIL1. Thus, this indicates that AURKA and AURKB can
form a specific axis between beta-catenin and SNAIL1 in TNBC. As a future direction, we will use chemical inhibitors in combination to
evaluate the expression of these EMT biomarkers. In addition, we will study tumour growth and metastasis rates in vivo models. In
conclusion, since treatment options are limited in TNBC, our results suggest that combined targeting of AURKA and AURKB may be a
potential approach to decrease the metastatic phenotype of TNBC while lowering the dose of each drug and thus the toxicity in
patients.
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Global data on Gastric Cancer (GC) exhibit that it is the fifth most common type of cancer and as far as mortality is concerned, it is the
third most common type. Late-stage diagnosis of GC is an important cause for high mortality. Even though Helicobacter pylori are
known to be the most common cause of gastric cancer, other notable risk factors also include high salt intake, age and diets lacking in
fruits and vegetables. Endoscopic resection is considered as the major treatment procedure for early detected gastric cancer while
those diagnosed in later stages are treated with surgeries such as D2 lymphadenectomy. Previously, the Atypical Protein Kinase C lota
(PKC-1) has been documented to play significant roles in elevated cell proliferation in various cancer types. Here, we employed a novel
inhibitor, ICA-1S (5-amino-1-((1R,2S,3S,4R)-2,3-dihydroxy-4-methylcyclopentyl)-1H-imidazole-4-carboxamide that specifically inhibits
PKC-1 on a gastric cancer cell line (i.e., AGS) to observe its effects on cell proliferation. In separate trials, AGS cells were treated with
ICA-1S for 96 hours (about 4 days). An assortment of drug concentrations for the inhibitor was tried and the analysis of the cell count
demonstrated that the cell proliferation decreases were statistically significant. The highest decrease in cell proliferation was observed
at 20 uM (p < 0.0001). Our previous research have revealed that this PKC inhibitor blocks PKC-1 and interferes with established cancer
pathways to cause cell deaths. Based on that and the results from the preliminary data on this project, it can be hypothesized that this
PKC inhibitor has the potential to lead to Gastric Cancer cell deaths by inducing apoptosis, which could potentially open a new door for
Gastric Cancer therapeutics. Henceforth, the Western Blot analysis of AGS cells treated with ICA-1S has shown enhanced inhibition of
PKC-1, and increased apoptosis by the elevated cleavage of Caspase 3 and poly(ADP-ribose) polymerase (PARP). Moreover, we have
seen an increased degradation in the S-phase kinase-associated protein 2 (Skp-2), an oncoprotein, suggesting that ICA-1S has the
potential to be a drug candidate for the treatment of GC. Current investigations include examining how ICA-18S affects other proteins in
the Skp-2 pathway to support our hypothesis that blocking PKC-1 disrupts the Skp-2 pathway, thereby killing GC cells.
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The Diffuse Midline Glioma (DMG) is a subtype of glial carcinoma that develops in the brain, primarily affecting the pons, midbrain, and
thalamus. This malignant and fast-growing cancer affects both children and young adults. At present, pediatric DMG is an incurable
childhood brain cancer. Interpreting the regulation of cell signaling pathways in pediatric DMG is crucial for targeting tumor cell
migration and metastasis. These pathways must be understood comprehensively for effective treatment of this incurable primary brain
tumor. Our goal is to investigate the role of atypical Protein Kinase C-iota (PKC-1) expression levels in DMG cells, given that the kinase
is over-expressed in most cancer cells. We aim to understand the PKC-I-mediated cellular pathways involved in migration, invasion,
and apoptosis in DMG (D1008) cells. Moreover, our study focuses on the inhibition of PKC-i by the inhibitor ICA-1S (5-Amino-1-
[(1R,2S,3R,4R)-2,3-dihydroxy-4[(phosphonooxy)methyl]cyclopentyl]-1H-imidazole-4-carboxamide) in combination with the FDA-
approved glioblastoma treatment drug named temozolomide (TMZ) in the DMG D1008 cells. In this study, the effect of in vitro
combination treatment with ICA-1S and TMZ on D-1008 cells is being investigated using cell viability assays, western blot analysis,
scratch and wound healing assays, immunoprecipitation, flow cytometry, immunofluorescence, and small interfering RNA (siRNA)
technology. The dose-response curve suggests that the ICA-1S and TMZ combination treatment is viable, as indicated by the half-
maximal inhibitory concentrations (IC50). The Western blot analysis suggests that, in ICA-1S-treated DMG D-1008 cells, the
expression of phosphorylated PKC-1 and total PKC-1 is reduced compared to untreated control cells. Moreover, our findings indicate
that the inhibition of PKC-1in D-1008 cells with ICA-1S leads to a significant increase in apoptotic markers, such as cleaved PARP and
P53, compared to dual inhibition. The immunoprecipitation experiments in a previous study demonstrated that dual inhibition with ICA-
1S and TMZ decreased the invasion of glioma cell lines by lowering the phosphorylation of Focal Adhesion Kinase (FAK) and paxillin in
the PKC-I/FAK/Paxillin pathway. In D-1008 cells, the complex between PKC-1 and FAK was not observed in immunoprecipitation,
indicating a distinction in the cellular invasion pathway. The results from scratch & wound healing assays, immunoprecipitation, flow
cytometry, immunofluorescence, and siRNA techniques will also be reported in this study. The objective is to establish the correlation
between PKC-1 expression levels in D-1008 cells and the effects on PKC-I-related cell signaling pathways when inhibited by the PKC-I
inhibitor ICA-1S and the drug TMZ as part of a new personalized treatment approach for this pediatric glioma.
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Background: PDAC is a lethal disease with 5-year survival rate of just 13%, in desperate need of new therapeutic interventions. The
primary driver of PDAC pathogenesis is the KRAS; however, current therapeutics targeting the activities of components of the
KRAS/MAPK pathway fail to provide lasting benefit. We hypothesize that this results from active-site directed drugs attenuating the
function of both substrate binding domains of ERK, which perform opposing roles in cancer pathogenesis. In myeloproliferative
neoplasms, the ERK2-D domain promotes, and the ERK2-DBP domain impedes progression. Consequently, attenuating RAS/MAPK
activity is akin to pressing both the gas and brake pedals on an automobile. Here we investigated the possibility that ERK signaling may
also have cancer promoting and opposing roles in PDAC.

Methods: Here, we seek to determine which ERK family member (ERK1 or ERK2) is the primary driver of PDAC pathogenesis and if
the ERK D and DBP substrate domains play opposing roles. To do so, we utilize the KPC-PDAC mouse model and cross it to mice
deficient in ERK1, ERK2, or an ERK2-DBP mutant to assess the impact on PDAC pathogenesis. We also utilized an ERK2 allelic
series of isogenic KPC mouse cell lines (FC1245) to study the impact of ERK2-D and DBP mutants on pathogenesis in vitro and upon
transplantation into mice.

Results: We found that while ERK1 loss had no impact on PDAC pathogenesis, ablation of ERK2 markedly attenuated PDAC
progression in KPC mice, indicating that ERK2 is primarily responsible for progression. Moreover, we found that inactivation of the
ERK2-DBP domain was sufficient to delay PDAC progression to the same degree as ablation of ERK2. Attenuation of PDAC
progression by ERK2-DBP mutation was associated with reduced expression and nuclear localization of c-Myc, a critical driver of
PDAC progression. In addition to the cell autonomous effects of the ERK2-DBP mutation on PDAC, we also found differences in tumor-
infiltrating immune cells, including fewer phenotypic myeloid derived suppressor cells and reduced expression of Tim3 on infiltrating T
cells. The DBP mutation also attenuated colony formation in vitro, however, this was not observed for the ERK2-D domain, suggesting
distinct functions in pathogenesis by the two ERK2 substrate domains. To investigate the therapeutic implications, we tested the
efficacy of ERK2-DBP domain inhibitors to attenuate PDAC growth in vitro and in initial studies, determined that PDAC growth was
substantially inhibited by DBP domain selective inhibitors.

Conclusion: ERK2 DBP is the domain responsible for PDAC progression and its inactivation delays tumor development. We are now
using generative modeling to identify DBP inhibitors that have superior efficacy and ability to co-modulate the cell-autonomous effects
on PDAC growth and the cell extrinsic effects on the immune system, alone and in combination with immune interventions.
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Clinical efficacy of small-molecule inhibitors can sometimes be attributed to multiple drug effects acting in concert. Herein, we define an
off-target effect in which several clinical BRAFY600 inhibitors, including the widely used dabrafenib and encorafenib, interact directly
with GCN2 to activate the Integrated Stress Response and ATF4. Blocking this off-target effect by co-drugging with a GCN2 inhibitor in
A375 melanoma cells causes enhancement rather than suppression of cancer cell outgrowth, suggesting that the off-target activation of
GCN2 is detrimental to these cells. This result is mirrored in PC9 lung cancer cells treated with erlotinib, an EGFR inhibitor, that shares
the same off-target activation of GCN2. Using an in silico kinase inhibitor screen, we identified dozens of FDA-approved drugs that
appear to share this off-target activation of GCN2 and ATF4. We further describe the activation of GCN2 signaling in melanoma
patient-derived xenograft models treated with dabrafenib and trametinib, and observe a significant decrease in disease-free survival in
a cohort of human melanoma patients with altered GCN2 pathway components. Finally, we describe the benefits of combining the
next-generation “paradox breaker” RAF inhibitor naporafenib with a GCN2 activator, HC-7366, in A375 melanoma cells. Thus, GCN2 is
emerging as a promising cotreatment candidate in melanoma and potentially beyond.
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Despite the clinical success of microtubule inhibitor- and topoisomerase inhibitor-based ADCs, new classes of payloads with alternative
mechanisms of action are needed to address clinical resistance and increase tumor responses. Constructing next-generation ADC
payloads that target cancer-dependent pathways with a strong biological rationale for combination with other targeted agents, provides
an opportunity to develop better-tolerated and more differentiated ADCs. The PISK/AKT/mTOR signaling pathway is one of the most
dysregulated in human cancers. Numerous small molecule efforts have targeted PI3K and mTOR, but these have achieved limited
success. These agents are often associated with frequent dose interruptions and discontinuations due to undesirable on-target
toxicities, as well as the emergence of drug resistance resulting from AKT reactivation.

Here, we present novel pan-PI3K and mTOR dual inhibitors developed as first-in-class ADC payloads. We hypothesize that this novel
payload strategy will achieve more robust and durable inhibition of the PISK/AKT/mTOR pathway. Delivery via an ADC approach is
expected to provide meaningful improvements in efficacy and tolerability compared to systemic small molecule treatments.

Existing pan-PI3K and mTOR dual inhibitors often lack sufficient potency and present challenges for linker installation to enable an
ADC approach. Guided by structure-based design, we have identified novel cores that significantly boost potency against various class
| PI3K isoforms and mTOR enzymes, while maintaining excellent selectivity across a broad kinase panel. Additionally, we have
explored multiple exit vectors to facilitate ADC linker installation, which is a critical component of ADC development.

The resulting PIBKi/mTORi ADCs exhibited favorable drug-like properties and picomolar potency in cell-killing assays across a range of
in vitro tumor models. Importantly, these ADCs also demonstrated a strong bystander effect, attributable to the highly efficient release
of the cleavable linker within lysosomes and the permeable nature of the payloads being developed. These ADCs demonstrated
significant in vivo efficacy by inducing tumor regressions across a variety of hematological and solid tumor models harboring PI3K
genetic alterations, following administration of a single dose ranging from 3 to 10 mg/kg. Moreover, owing to their dual inhibitory activity
against both PIBK and mTOR, our ADCs exhibited robust antitumor effects even in models with wild-type PI3K backgrounds,
highlighting their broad therapeutic potential.

Taken together, the PISK/mTOR dual-inhibitor modality, combined with an ADC platform, offers an opportunity to target various cancer
indications with dependencies on the PIBK/mTOR pathway, and provides opportunities for combination treatment regimens with other
anticancer agents.
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Introduction: Antibody-drug conjugates (ADCs) have made remarkable progress in cancer therapy; however, the development of ADCs
with a wide therapeutic window that can effectively combat drug resistance and tumor recurrence remains a significant challenge. The
fourth-generation ADC developed by LyncBio features homogeneous conjugation, a target-fit linker-payload design, and superior drug-
like properties, aiming to break through the limitations of existing ADC therapeutic indices. LYW-105 is an innovative bispecific ADC
designed to achieve more extensive and profound tumor regression through a dual-target approach. Its bispecific antibody components
utilize a 1+1 format, with each arm demonstrating high affinity and efficient internalization, thereby enhancing therapeutic efficacy by
addressing tumor heterogeneity and minimizing resistance. The linker design of LYW-105 allows for rapid lysosomal release and
excellent buffer stability, resulting in reduced systemic toxicity and favorable pharmacokinetics. The payload is a topoisomerase |
inhibitor with optimal potency and membrane permeability, effectively balancing tumor cytotoxicity with bystander effects.

Methods: We assessed the binding affinity of the bispecific antibody to its targets using ELISA, FACS, and BLI techniques.
Internalization activity was measured using the pHrodo method, while developability was evaluated through methods such as SEC and
HIC. The efficacy of LYW-105 was tested both in vitro and in vivo using established solid tumor models.

Results: In vitro studies showed that LYW-105 exhibited strong binding affinity to its targets and demonstrated approximately 2- to 30-
fold greater internalization activity in tumor cell lines compared to reference monoclonal antibodies. Additionally, LYW-105 displayed 2-
to 25-fold enhanced inhibition of tumor cell proliferation compared to in-house benchmark ADCs. Biophysical properties and stability
assessments at 40°C indicated good developability, comparable to that of monoclonal antibodies. In vivo, LYW-105 demonstrated
robust antitumor activity in mouse models, showing superior efficacy and prolonged tumor suppression compared to benchmark ADCs.
Body weight changes remained stable across treatment groups, indicating that LYW-105 is well-tolerated.

Conclusions: In summary, LYW-105 has been thoroughly compared to benchmark single-target ADCs in preclinical settings. It
demonstrated potent cytotoxicity in vitro and significant antitumor activity in vivo across various tumor cell lines, showcasing a broader
therapeutic index than benchmark ADCs.
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Prostate cancer (PCa) is diagnosed in approximately 13% of men in their lifetime and is the second most diagnosed cancer in men.
The existing treatments for PCa cause many severe side effects, including erectile dysfunction, hair loss, and anemia, while their
effects may be reduced due to the development of treatment resistance. Due to these drawbacks associated with traditional treatments,
research on targeted cancer therapy is conducted in the field of molecular oncology to develop efficient and safer treatment
approaches for PCa. Many of the targets explored are involved in DNA Damage Response (DDR). One such potential cancer target is
the BEN domain (BEND) protein, which is a chromatin boundary marker that recruits chromatin-modifying factors and regulates
transcription. It has many functions in cancer cells related to DDR and cell proliferation. Recent studies have suggested that silencing
BEND4 expression in pancreatic ductal adenocarcinoma (PDAC) promotes the accumulation of DNA damage and sensitizes cells to
ATM/ATR inhibitors, thereby increasing cancer cell apoptosis. Moreover, it has been shown to be hypermethylation target in diffuse
large B-cell carcinoma (DLBCL) and colorectal cancer. Therefore, these results demonstrate the potential of targeting BEND4 in the
treatment and diagnosis of PCa. However, limited research has been conducted on BEND4 in PCa. The expression profile of BEND4 in
PCa cell lines (androgen-dependent and androgen-independent) suggests, according to online prediction tools such as Betastasis and
PCA tools, that androgen receptor-dependent (AR+) PCa cells express high levels of BEND4, indicating AR-dependent regulation of
BEND4. They also imply that as the Gleason score increases, BEND4 expression decreases. To validate these findings in vitro,
western blot and RT-qPCR were conducted, revealing that BEND4 expression is high in AR+ PCa cells, such as MDA-PCa-2b, LNCaP,
and VCaP , and is lower in NCI-H660 and LASCPC (AR-negative and aggressive PCa cell lines). DepMap analysis assigned negative
gene effect scores to AR+ cell lines such as VCaP and LNCaP, suggesting that BEND4 silencing has differential effects on PCa cells
based on their androgen dependency. Follow-up studies of siRNA silencing of BEND4 reduced proliferation with an increase in siRNA
concentration in AR+ cells, such as VCaP and MDA-PCa-2b. Taken together, our results suggest that BEND4 may have a role in
promoting AR-driven PCa and may serve as a potential therapeutic target for AR-dependent PCa.



#0344 TIP60 mediates chemoresistance by reducing cisplatin-DNA adduct formation and enhancing their repair.
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Cisplatin is a frontline chemotherapeutic agent for squamous cell carcinoma (SCC), yet resistance remains a major obstacle to effective
treatment. Our previous work demonstrated that genetic knockdown or pharmacological inhibition of TIP60 sensitizes cisplatin-resistant
SCC cells, induces cell cycle arrest and promotes cell death, suggesting a central role for TIP60 in mediating platinum resistance.

Here, we demonstrate that TIP60 promotes cisplatin resistance by upregulating drug efflux transporter, suppressing intracellular drug
accumulation, and enhancing DNA damage repair. Using both intrinsic and acquired cisplatin-resistant SCC cell line models, we show
that elevated TIP60 levels correlate with reduced cisplatin-DNA adduct formation, accelerated repair kinetics, and increased cell
survival. Mechanistically, we demonstrate that TIP60 plays a significant role in facilitating resistance to cisplatin through two key
pathways. First, it increases the expression of ABCC1, which enhances the efflux of cisplatin and decreases its intracellular
accumulation. Second, TIP60 promotes the expression of XPC, an essential element of the nucleotide excision repair (NER) pathway,
facilitating the repair of DNA adducts. We show that TIP60 depletion decreases ABCC1 expression and increases cisplatin-DNA adduct
accumulation, an effect also observed with the ABCC1 inhibitor, MK-571. Similarly, TIP60 knockdown impairs DNA repair and
downregulates DNA damage response (DDR) genes, including XPC. Combining TIP60 inhibition with either ABCC1 inhibitor, MK-571
or spironolactone, which blocks NER further decreases cell survival and increases cell death. Together, these findings reveal a dual
role for TIP60 in promoting cisplatin resistance through the coordinated regulation of drug efflux and DNA repair highlighting its
potential as a therapeutic target to overcome platinum resistance in SCC.



#0345 Therapeutic restoration of p53 via engineered synthetic mRNA analogs in p53 mutant cancer.
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TP53, which encodes the tumor suppressor protein p53, is a critical regulator of the cell cycle and apoptosis. Mutations in TP53 are
among the most common oncogenic events across a wide range of cancers, contributing significantly to tumor development and poor
clinical outcomes. Numerous therapeutic strategies have been investigated to restore wild-type p53 activity, including small molecules
designed to reactivate specific mutant forms of p53, inhibition of p53 negative regulators to prevent its degradation, and gene delivery
approaches using adenoviral vectors. However, these methods often face challenges due to the diverse spectrum of p53 mutations and
limited therapeutic efficacy. In this study, we present an advanced synthetic mRNA-based therapeutic platform aimed at restoring p53
functionality in cancers characterized by high p53 mutation rates. Rather than relying on the wild-type p53 sequence, we engineered a
more potent p53 analog with enhanced transcriptional activity to overcome the limitations posed by diverse mutation profiles. The
Hanmi p53 mRNA construct was meticulously optimized—featuring customized 5’ and 3' untranslated regions (UTRs), a refined open
reading frame (ORF), and Hanmi’s proprietary 5' capping technology—to maximize expression and stability. The therapeutic efficacy of
this analog MRNA was evaluated in both in vitro and in vivo models derived from p53 mutant cancers, including lung, ovarian, and
other tumor types. Our study demonstrates that Hanmi’s synthetic p53 mRNA analog therapy effectively suppresses the proliferation of
p53 mutant cancer cells by inducing apoptosis and cell cycle arrest. Notably, the engineered p53 analog exhibited superior
tetramerization capacity compared to the wild-type protein, resulting in enhanced transcriptional activity. /n vivo ovarian xenograft
model, p53 mRNA analog showed marked tumor growth inhibition without observable adverse effects on body weight. Moreover, in
taxane-resistant cancer cell lines, the p53 mRNA analog demonstrated superior efficacy compared to wild-type p53 mRNA. These
results highlight Hanmi’s p53 mRNA analog as a promising therapeutic modality for p53 mutant cancers. Importantly, it also
demonstrated the potential to overcome taxane resistance, offering a novel avenue for precision oncology.



#0346 TIP60 regulates PTEN expression, acetylation, and localization in cisplatin-resistant SCC.
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Non-melanoma skin cancers (NMSCs), including squamous cell carcinoma (SCC), remain highly prevalent, with global incidence rising
each year. Cisplatin, a platinum-based chemotherapy drug, is commonly used to treat advanced SCC and several other cancers.
Although many patients initially respond, intrinsic or acquired resistance frequently emerges, limiting its clinical efficacy. TIP60, a
histone acetyltransferase that modifies both histone and non-histone substrates, plays key roles in DNA damage repair, cell-cycle
progression, and apoptosis. Our research demonstrates that elevated TIP60 expression correlates with increased resistance to
cisplatin in SCC cell lines. In contrast, the tumor-suppressor PTEN is essential for maintaining controlled cell growth and survival. Loss,
decreased expression, or mislocalization of PTEN promotes drug resistance, proliferation, and enhanced cell survival across various
cancer types. PTEN activity is regulated in part by acetylation and our lab has previously shown that ANp63a negatively regulates
PTEN expression and activity. We hypothesize that TIP60 promotes resistance to cisplatin by suppressing PTEN expression, or
modifying PTEN through acetylation, and altering its subcellular distribution. Consistent with this model, we found that PTEN levels
were significantly reduced in cisplatin-resistant SCC cell lines compared with their cisplatin-sensitive counterparts. TIP60 knockdown in
resistant cells increased PTEN transcript and protein levels, and enhanced PTEN promoter activity, supporting a transcriptional
mechanism. TIP60 knockdown also reduced phosphorylated Akt levels, whereas TIP60 overexpression decreased PTEN and
increased phosphorylated Akt. Subcellular fractionation demonstrated that TIP60 knockdown increased cytoplasmic PTEN in cisplatin-
resistant cells. In addition, both TIP60 knockdown and pharmacological inhibition reduced PTEN acetylation, suggesting a post-
translational mode of regulation. Together, these findings support a model in which TIP60 acetylates PTEN and negatively regulates its
overall and cytoplasmic abundance, thereby enhancing pro-survival PI3K/Akt signaling and promoting cisplatin resistance. Defining the
mechanisms underlying the TIP60-PTEN axis may uncover a novel therapeutic vulnerability to improve cisplatin effectiveness and
support its continued use in SCC patients.
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Background: Large cell neuroendocrine carcinomas (LCNECs) harbor frequent activating alterations in Ras and Raf family members,
which represent targetable oncogenes in non-small cell lung cancers (NSCLCs) lacking neuroendocrine (NE) gene expression.
LCNECs also overexpress neurodevelopmental transcription factors such as Achaete-scute homolog 1 (ASCL1), which act as
oncogenes in small cell lung cancers (SCLCs) and drive NE gene expression. We investigate whether these pathways represent
dependencies in LCNEC that could be therapeutically targeted.

Methods: Most well-characterized lung cancer cell lines predate the introduction of LCNEC into the World Health Organization (WHO)
Classification of Tumors in 2015. To address the scarcity of bona fide LCNEC models, candidate lung cancer cell lines were identified
by genomic and transcriptomic features and credentialed rigorously through blinded review of cell line-derived xenografts by a multi-
institutional panel of thoracic pathologists. In validated LCNEC lines, Ras pathway dependence was tested by comparing sensitivity to
pharmacologic inhibitors with non-NE NSCLC lines harboring the same mutations, using rescue alleles to rule out off-target cytotoxicity.
In parallel, ASCL1 dependence was assessed by survival after CRISPR-Cas9 gene deletion, and the therapeutic potential of targeting
ASCL1-driven NE gene expression was explored with agents against Delta-like Ligand 3 (DLL3), a transcriptional target of ASCL1.
Results: LCNEC cell lines with Ras or Raf activation were sensitive to oncogene-targeted inhibitors. Among 20 lung cancer lines with
oncogenic Ras alterations, efficacy of the pan-Ras inhibitor RMC-6236 did not differ between LCNEC (8) and non-NE NSCLC (12)
models. In contrast, lines with alterations that bypass Ras, such as activating BRAF mutations, were comparably resistant to RMC-
6236 regardless of NE expression. The first LCNEC lines to be re-credentialed (HCC1833, NCI-H1755, and NCI-H1385) expressed
high ASCL1 and harbored activating Ras or Raf alterations. Each showed sensitivity to oncogene-targeted inhibitors comparable to
non-NE models with the same alterations, and this sensitivity was rescued by on-target or bypass mutations. Proliferation of HCC1833
was greatly reduced by CRISPR-mediated ASCL1 loss, and its sensitivity to tarlatamab, a bispecific T-cell engager (BIiTE) against
DLL3, was comparable to the most responsive SCLC models.

Conclusions: Human LCNEC models demonstrate frequent dependence on both the Ras-activated kinase cascade and
neurodevelopmental transcription factors such as ASCL1. This is unexpected, as forced Ras expression inhibits SCLC proliferation,
and forced ASCL1 expression does the same in lung adenocarcinoma. Dual dependence on the Ras-activated kinase cascade and
ASCL1 may be a defining feature of LCNEC, and we are now exploring therapeutic strategies to exploit this vulnerability.
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Background:

Constitutive activation of NRF2, driven by NFE2L2 gain-of-function or KEAP1 or CUL3 loss-of-function mutations, disrupts KEAP1-
CUL3-mediated NRF2 degradation and contributes to resistance to chemotherapy, immunotherapy, and targeted therapies, including
RAS inhibitors. This oncogenic pathway is frequently altered in squamous cell carcinomas — such as esophageal (ESCC) and lung
squamous cell carcinoma (LUSC) — via NFE2L2 hotspot mutations in the DLG/ETGE motifs. In lung adenocarcinoma (LUAD), KEAP1
mutations are common and often co-occur with KRAS mutations. Although KEAP1/NFE2L2 mutations are relatively uncommon in
pancreatic ductal adenocarcinoma, more than half of tumors exhibit pronounced nuclear NRF2 accumulation, likely driven by activation
of the RAS pathway. Despite the clinical relevance of this pathway, no approved therapies directly target KEAP1/NRF2-mutant tumors.
Methods:

GFH603 was developed as a molecular glue-like allosteric activator of KEAP1 to restore KEAP1-CUL3 ES3 ligase function. Its ability to
promote KEAP1-CULS3 complex formation, induce NRF2 degradation, and suppress proliferation of NRF2-driven cancer cells was
evaluated in vitro. In vivo anti-tumor efficacy was assessed using xenograft models. Combination studies with pan-RAS inhibitors were
conducted in KRAS/KEAP1 co-mutant cell lines. ADMET profiling was performed to assess drug-like properties.

Results:

GFH603 enhanced KEAP1-CUL3 complex assembly and promoted NRF2 degradation. In vitro, it induced NRF2 degradation in
NFE2L2 W24C-mutant KYSE70 cells ( ICso = 1.7 nM) and inhibited proliferation of NFE2L2-amplified HCC95 cells (ICso = 3.6 nM). In
the HCC95 xenograft model, GFH603 (5 mg/kg once daily) achieved significant tumor growth inhibition (TGl = 114%) and robust NRF2
degradation in tumor tissues. In the LU6407 NFE2L2-mutant patient-derived xenograft model, GFH603 (10 mg/kg once daily)
demonstrated strong tumor regression as a single agent, indicating its potential as an effective monotherapy. Furthermore, GFH603
demonstrated synergistic anti-proliferative activity when combined with pan-RAS inhibitors in KRAS/KEAP1 co-mutant cell lines.
ADMET profiling revealed favorable characteristics, including high oral bioavailability, low hERG liability, and negative Ames test
results.

Conclusions:

GFH603 restores KEAP1-CULS ES ligase activity through a molecular glue mechanism, enabling targeted degradation of NRF2 in
KEAP1/NFE2L2-mutant tumors. It demonstrates potent efficacy as monotherapy in NRF2-activated squamous cancer models (e.g.,
ESCC, LUSC) and synergizes with pan-RAS inhibitors in KRAS/KEAP1 co-mutant cells. These findings support GFH603 as a
promising therapeutic candidate for overcoming NRF2-driven resistance and addressing a critical unmet need in oncology. Further
preclinical and clinical development are warranted.
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The oncogenic fusion CD74-ROS1 is a genetic alteration found in a small subset of patients diagnosed with non-small cell lung cancer
(NSCLC). This fusion can promote cancer progression in these individuals at both early and late stages, making it an attractive
therapeutic target when the standard treatment plans fail. Currently, CD74-ROS1 is targeted with tyrosine kinase inhibitors (TKIs),
which inhibit the activity of ROS1. Nevertheless, drug resistance often occurs leaving patients with no alternative therapeutic options.
Because CD74-ROS1 is particularly aggressive, supporting the formation of metastatic lesions, dissecting the roles of each fusion
partner is of great importance for understanding the biological mechanisms that drive its cancer-promoting properties. Our work focuses
on the establishment and characterization of methodically designed CD74-ROS1 variants expressed in the A549 lung adenocarcinoma
cell line. The goal is to advance our understanding of the individual and cooperative functions of CD74 and ROS1 in the context of the
CD74-R0OS1 fusion. Next-generation sequencing (NGS) analysis revealed distinct gene expression profiles across the different
transfectants, while phospho-kinase analysis further supports the idea that each protein partner possesses unique functional features.
This study aids the efforts in understanding the functionality of CD74-ROS1 positive NSCLC, providing at the same time new biological
targets for future signaling studies and therapeutic targeting.



#0350 VHL loss-driven accumulation of GCN5L1 drives clear cell Renal Cell Carcinoma by regulating acetylation of
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VHL loss-associated clear cell Renal Cell Carcinoma (ccRCC) is the most common renal malignancy. VHL is a component of an E3
ubiquitin ligase that targets hypoxia inducible factor (HIF) transcription factors to proteasomal degradation under normoxic conditions.
VHL loss-driven stabilization of HIF1 and HIF2 results in numerous metabolic changes favoring tumorigenesis and cancer cell survival.
Although the VHL-HIF pathway is well characterized, the role of HIF independent VHL targets in ccRCC is less clear and carries
immense therapeutic interest. Using patient-derived tumor cell lines, we show that loss of VHL in ccRCC leads to an accumulation of
GCN5L1, which mediates lysine hyperacetylation of mitochondrial proteins, thereby attenuating the activity of several enzymes in the -
oxidation pathway. Specifically, we show that HADHA, LCAD, and SCAD enzymes show hypoacetylation and increased activity upon
downregulation of GCN5L1 protein. Downregulation of GCN5L1 protein levels results in an increase in lipid metabolism and limits
cytoplasmic lipid accumulation. Mechanistically, VHL interacts with and regulates GCN5L1 in a HIF-independent manner and targets
GCNS5L1 to ubiquitination mediated proteasomal degradation. We also show that GCN5L1 attenuates CPT1A protein levels, a rate
limiting enzyme in the B oxidation pathway. In vitro assays show that loss of GCN5L1 expression selectively inhibited cell proliferation,
cell invasion and anchorage independent cell growth in ccRCC cell lines but not in RCC subtypes with intact VHL. Interestingly, using
etomoxir, an irreversible CPT1a/ B-oxidation inhibitor, we show that the growth repression following GCN5L1 loss is dependent on
increased CPT1A expression and activity, directly linking GCN5L1 activity to lipid metabolism and ccRCC growth. Mouse xenograft
studies demonstrated diminished tumor-forming ability of ccRCC cells upon loss of GCN5L1 expression compared to wild-type cells.
Analysis of TCGA data revealed worse overall survival in ccRCC patients with high GCN5L1 expression, further supporting our
observations from in vitro and in vivo studies. The importance of lipid metabolism in ccRCC is only beginning to be appreciated and
may offer unique therapeutic targets. Lipid accumulation confers a growth and survival advantage in ccRCC and may help protect
tumor cells against oxidative and endoplasmic reticulum stress. Our results identify a novel oncogenic pathway in which unregulated
GCNS5L1 expression drives mitochondrial lysine hyperacetylation and limits activity of B oxidation pathway enzymes, leading to
increased lipid accumulation in ccRCC. Therefore, GCN5L1 could be investigated further as a possible therapeutic target in ccRCC.
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Prostate cancer remains a major global health concern and disproportionately affects Black men/men of African ancestry (MoAA).
Compared to men of European ancestry (MoEA), MoAA experience both a higher incidence of prostate cancer and significantly
elevated mortality rates. According to recent American Cancer Society reports, MOAA have a 67% higher incidence of prostate cancer
and are more than twice as likely to die from the disease. While socioeconomic and healthcare access factors contribute to these
disparities, growing evidence suggests that underlying molecular mechanisms also play a critical role. One emerging molecular factor is
the long non-coding RNA Plasmacytoma Variant Translocation 1 (PVT1), which is consistently overexpressed in prostate tumors from
MoAA. Prior studies have implicated PVT1 exon 9 in promoting tumor development and progression. Experimental overexpression of
exon 9 in prostate cancer models increases tumor aggressiveness and enhances malignant cellular behavior, supporting a functional
role in disease severity. In addition, PVT1 exon 9 induces malignant transformation of prostate epithelial cells. However, recent findings
indicate that PVT1 is not expressed as a single transcript, but rather as a diverse set of alternatively spliced isoforms, raising the
possibility that specific variants may contribute to the observed racial disparities. We hypothesize that a subset of these alternatively
spliced PVT1 transcripts is differentially expressed in MoAA and contributes to the increased prostate cancer incidence and mortality
observed in this population. To investigate this, we analyzed PVT1 splicing profiles using prostate cancer datasets from two
independent studies, including TCGA. We identified ENST00000666076, an alternatively spliced PVT1 transcript located on
Chromosome 8: 27,975,972-27,995,613, as being significantly overexpressed in MoAA compared to MoEA. This transcript includes five
exons: ENSE00004271579, ENSE00004271636, ENSE00002081483, ENSE00002020395, and ENSE00004271500. In conclusion,
our analysis supports the conclusion that distinct PVT1 splice variants may be involved in prostate carcinogenesis.
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Background: Germline, pathogenic mutations in BRCA2 (BRCA2™!Y) are the strongest genetic risk factor for pancreatic cancer in men
and women; pathogenic variants in this gene are implicated in about 5% of men and women with heritable risks of this cancer type.
Moreover, BRCA2MUt gre associated with increased risk of pancreatic cancer inHispanic/Latino populations specifically. Patient-specific
induced pluripotent stem cell (iPSC) methods create opportunities to modelhuman diseases in vitro. iPSCs derived from patients with

known genetic mutations carry thepatient's unique genetic background, to provide platforms for studying the functional effects ofspecific
genes. Several inherited disease models created from iPSCs have successfully replicated high-risk cancers. This study aimed to utilize

iPSC-based modeling to investigate thefunctional impact of pathogenic BRCA2™M!! on early-stage pancreatic tissues (PT) and
genomicalterations that contribute to pancreatic cancer (PC) progression.

Methods: We generated iPSC from BRCA2™!! positive and BRCA widtype (BRCAWT) women and men. From these BRCA2™U! and
BRCAWT iPSCs we generated organoid models of pancreatic ductal and acinar precursors. In addition, we used lentiviral targeting to
mimic thefunctional effects of specific genes involved in early stage pancreatic cancer pathogenesis, specifically TP53 knockdown
(using a TP53 siRNA), and TP53 and/or KRAS overexpression (TP53 R175H and R273H; KRAS G12V) respectively.

Results: Following differentiation into PT organoids heterozygous for BRCA2™t pancreatic ductal cells show specific cellular
abnormalities - neoplastic transformation, ductal formation, expression of cancer-specific biomarkers - compared to BRCA WT controls
suggesting that BRCAZ2 haploinsufficiency contributes to the observed phenotype. PC models from BRCA2™t subjects exhibit
abnormalities reminiscent of early-stage neoplastic development. Importantly, PC organoids with combinations of BRCA2™U!, TP53 and

KRAS alterations exhibited a moreaggressive PC phenotypes compared to BRCA2™Ut and BRCAWT organoids alone, and
sharedgenomic signatures with primary PCs.

Conclusion and Impact: iPSC-derived organoids can accurately replicate BRCA2™Ut andBRCAWT pancreatic precursor tissues. This
allows cancer to evolve in a dish, making it an ideal model for mechanistic studies and screening approaches to identify novel drug
targets.
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Antibody-drug conjugates (ADCs) are targeted cancer therapies that deliver cytotoxic drugs directly to tumors by binding to receptors
overexpressed on cancer cells. Following receptor binding, the receptor-bound ADC is internalized and the drug is released, triggering
cell death.

Trophoblast cell surface antigen 2 (TROP2) is a cell surface receptor highly expressed in epithelial tumors, making it an attractive ADC
target. Sacituzumab govitecan gained FDA approval in 2020 for triple-negative breast cancer (TNBC). However, its short plasma half-
life motivated the development of more stable alternatives. Two newer ADCs, sacituzumab tirumotecan (sac-TMT) and datopotamab
deruxtecan (Dato-DXd), have since been approved for clinical use. Both carry a topoisomerase-1 inhibitor payload but differ in antibody
and linker design. Sac-TMT is approved for TNBC in China and has received FDA breakthrough designation for EGFR-mutated non-
small cell lung cancer (NSCLC). Dato-DXd received FDA approval in 2025 for HR*/HER2" breast cancer and EGFR-mutated NSCLC.
Despite observed correlations between TROP2 expression and drug sensitivity, these ADCs are approved regardless of tumor TROP2
levels. This suggests that TROP2 expression alone may not predict therapeutic benefit, and alternative biomarkers may better explain
clinical efficacy.

To explore this further, Dato-DXd and sac-TMT were profiled on a panel of approximately 270 cancer cell lines, representing diverse
tumor types, including eight TNBC, three HR*/HER2", and six EGFR-mutated NSCLC models. The TROP2 (TACSTDZ2) gene was
widely expressed with over 2500-fold difference in basal expression levels across the panel. Surface TROP2 expression levels were
quantified by flow cytometry in a subset of cell lines. Cells were exposed to a 9-point dose range of each ADC, and viability was
assessed by intracellular ATP measurement. Half-maximum inhibitory concentrations (IC5q) were derived and integrated with genomic,
transcriptomic and proteomic datasets to identify molecular predictors of drug response.

Dato-DXd exhibited a more selective inhibition profile than sac-TMT. When the 1C5q “fingerprints” of the two ADCs were compared to a
reference dataset of 248 anticancer agents, Dato-DXd clustered with EGFR inhibitors, whereas sac-TMT showed highest similarity to
topoisomerase | inhibitors, indicating mechanistically distinct selectivity patterns. Moreover, correlation between drug sensitivity and
TROP2 gene expression was stronger for Dato-DXd than for sac-TMT.

This large-scale cell panel profiling study underscores the power of integrative bioinformatic analyses to uncover biomarkers of ADC
response, and identifies cell models suitable for investigating mechanisms of action, such as receptor internalization, payload
processing, and bystander effects.



#0355 Co-expression of FIH1 and IL-12 in oncolytic HSV-1 blocks Notch signaling and enhances anti-tumor immunity.
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Glioblastoma (GBM) is the most aggressive brain tumor in adults and remains a lethal disease with limited treatment options despite
continuing worldwide efforts to develop new therapies. GBM cells often exhibit increased Notch signaling, whose activity contributes to
tumor progression and therapy resistance. Previous clinical trials aimed to target Notch signaling using y-secretase inhibitors (GSls) but
have not been fully successful due off-target effects, dose-limiting toxicity and eventual resistance. Here, we have generated an
oncolytic herpes simplex virus (0HSV) that expresses the asparaginyl hydroxylase factor inhibiting HIF (FIH1) which efficiently targets
Notch signaling locally and specifically in GBM and other solid tumors. Using this virus, OncoD-F, we have shown successful
downregulation of Notch signaling in vitro and significant survival improvement in in vivo mouse models of GBM. Furthermore, scRNA
sequencing analysis of mouse brain tumors treated with OncoD-F have shown a reduction in tumor associated macrophages and an
enrichment in the T cell population. Based on these observations, and in order to enhance the cytotoxic activity of the recruited T cells,
we combined OncoD-F treatment with intratumoral injections of the immunoregulatory cytokine IL-12 in a subcutaneous tumor model.
Mice receiving the combination treatment had a delayed tumor growth and had a longer time to reach endpoint. Given the favorable
response of the combination treatment, we have expressed IL-12 in OncoD-F to generate OncoD-F12. The findings from this study
suggest the potential of multi-modality therapeutic strategies for GBM and other solid tumors that have oncogenic Notch activation.
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Background: TP53 and KRAS are two important genes involved in cancer development. KRAS is involved in cell growth and division,
and KRAS mutant cancers often do not respond to treatments. P53 is a transcription factor that regulates cell cycle and prevents tumor
formation. Cancer cells with TP53 mutations can evade p53-mediated tumor suppression. Combined TP53/KRAS mutations are
associated with drug resistance and worse prognosis. Rezatapopt is a small molecule reactivator of p53 Y220C protein. It binds the
mutant protein and stabilizes p53 structure in the wild-type conformation restoring its functions. TP53 Y220C is present in
approximately 1% of all solid tumors. We hypothesized that rezatapopt in combination with standard or targeted therapies enhances
treatment response in TP53 Y220C/KRAS altered tumors.

Methods: We used three TP53 Y220C cell lines that also had KRAS G12D or Q61H mutations to analyze the effects of drug
combinations. Following a high-throughput screening with 23 drugs using an ATP quantification-based cell viability assay, we selected
6 agents and confirmed the results using sulforhodamine B (SRB) assay. We used Chou-Talalay and Bliss methods to calculate 1C50
and combination index. We analyzed the effect of rezatapopt in combination with pan-RAS inhibitors on long-term viability of treated
cells by colony formation assay. In vivo antitumor activity was assessed by objective response and event-free survival (as defined by
time to tumor doubling) per PDXNET metrics.

Results: Rezatapopt was synergistic with multiple chemotherapeutic and targeted therapy agents. SRB assay showed that both
MRTX1133 (KRAS G12D inhibitor) or daraxonrasib (RMC-6236, pan-RAS inhibitor) were synergistic with rezatapopt in two TP53
Y220C and KRAS G12D cell lines. We generated a patient-derived xenograft model from a patient with colorectal cancer bearing TP53
Y220C and KRAS G12A mutations, and treated the model with rezatapopt (100 mg/kg, QD, PO), daraxonrasib (25 mg/kg, QD, PO), or
the combination. Four out of 5 rezatapopt + daraxonrasib combination-treated tumors regressed greater than 30% from baseline by day
22 while only 1 out of 5 tumors treated with either single agent regressed by day 22. Event-free survival was significantly longer for
combination-treated mice compared to mice treated with daraxonrasib alone (p=0.013) or rezatapopt alone (p=0.016).

Conclusion: Rezatapopt combined with KRAS inhibition increased antitumor activity. Further studies are needed to understand the
mechanism of synergy.



#0357 DIRAS3 mimetic peptide achieves dual MAPK and PI3K pathway suppression across KRAS hotspot mutations.
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Activating mutations in RAS occur in approximately 30% of human cancers, with hotspot alterations at codons G12, G13, and Q61
driving persistent downstream signaling through the MAPK and PI3K pathways. Although recent tricomplex RAS inhibitors have shown
promise, their efficacy varies among different RAS mutants. Accumulating evidence indicates that the biochemical and signaling
properties of G12X and Q61X mutants differ substantially, influencing their response to upstream and downstream modulation. G12X
mutants depend on receptor tyrosine kinase activity for both MAPK and PI3K pathway activation, whereas Q61X mutants can
independently activate MAPK signaling and maintain PI3K output even when RAS is inhibited. Consequently, Q61X tumors display
intrinsic resistance to current RAS-targeted therapies, underscoring the need for agents capable of simultaneously suppressing both
effector arms. DIRAS3 has emerged as a unique endogenous RAS inhibitor that disrupts RAS nanoclustering and effector
engagement, while also modulating the PISK/AKT axis in ovarian and pancreatic cancers, suggesting broader regulatory potential. To
systematically define DIRAS3’s inhibitory spectrum, we utilized RASless mouse embryonic fibroblasts (MEFs) reconstituted with
individual KRAS hotspot alleles. DIRAS3 expression markedly reduced RAS-dependent clonogenic growth, inhibited MAPK and
PI3K/AKT signaling in cells expressing oncogenic KRAS variants, with minimal effect on wild-type KRAS unless stimulated with EGF.
Functional analysis demonstrated that both N- and C-terminal domains of DIRASS are essential for membrane localization and full
inhibitory activity. Importantly, DIRAS3 disrupted KRAS nanoclustering in both G12X and Q61X mutant backgrounds, supporting its
capacity to interfere directly with the KRAS-KRAS interface. To recapitulate DIRASS3's inhibitory effects, we designed a conformationally
constrained cyclic DIRAS3 mimetic peptide based on the sequence spanning parts of a5 and the hypervariable regions critical for
DIRAS3-KRAS binding. For translational comparison, we evaluated the tricomplex RAS inhibitor RMC-7977 alongside this DIRAS3-
derived peptide. In G12X cells, both agents suppressed MAPK and PI3K outputs. However, in Q61X cells, RMC-7977 inhibited MAPK
signaling but failed to suppress PISK/AKT activity, whereas the DIRAS3 peptide effectively suppressed both pathways. Reduced PI3K
activity correlated with enhanced sensitivity to the DIRAS3 peptide, and cells harboring Q61X mutations, which are less responsive to
RMC-7977, remained equally responsive to the DIRAS3 peptide. Collectively, these results indicate that DIRAS3 provides a dual-
pathway blockade of MAPK and PI3K signaling across diverse KRAS mutations, including Q61X variants that are refractory to existing
agents, supporting its development as a broad-spectrum therapeutic for RAS-driven cancers.



#0358 EV-based delivery of chemically modified siRNA achieves MRTX1133-comparable efficacy in KRAS G12D-mutant
pancreatic cancer.
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Background: KRAS G12D-mutant pancreatic ductal adenocarcinoma (PDAC) remains largely incurable, with no clinically validated
targeted therapies. RNA interference can selectively suppress mutant KRAS, yet current delivery technologies fail to achieve sustained,
safe in vivo activity. We developed a shock wave-engineered extracellular vesicle (EV) platform (SWEET™) that enables efficient,
stable encapsulation of KRAS G12D-targeting siRNA and overcomes key limitations of lipid nanoparticles (LNPs) and small-molecule
inhibitors.

Methods: We designed and screened a 105-member panel of chemically modified siRNAs engineered for high stability and reduced
innate immune activation to identify potent and allele-specific KRAS G12D silencers. Optimized shock-wave engineering achieved
>90% encapsulation and >85% nuclease resistance. Lead candidates were evaluated across PDAC cell lines, patient-derived
organoids (PDOs), xenografts, biodistribution studies, toxicity models, and GMP-aligned scale-up workflows.

Results: Five siRNAs exhibited single-digit nanomolar potency (IC50 < 10 nM). The lead, EV-siRNA #41, produced robust KRAS G12D
knockdown and suppression of ERK/AKT signaling. In vivo, EV-siRNA #41 achieved markedly superior tumor accumulation relative to
LNPs and induced significant tumor regression. Notably, a microdose of 25 pg EV-siRNA #41 produced antitumor efficacy comparable
to or exceeding MRTX1133 at 30-60 mg/kg. PDO assays confirmed selective killing of KRAS G12D-mutant tumors with no effect on
wild-type controls. Repeated-dose GLP toxicity studies established a high NOAEL without liver enzyme elevation or weight loss. GMP-
aligned optimization increased EV yield from 1% to 7.5% with >80% loading efficiency.

Conclusions: Shock wave-engineered EV delivery overcomes the major barriers of RNA therapeutics in PDAC. EV-siRNA #41
demonstrates potent, selective, and durable antitumor activity at microdose levels and outperforms both LNPs and a leading KRAS
G12D inhibitor. These data position EV-siRNA #41 as a first-in-class, mutation-specific RNA therapeutic ready for IND-enabling
development.

Acknowledgments: This work was supported by the Korea Drug Development Fund (KDDF, Grant No. RS-2023-00282594), the
Technology Development Program of the Ministry of Science and ICT (MSS, Grant No. RS-2023-00280797), and the Ultra-Gap Startup
1000+ Project for the promotion of ultra-gap startups, funded by the Ministry of SMEs and Startups of Korea in 2025 (Grant No.
20266766).



#0359 Development of a collection of cell lines from a genetically engineered mouse model of DICER1 syndrome-associated
sarcoma for therapeutic assessment.
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Background: DICER1 syndrome, driven by loss-of-function germline variants in the DICER1 gene, predisposes children and young
adults to rare cancers in multiple organs such as the brain, thyroid, lung, kidney, and gynecologic tract. Most of these tumors are
sarcomas, which share common histologic and molecular features regardless of their anatomic origins. A second hit impairing DICER1
RNase lllb occurs in nearly all these cancers. We have recently developed two genetically engineered mouse models (GEMMs) of
DICER1 syndrome-associated sarcomas, which fully recapitulates the human counterpart genetically and histologically. Here, we aim
to develop a panel of cell lines from the GEMMs of DICER1 syndrome-associated sarcomas and utilize them for developing novel
therapeutic strategies.

Methods: Mouse DICER1 syndrome-associated sarcoma cell lines are derived from tumors growing in Hic1CreERT2:pjcer1f/f-D1693N .

(Rosa26)-SL-tdTomato (HDT) mice. Whole-exome sequencing was performed on HDT cell lines. IVADo regimen
(ifosfamide/cyclophosphamide, vincristine, actinomycin-D, doxorubicin) and CDK4/6 inhibitor were selected to treat the cells. MTT
assays were performed to assess cell viability. Metaphase chromosome analysis was used to detect chromosomal abnormalities.

Results: We validated that HDT tumors predominantly express the Dicer1/"-mutant transcript and most tumors were quadriphasic
(epithelial, undifferentiated blastema, stromal cells, and rhabdomyoblastic cells) with no to variable amounts of anaplastic sarcoma
components. From these murine HDT tumors, we have successfully derived five HDT cell lines (HDT298, HDT340, HDT366, HDT546,
and HDT1003 cell lines). Some of these cell lines have aberrant p53 expression (or p53 mutation) and Kras mutation, confirming their
resemblance to human DICER1-sarcoma. Furthermore, we tested the response of HDT cell lines to the chemotherapeutic agents of the
IVADo regimen and found that they are sensitive to vincristine, actinomycin-D, and doxorubicin. Next, we test potential therapeutic
agents on these cell lines. Considering that the KRAS-mutant lung cancer cells have been reported to be hypersensitive to CDK4/6
inhibitor, we tested palbociclib sensitivity and found that only one out of two Kras-mutant cell lines was sensitive to palbociclib.
Additionally, we identified that these HDT cell lines have an average chromosome number of 73, indicating the presence of
chromosomal instability (CIN). Supporting this, our GEMM DICER1 sarcoma cohort has nearly ubiquitous CIN. We are currently
investigating the underlying mechanism and testing whether it can be exploited for therapeutic targeting.

Relevance: Our DICER1-sarcoma GEMM and the derived tumor cell lines empower us to study the biology of DICER1 syndrome-
associated sarcoma and inform future development of therapeutic strategies.
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Transmembrane 4 L six family 1 (TM4SF1) is a protein with four transmembrane domains belonging to the transmembrane 4 L six
family members. TM4SF1 interacts with tetraspanins, integrins, and various receptor tyrosine kinases. TM4SF1 promotes cancer cell
migration and invasion and is overexpressed in many epithelial-derived malignancies, including prostate, breast, pancreatic, lung,
colon, and gastric cancers, while found at low concentrations in normal human tissues like endothelium, skin, lung, and germ cells. In
this study, we evaluated TM4SF1 as an ADC (antibody-drug conjugate) target and investigated its connection with KRAS-mutated
cancer.To evaluate the potential of TM4SF1 as an ADC target, we employed both in silico analysis and in vitro assays. In silico
analysis included data from TCGA/GTEX, single-cell RNA sequencing, and DEPMAP. In vitro assays comprised flow cytometry,
internalization assays using IncuCyte, colony formation assays after gene knockdown, and cell viability assays using an ADC which
was conjugated by ADC kit (CellMosaic, Inc., MA, USA).The key findings suggest that TM4SF1 is highly expressed in various solid
tumors, particularly in KRAS-mutated tumors, indicating it is a promising ADC target. In silico analysis results revealed that TM4SF1
expression was significantly higher in lung cancer, pancreatic cancer, colorectal cancer, and bile duct cancer tumors compared to
normal tissues; specifically, following our in-house scRNA sequencing data, expression was increased in EGFR wild-type and post-TKI
treated lung tumors, and viability decreased upon gene knockout in many types of solid tumor. In vitro analysis confirmed TM4SF1
expression levels suitable for ADC targeting in 86% to 100% of various cancer cell lines (lung, pancreatic, colorectal, liver, gastric, etc.).
Functional analysis demonstrated that TM4SF1 was internalized efficiently (comparable to or greater than the positive control CD71),
and lung cancer cell line with high expression and KRAS mutation responded more sensitively to TM4SF1-targeting ADCs compare to
low expression and without KRAS mutation or normal cell line. Our findings demonstrate that TM4SF1 is highly expressed in various
solid tumors, particularly in specific genetic subsets such as those with KRAS mutated tumors. The observed high expression levels,
efficient internalization kinetics (comparable to the positive control CD71), and robust in vitro efficacy of TM4SF1-targeting ADCs
strongly suggest that TM4SF1 is a promising therapeutic target. These results provide a strong rationale for the clinical development of
TM4SF1-targeting ADCs as a novel precision oncology treatment strategy across multiple cancer types.



#0362 Targeting RUNX transcriptional activity reduces tumor heterogeneity and aggressiveness in triple-negative breast
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Triple-negative breast cancer (TNBC) is a highly aggressive disease, characterized by early relapse and enriched with cancer stem
cells (CSCs), contributing to chemoresistance and metastasis. Our research focuses on RUNXs role in TNBC aggressiveness, cell
migration promotion and regulation of gene expression. We reported that RUNX1 influences chemoresistance in androgen-responsive
TNBC cell lines and Ferrari (2016) showed its correlation with poor prognosis in TNBC patients. Lv (2024) showed that RUNX2 is also
implicated in chemoresistance, and Halperin (2022) established that RUNX1 is upregulated in cancer-associated fibroblasts of breast
cancer patients and predicts poor disease outcomes. Our study explores how inhibiting RUNX transcriptional activity impacts TNBC cell
lines aggressiveness and drug response. Using RUNX-CBFB commercial inhibitors (Al-10-104 and Al-10-49) we observed significant
reduction in viability and migration, and increased apoptosis in MDA-MB-231 and -468 cell lines. In a forced-suspended cell model,
inhibiting RUNX transcriptional activity decreased mRNA levels of crucial genes for CSC maintenance. In MDA-MB-231 cells, RUNX
inhibition completely hindered mammosphere formation. RUNX1 mRNA and protein expression increased in doxorubicin (Doxo) and
paclitaxel (Px) treated cells. RUNX inhibition enhances drug toxicity, reducing viability and boosting apoptosis. Combined Al-10-104
and Doxo significantly reduced the number of mammospheres even more than Doxo alone, while Al-10-104 restored Px sensitivity in
Px-resistant cells. By flow cytometry we observed that RUNX inhibition significantly downregulates PD-L1 expression, suggesting an
important role in tumor immune escape. Furthermore, RUNX1 inhibition alters mitophagy-related gene expression and induces
mitochondrial fragmentation in SUM-159PT cells. Finally, by transcriptomic analysis (cDNA-seq) using long-read oxford nanopore
technology, we compare the expression profiles of adherent with forced-suspension growing MDA-MB-468 cells, treated with Al-10-
104, and gain insights into the underlying mechanisms. Analyses have identified 10 genes including metabolic, stress, drug resistance’
genes, among others, whose expression is differentially affected by RUNX transcriptional inhibition depending on the culture model.
These findings point to potentially distinct RUNX-dependent regulatory mechanisms across tumor subpopulations, which are currently
under our investigation. In summary, our results suggest that RUNXs play a critical role in generating chemoresistant TNBC cells by
influencing intracellular heterogeneity and immune surveillance cancer hallmarks.
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Pancreatic cancer is the tenth most common cancer in the United States and is projected to become the second leading cause of
cancer-related death by 2030. Most cases arise in exocrine cells and are driven by genetic mutations, such as KRAS and CDKNZ2A, as
well as modifiable risk factors, including alcohol use, chronic pancreatitis, and obesity. The aggressive nature of pancreatic ductal
adenocarcinoma (PDAC), coupled with its complex tumor microenvironment, leads to late-stage diagnoses and a five-year survival rate
of 13%. Despite advances in treatment, which include surgical resection, radiotherapy, and chemotherapeutic regimens like
gemcitabine and FOLFIRINOX, therapy-related toxicity and chemotherapy resistance remain significant barriers to improved outcomes.
One promising therapeutic approach involves exploiting vulnerabilities in the DNA damage response (DDR) pathways unique to cancer
cells. While cancer cells rely on an aberrant DDR to sustain unchecked replication, their increased mutational burden renders them
particularly susceptible to DNA-targeting therapies. However, existing DNA-targeting treatments are limited by off-target effects,
resulting in toxicity and the emergence of resistance. This underscores the need for novel, selective drugs capable of targeting DNA
processes specific to cancer cells. We report on a novel carbazole-derived compound that represents a significant advancement in
PDAC therapy. Carbazole, a nitrogen-containing heterocyclic molecule, serves as a pharmacophore in therapeutics with diverse
applications, including antitumor, antiviral, and anti-inflammatory agents. Our compound demonstrates potent inhibition of PDAC
growth and metastasis in both in vitro and in vivo models while sparing normal cells. Its mechanism of action involves selective
targeting of Scaffold/Matrix Associated Regions (S/MARs), which play critical roles in chromatin organization and gene expression
regulation. By disrupting S/MARs and their associated binding proteins, our compound downregulates essential genes involved in
replication and DNA repair, including CDK4, MCMs, GINS, and CDC6. These findings suggest that our compound offers a unique
therapeutic mechanism with high specificity and minimal toxicity. Furthermore, its potential to complement existing treatments and
advance toward Investigational New Drug (IND) approval positions it as a promising candidate for PDAC therapy.



#0364 EMT-driven alterations promote dependency on nuclear kinase VRK1 activity to synergize with immune therapy in
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Introduction: Triple-negative breast cancer (TNBC) is aggressive and often immune-cold, with ~12% 5-year survival and few targeted
options. Cancer Dependency Map analyses identify the nuclear serine/threonine kinase VRK1 as broadly essential, with strongest
dependency in EMT-high states. We propose that EMT-driven remodeling of the nuclear envelope (NE) creates a liability that heightens
reliance on VRK1 to preserve NE integrity and genome stability. Pharmacologic or genetic VRK1 inhibition destabilizes the NE,
generates micronuclei, and activates cGAS-STING/type | interferon signaling, offering a strategy to inflame refractory tumors and
improve responses to immune checkpoint blockade.

Methods: Patient-derived TNBC lines (HCC1937, HCC1806, HCC1143) were treated with TGF-B for 72 h to induce EMT. EMT markers
(E-cadherin, N-cadherin, Vimentin, SNAIL), NE proteins (LAMIN-B1, BANF1), and DNA damage (YH2AX) were quantified by
immunoblotting and immunofluorescence. Functional dependency was assessed by CRISPR/Cas9 knockout of VRK1 or VRK2 with
analyses of growth, cytoskeletal organization, and EMT dynamics. For in vivo studies, E0771 murine TNBC cells engineered to express
a dTAG-degradable VRK1 were implanted into immunocompetent C57BL/6 mice and treated with the dTAG-V1 degrader, anti-PD-1, or
both; tumor growth and immune modulation were evaluated.

Results: TGF-B induced EMT across TNBC lines, increasing Vimentin and N-cadherin and decreasing E-cadherin. EMT coincided with
cytoskeletal remodeling, NE disruption, and elevated yH2AX. VRK1 and VRK2 expression increased during EMT. VRK1 knockout in
epithelial-like TNBC cells heightened EMT marker expression and restricted growth under TGF-B, indicating a requirement for VRK1 to
preserve NE integrity under EMT stress. In murine models, VRK1 depletion reduced tumor growth versus vehicle (p<0.0001); anti-PD-1
alone also reduced growth (p<0.0001). The combination of dTAG-V1 and anti-PD-1 produced the greatest reduction versus vehicle
(p<0.0001) and outperformed either monotherapy, supporting synergy between VRK1 targeting and checkpoint blockade.

Conclusion: EMT-driven remodeling sensitizes TNBC to VRK1 inhibition, establishing VRK1 as a tractable vulnerability in
mesenchymal-like disease. VRK1 sustains NE integrity; its inhibition destabilizes the NE, activates cGAS-STING, and converts
immune-refractory TNBC toward an inflamed, therapy-responsive state. These findings support clinical exploration of VRK1 inhibition
combined with anti-PD-1 to enhance antitumor immunity in aggressive TNBC.
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#0368 CDC20 drives acquired resistance to CDK4/6 inhibitors in estrogen receptor positive breast cancer.
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Purpose: Cyclin-dependent kinase (CDK) 4/6 inhibitors, such as palbociclib, in combination with endocrine therapy are the standard of
care for patients with metastatic Estrogen Receptor-positive (ER+) breast cancer. Despite significant clinical benefit, acquired
resistance to CDK4/6 inhibitors is nearly universal, and therapeutic strategies to overcome such resistance remain limited. To identify
novel molecular mediators of resistance, we employed an unbiased integrative approach combining transcriptomic profiles with
palbociclib sensitivity data to uncover molecular drivers of CDK4/6 inhibitor resistance.

Methods: We integrated RNA sequencing data from over 45 breast cancer cell lines with half-maximal inhibitory concentration (ICso)
values for palbociclib. We performed correlation analyses and identified candidate genes whose expression was associated with
palbociclib response. Top correlated gene was validated using western blotting in parental MCF-7 cells and multiple genetically
engineered palbociclib-resistant derivatives. Functional relevance was assessed through siRNA-mediated knockdown and
overexpression experiments. In vitro cell survival assays and in vivo xenograft studies using athymic nude mice were performed to
determine the impact of CDC20 modulation on palbociclib response.

Results: CDC20 expression showed a strong positive correlation with palbociclib ICso values across multiple breast cancer cell lines,
suggesting a potential role in mediating palbociclib response. Consistently, we observed a marked upregulation of CDC20 in
palbociclib-resistant MCF-7 and T-47D derivative cells compared to their parental counterparts. Functional studies further supported
this association; silencing CDC20 expression in resistant cells significantly restored their sensitivity to palbociclib. Conversely,
overexpression of CDC20 in both MCF-7 and T-47D cells was sufficient to confer resistance to palbociclib. In vitro cell survival assays
showed significantly reduced sensitivity to palbociclib in CDC20-overexpressing cells compared to parental controls (p<0.001, two-
tailed t-test). In vivo, palbociclib treatment (100 mg/kg by oral gavage, daily) was completely ineffective in inhibiting the growth of MCF-
7-CDC20 xenografts (p>0.5 for palbociclib vs. vehicle, unpaired two-tailed t-test).

Conclusion: Together, these findings identify CDC20 as a key functional mediator of palbociclib resistance and highlight its potential as
a therapeutic target to overcome resistance to CDK4/6 inhibitors in ER-positive breast cancer.
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Intratumoral heterogeneity has been reported to be associated with treatment resistance in various cancers, including lung cancer.
Elucidating intratumoral heterogeneity is a critical issue that must be addressed to improve patient prognosis. Previous studies on
intratumoral heterogeneity have primarily focused on collecting and analyzing patient-derived cancer cells, classifying them into
subclones with distinct characteristics, and conducting comparative analyses. In contrast, few studies have focused on the early phase
of intratumoral heterogeneity. We established a patient-derived cancer cell line (KTOR83) using pleural effusion collected from a lung
cancer patient harboring a BRAF gene mutation. From KTOR83, we generated single-cell-derived clones and established five
subclones (clones A, B, C, D, and E). In drug sensitivity assays using the BRAF inhibitor dabrafenib, clones A and B exhibited
resistance, whereas clones C, D, and E were sensitive. In cell migration assays, clones D and E demonstrated high migratory capacity.
In xenograft models, clones A, B, and C showed strong tumorigenic potential, while clones D and E exhibited low tumor-forming ability.
Furthermore, flow cytometric analysis revealed that in clone C, the expression pattern of the cell surface marker EpCAM shifted from a
unimodal to a bimodal distribution before and after dabrafenib exposure. To investigate whether this bimodal expression of EpCAM
corresponds to two phenotypically distinct subclones, we plan to isolate EpCAM-high and EpCAM-low populations using flow cytometry
and compare their phenotypic characteristics. Through cloning of patient-derived cancer cells, we confirmed the presence of subclones
with distinct phenotypes. Moreover, in one of these clones, exposure to an anticancer drug induced a shift to bimodal expression of a
cell surface marker, capturing an early event of intratumoral heterogeneity in which a single cell differentiates into phenotypically
distinct populations. This study presents a novel approach to capturing the early phase of intratumoral heterogeneity and provides new
insights into the mechanisms underlying tumor progression.



#0370 Low physiological pH drives P300 mediated acetylation of PARP1 and promotes PARP inhibitor resistance.
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Resistance to PARP inhibitors (PARPI) is a major clinical obstacle in epithelial ovarian carcinoma (EOC). Intrinsic and acquired PARPi
resistance ultimately limit therapeutic efficacy and contribute to patient mortality. Despite multiple reported mechanisms of PARPI
resistance, few studies have defined the contribution of the tumor microenvironment (TME) in modulating PARPi response. Here, we
demonstrate that the acidic TME, commonly observed in EOC, drives a novel mechanism of PARPI resistance. In multiple in vitro and
in vivo models, a physiologically low pH of 6.5 is sufficient to enhance DNA damage repair, reduce PARPi-mediated PARP trapping,
and attenuate PARPi-mediated anti-tumor efficacy. Through three independent, epigenetically focused CRISPR/Cas9 screens
conducted under low pH conditions, we identified p300 as a druggable target for overcoming pH-induced PARPI resistance.
Mechanistically, in an unbiased functional proteomic evaluation, we identified an ERK1/2-p300-PARP1 signaling axis activated under
low pH, which alleviates PARPi-induced PARP1 trapping and associated DNA damage by directly acetylating PARP1. In primary
human tumors, elevated PARP1 acetylation significantly correlates with poorer overall survival and PARPI resistance. In multiple in vivo
patient-derived and syngeneic EOC models, novel p300 bromodomain inhibitors, TT125-802 and IACS-16559, synergize with PARP
inhibitors (olaparib or saruparib) to inhibit the growth of therapy-resistant tumors. Together, our findings establish p300 as a promising
therapeutic target for overcoming acidosis-driven PARPI resistance.
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Background: PTEN-deficient prostate tumors have poor prognosis and limited response to AR-targeted therapies. PIBK/AKT activation
compensates for AR inhibition, reducing the efficacy of androgen deprivation therapy (ADT) and agents such as abiraterone (Abi).
Capivasertib (Capiva, AZD5363), a potent pan-AKT inhibitor, is the first to demonstrate clinical benefit when combined with Abi and
ADT in PTEN-deficient metastatic hormone-sensitive prostate cancer (HSPC), as shown in the Phase 3 CAPItello-281 trial.

Objective: To investigate biological responses and therapeutic outcomes of AKT inhibition with capivasertib plus AR-targeted therapy in
HSPC using an integrative approach with a clinically relevant PTEN-deficient mouse model, enabling simultaneous assessment of
cancer cell signaling and the tumor microenvironment.

Methods: Gene expression profiling, quantitative immunohistochemistry, and flow cytometry were combined with computational
analysis to characterize molecular responses to ADT (A, n=13), ADT plus abiraterone (AA, n=14), and ADT plus Abi with Capiva (AAC,
n=15) in an aged PTEN-deficient mouse model of locally invasive prostate adenocarcinoma. Treatment response was classified by
tumor burden (TB) relative to the population median: 220%, high TB; <20% and >-20%, moderate TB; <-20%, low TB—serving as
surrogates for progressive disease, stable disease, and partial response. Progressive disease was considered unfavorable; stable
disease and partial response were favorable.

Results: Favorable outcomes occurred in 8/13 (61.5%), 7/14 (50%), and 12/15 (80%) of A, AA, and AAC groups. Approximately 70
markers related to signal transduction, AR signaling, DNA damage, epigenetic regulation, proliferation/apoptosis, angiogenesis, and
immune composition were analyzed. Unfavorable AA outcomes correlated with high AKT signaling, PMN accumulation, and
vascularization. AAC favorable responders showed sustained AKT inhibition, increased DNA damage, and reduced PMN infiltration;
poor responders exhibited persistent AR signaling.

Conclusion: Capiva improved response to ADT and Abi in PTEN-deficient prostate cancer. Favorable outcomes were associated with
sustained AKT inhibition, reduced pro-tumor immune infiltration, and decreased vascularization. These findings underscore the
importance of targeting PISK/AKT to overcome AR therapy resistance and highlight the value of integrative approaches for biomarker
discovery and optimizing therapeutic outcomes.
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Introduction: The von Hippel-Lindau (VHL) tumor suppressor gene is inactivated in all VHL disease-associated tumors and in more than
90% of sporadic renal cell carcinomas and central nervous system hemangioblastomas. VHL-depleted cells constitutively express high
levels of the oncogenic transcription factors Hypoxia-Inducible Factors (HIF1a and HIF2a). HIF2a belongs to the family of bHLH-PAS
proteins, it is a sensor of hypoxia and forms nuclear obligatory heterodimers with several adaptor bHLH-PAS protein. HIF-ARNT
heterodimers bind HRE sequences in the promoters of hypoxia inducible genes. Belzutifan, a first in class oral medication, disrupt the
interaction of HIF2a with ARNT (HIF1b) and suppresses HIF2a target genes expression that drive VHL tumor growth. De novo and
acquired resistance to this medication has been detected.

Experimental procedures: Here we show that the nuclear levels of the bHLH-PAS protein ARNT2 contribute to the sensitivity or
resistance of RCC to belzutifan. Knock down or knock out of ARNT2 in human cancer cell lines renders the cells resistant to belzutifan,
while overexpression of exogenous ARNT2 increases the sensitivity of the cells to the anti-proliferative effect of belzutifan in vitro.
Belzutifan disrupts preferentially the ARNT-HIF2a but not the ARNT2-HIF2a heterodimers and its effect depends on levels of ARNT-
HIF2a. The global gene expression from bulk RNA sequencing in ARNT2 knock out cells clustered with HIF2a overexpression cells in
PCA plot analysis and significantly induced detoxification signaling that functionally involved in AhR (Aryl hydrocarbon Receptor)
sensor protein. Treatment of cells with belzutifan or an AhR ligand re-arranges these programs based on the nuclear levels of sensor
and adaptor molecules. We show that belzutifan and/or AhR agonist, FICZ treatment increased AhR-Luc activity and CYP1A1
expression, which is a target gene of AhR, and affected to the sensitivity to belzutifan.

Summary: Our data suggest that strategies to increase ARNT2 cellular levels may help in combating de novo or acquired resistance to
belzutifan.
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Glioblastoma multiforme (GBM) is the most aggressive primary brain tumor and remains difficult to treat. Temozolomide (TMZ) is a
cornerstone chemotherapeutic agent for GBM; however, the early development of TMZ resistance significantly limits its therapeutic
benefit. ATP-binding cassette transporters such as ABCB1 reduce intracellular drug levels through active efflux. We hypothesized that
ABCB1 mediates resistance to TMZ through metabolic rewiring. We investigated whether enhanced mitochondrial bioenergetics fuels
ABCB1 function and promotes TMZ resistance. To test this, we generated LN-229 cells stably overexpressing ABCB1 and examined
metabolic and bioenergetic changes using gas chromatography—mass spectrometry based metabolomics. We also conducted ATP and
lactate assays, mitochondrial mass measurements, ROS profiling, and apoptosis analyses. ABCB1 overexpression caused marked
metabolic shifts, including increased tricarboxylic acid (TCA) cycle intermediates, glycolytic activity, higher ATP levels, and increased
mitochondrial mass. These findings indicate that metabolic alterations potentially fueled ABCB1drug efflux, as evidenced by reduced
doxorubicin retention. We next inhibited mitochondrial complex | with metformin, which decreased ATP production, impaired efflux
activity, and restored TMZ sensitivity. Combined metformin and TMZ treatment induced increased apoptotis, demonstrated by caspase-
3 activation, PARP cleavage, and increased Annexin V-positive cells. Our findings identify mitochondrial metabolism as a key driver of
ABCB1-mediated chemoresistance in GBM and suggest that targeting bioenergetic pathways may be an effective strategy to overcome
TMZ resistance.
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Werner helicase inhibitors (WRN:i) are in clinical development for microsatellite-unstable (MSI) tumours with defective DNA mismatch
repair. A key genetic feature underlying this vulnerability is the expansion of TA dinucleotide repeats, which renders cells selectively
reliant on WRN function. Despite this clear synthetic lethality, routes of tumour cell evolution under the selective pressure of WRN
genetic loss or inhibition remain entirely unknown. Here, we investigate how cancer cell evolution shapes response to WRN inhibition
and informs resistance mechanisms. Genome-wide CRISPR screens combined with complete WRN knockout revealed no bypass
pathways, underscoring WRN'’s essential and non-redundant function in MSI cells. Pharmacogenomic profiling identified modulators of
WRNi sensitivity, including the MRN complex, ATM, and SMARCALT1, but none rescued viability, confirming the robustness of the
WRN-MSI synthetic-lethal interaction. WRN-MSI synthetic lethality remains robust across diverse models, including patient-derived
organoids and immunotherapy-refractory tumours. Using semi-saturation mutagenesis, prolonged drug exposure across cell lines from
diverse tissue lineages, and in vivo validation, we identified a spectrum of recurrent on-target WRN mutations driving acquired
resistance to multiple WRNi. This was supported by in vivo evidence of acquired WRN mutations in both cell line-derived and patient-
derived xenografts treated with HRO761, providing direct preclinical validation of this resistance mechanism. TA repeats, inferred by
short-read sequencing and measured by long-read sequencing, remained stable under WRNi treatment and were unlinked to
resistance. Resistant clones showed no evidence of MMR restoration or other bypass mechanisms. Some WRN mutations conferred
broad cross-resistance, whereas others preserved sensitivity to alternative WRNi; for example, I852F retained sensitivity to VVD-
133214 but not to HRO761, whereas F730L conferred pan-resistance to both yet remained vulnerable to GSK4418959. All three
compounds are clinically advanced WRN inhibitors currently progressing through Phase | trials. Some differential sensitivity and
resistance patterns were also validated in patient-derived organoids that acquired secondary resistance to HRO761 in vitro. Finally,
resistant clones remained vulnerable to rational strategies: combining WRNi with irinotecan suppressed resistant outgrowth, while ATR
inhibitors and orthogonal WRNi offer additional routes to extend response. These findings establish on-target WRN mutation as the
dominant mechanism of resistance to WRN inhibitors and define a framework for resistance-informed clinical trial design. They also
outline actionable strategies to detect and overcome resistance, including ctDNA-based molecular monitoring and rational combination
therapies to extend clinical benefit.
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Chromosome 8 (chr8) gain, particularly the gain of its long arm 8q, represents one of the most frequent chromosomal abnormalities
across multiple human cancers. In Ewing sarcoma, approximately 50% of cases exhibit chr8 gain while in prostate cancer, high level
amplification of 8q occurs in about 24% of primary cases with much higher frequencies in metastatic cases. Across both diseases, the
cohesin subunit gene RAD21, located on 8g24.11 region, has emerged as a key driver that facilitates chr8 gain by alleviating replication
stress associated with oncogene activation. RAD21 is a highly conserved protein essential for establishing sister chromatid cohesin,
chromatin looping, DNA replication, transcriptional regulation, and DNA damage repair. Our recent study demonstrated that elevated
RAD21 expression correlates with increased cancer-specific mortality in prostate cancer, underscoring its potential role in tumor
progression. However, how RAD21 mitigates replication-stress-associated DNA damage and modulates therapeutic response remains
poorly understood. To address this gap, we investigated RAD21’s role in the DNA damage response (DDR) and treatment resistance
using Ewing sarcoma and prostate cancer cell models. Using TurbolD-based protein proximity labeling and mass spectrometry, we
have demonstrated that RAD21 interacts with several key DNA damage initiating factors upon oncogenic induction including PARP1
and MRE11, suggesting that RAD21 engages with DNA repair initiating and homologous recombination (HR)-associated machinery.
Given the clinical use of DNA damage-inducing PARP inhibitors (PARPiI) for targeting HR-deficient cancers, we evaluated FDA-
approved PARPI in isogenic Ewing sarcoma and prostate cancer cell models engineered to express distinct levels of RAD21. Our data
showed that RAD21 overexpression markedly altered the cellular response to PARP inhibition in both models and this effect appears to
be independent from cell-cycle regulation, consistent with a potential role for RAD21 enhancing HR-mediated DNA repair. In summary,
our findings reveal an often overlooked function of RAD21 in altering DNA repair and influencing the response to therapeutic drugs
targeting DNA repair pathways. Dysregulation of cohesin could contribute to therapeutic resistance and a potential biomarker for
stratifying patients for DDR-targeted treatments.
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Background: Hepatocellular Carcinoma (HCC) is the most predominant type of liver cancer and are often diagnosed at advanced stage
resulting in high rates of mortality. Sorafenib is a first-line medication which increases survival by an average of 10.7 months in patients
with advanced patients. However, numerous studies have shown that after six months, patients develop resistance to sorafenib
treatment. Therefore, understanding the molecular mechanisms of sorafenib resistance (SR) and determining the most promising
therapeutic target for the treatment of HCC is of vital importance. Among the various pathways that lead to the development of SR are
disruptions in the lipid homeostasis of HCC. PGRMC1, a protein that regulates lipid metabolism and heme stacking, has been recently
identified as an onco-target in a number of malignancies. Thus, we have investigated PGRMC1's role in SR in HCC.

Methods: We established SR-HCC cell lines (Hep3B, HepG2, and Huh7) through a gradual rise in sorafenib dosage. PGRMC1
expression levels in THLE3 (normal liver cell line), parental HCC, and SR-HCC cell lines was assessed. Genetically modified HCC cell
lines with PGRMC1 overexpression or silencing were evaluated for SR using cell viability, apoptosis, colony formation, migration, and
invasion assays. To investigate the mechanism of PGRMC1-related SR, we conducted RTPCR using lipoprotein signaling and
cholesterol synthesis pathway focused microarray. RT2PCR, immunoblot, and immunofluorescence were utilized to validate the role of
PGRMC1 in lipid metabolism associated with SR.

Results: PGRMC1 expression was higher in SR-HCC cell lines in comparison to HCC cells and normal liver cells. Furthermore,
overexpression of PGRMC1 increased SR, but the silencing of PGRMC1 in HCC and SR-HCC led to the opposite effect. It is
interesting to note that our studies revealed that SR-HCC and ovPGRMC1-GFP-Hep3B cells exhibited higher levels of membrane
cholesterol and lipid peroxidation in comparison to parental HCC cells. Moreover, our findings indicate that PGRMC1alters lipid
metabolism in HCC by upregulating APOC3, HMGCS2, NR0OB2, STARD3, and SREBF2, and downregulating APOD. In addition, our
data also demonstrates that inhibition of PGRMC1 effectively enhanced the anticancer effect of sorafenib by altering lipid metabolism in
HCC.

Conclusions: We conclude that PGRMCH1 is a feasible target for increasing sorafenib sensitivity through reprogramming lipid
metabolism.
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Background: Constitutive activation of ATF4 drives metabolic rewiring in cancer, enhancing tumorigenesis and therapy resistance. A
key consequence is upregulation of the cystine/glutamate antiporter SLC7A11, leading to increased cystine import and excessive
intracellular cysteine. Cyclin-dependent kinase 7 (CDK?) inhibitors, such as YKL-5-124, are emerging anticancer agents that target
proteins essential for cell proliferation. These inhibitors can be subdivided into covalent and noncovalent classes. Covalent drugs, such
as YKL-5-124, act via electrophilic warheads that irreversibly react with nucleophilic amino acids, whereas noncovalent drugs, such as
SY-5609, inhibit through intramolecular interactions at the protein’s active site. We hypothesized that excess intracellular nucleophiles,
particularly cysteine, can sequester electrophilic drugs, reducing target engagement, and promoting resistance.

Methods: We quantified the efficacy of CDK?7 inhibitors in pancreatic ductal adenocarcinoma (PDAC) cell lines upon treatment
conditions that alter cysteine availability. Cell growth was quantified using Sulforhodamine B (SRB) assay following drug exposure. For
studies of drug-thiol reactivity, both CDK7 inhibitors were preincubated with freshly prepared cysteine (10:1 ratio, thiol:drug) in
degassed PBS on ice for 1 hour, then applied to cells. For LC-MS analysis, polar metabolites were extracted from cells with 80%
methanol normalized to total cell volume. Drug metabolites were measured by untargeted LC-MS using a Q-Exactive HF-X Orbitrap.
Results: Pancreatic ductal adenocarcinoma (PDAC) cell lines with high SLC7A11 expression were resistant to the covalent CDK7
inhibitor YKL-5-124 compared to their low-SLC7A11 counterparts. Pharmacological inhibition of SLC7A11 with erastin sensitized high-
SLC7A11 cells to YKL-5-124, whereas cotreatment of low-SLC7A11 cells with N-acetylcysteine, a cysteine prodrug, induced
resistance. Sensitivity to SY-5609, a noncovalent CDK?7 inhibitor, was unaffected by cysteine availability. These results suggested that
cysteine may be directly acting upon covalent CDK7 inhibitors to prevent their efficacy. Indeed, pre-incubation with cysteine drastically
decreased the efficacy of YKL-5-124, while SY-5609 was unaffected. LC-MS analysis detected YKL-cysteine conjugates in vitro and in
cells grown under high-cystine conditions, supporting direct nucleophile-drug adduct formation.

Conclusion: Elevated intracellular cysteine can chemically sequester electrophilic drugs and drive resistance. Ongoing studies aim to
determine if cysteine accumulation alone suffices to confer resistance to covalent CDK?7 inhibition. These results highlight cysteine
metabolism as a therapeutically actionable vulnerability, potentially guiding drug selection and combination regimens for patients
receiving covalent inhibitors.
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Background: Resistance to platinum-taxane combination therapy is a major clinical barrier in ovarian cancer (OC), yet the molecular
determinants of dual resistance remain poorly defined. Single-agent cisplatin- or paclitaxel-resistant models are well characterized, but
whether dual resistance represents an additive or fundamentally distinct state is unknown.

Methods: We performed paired RNA-seq and ATAC-seq on A2780 parental cells and isogenic cisplatin-resistant (CpR), paclitaxel-
resistant (TxR), and dual-resistant (TxCpR) derivatives. Differential expression, chromatin accessibility, motif enrichment, and
enhancer-promoter integration analyses were used to identify transcriptional and epigenomic features unique to each resistance state.
Results: CpR and TxR cells exhibited expected drug-specific adaptations, including upregulation of DNA repair genes (e.g., MLH1,
LIG4) or cytoskeletal regulators and drug-efflux transporters (e.g., ABCB1, ALDH1A1). In contrast, TxCpR cells formed a distinct
transcriptional and chromatin state, characterized by a hybrid epithelial-mesenchymal program, activation of developmental pathways,
and selective retention of advantageous single-agent resistance traits. ATAC-seq revealed extensive remodeling of distal regulatory
elements in TxCpR cells, with enrichment of MAFF, NFATC4, YY1, and ZNF549 motifs, implicating stress-response and chromatin-
architectural regulators. Integrative analysis identified TxCpR-specific enhancers, including a CTCF-associated regulatory element near
AIM2, suggesting emergent 3D chromatin restructuring that stabilizes dual-resistance transcriptional programs.

Conclusions: Dual resistance to cisplatin and paclitaxel is not a composite of single-agent responses but a reprogrammed regulatory
state driven by enhancer remodeling and coordinated transcription factor networks. This dataset provides a unique paired RNA-
seg/ATAC-seq resource and identifies candidate enhancer and architectural dependencies that may be therapeutically targetable in
multidrug-resistant OC.
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Hepatocellular carcinoma (HCC) has been a major public health concern worldwide for decades because of its high mortality rates and
poor prognosis, which are attributable to frequent tumor relapse and limited treatment strategies. Lenvatinib is one of the tyrosine
kinase inhibitors approved for first-line treatment of advanced HCC, but its efficacy remains modest. Growing evidence suggests that
the unsatisfactory survival benefits of lenvatinib could be attributed to the acquired drug resistance developed in HCC patients. In this
study, we aim to explore the intrinsic metabolic vulnerability which could be exploited to enhance the treatment efficacy of lenvatinib in
HCC. Metabolomic profiling of lenvatinib-resistant HCC mouse models revealed significant alterations in the butanoate metabolism
pathway, with B-hydroxybutyrate (BHB) identified as the most deregulated metabolite. Functional assays demonstrated that BHB
treatment inhibited HCC cell proliferation and synergistically enhanced lenvatinib-induced apoptosis. Consistent with in vitro findings,
BHB administration in HCC patient-derived xenograft models produced synergistic tumor-suppressive effects with lenvatinib.
Combination treatment of lenvatinib and ketogenic diet which induces BHB level could drastically attenuate tumor development in mice
bearing tumors. This study presents a potentially translatable combination treatment strategy to potentiate the therapeutic efficacy of
lenvatinib in advanced HCC.
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Temozolomide (TMZ) continues to serve as the frontline chemotherapy for glioblastoma (GBM), yet its long-term efficacy remains
critically compromised due to the emergence of treatment resistance. While the DNA repair enzyme O6-methylguanine-DNA
methyltransferase (MGMT) is the well-known contributor to TMZ resistance, clinical observations have shown that even tumors with
minimal or silenced MGMT expression eventually acquire resistance, indicating additional, MGMT-independent pathways are involved.
To investigate these alternative resistance mechanisms, we established two distinct glioblastoma models: TMZ-resistant (TR) cells
characterized by high MGMT expression, and O6-Benzylguanine and TMZ-resistant (OTR) cells exhibiting low MGMT levels relative to
parental controls. Our extensive analyses reveal a key function of the mitochondrial protease LonP1 in promoting TMZ resistance
through metabolic adaptation. Both TR and OTR cell lines demonstrated significantly upregulated LonP1 expressions compared to
parent glioblastoma cells, implicating elevated LonP1 as a central mediator in resistance development.Functional studies underscore
that increased LonP1 expression contributes to a metabolic shift within resistant glioblastoma cells, transitioning from glycolytic
metabolism towards enhanced oxidative phosphorylation (OXPHOS). This metabolic reprogramming equips resistant cells with
improved capacity to sustain energetic and biosynthetic demands under TMZ-induced therapeutic stress. To validate LonP1’s causal
role in resistance, we genetically overexpressed LonP1 in established glioma and patient-derived glioblastoma cell lines, resulting in
robust acquisition of TMZ resistance. Conversely, downregulating LonP1 via targeted knockdown or pharmacologic inhibition restored
sensitivity to TMZ, reducing cell viability and disrupting mitochondrial integrity. It is noteworthy that while our data firmly establish the
necessity of LonP1 in maintaining TMZ resistance, the sufficiency of LonP1 overexpression to initiate resistance de novo in naive tumor
cells remains untested, as LonP1 knockout models were not leveraged for resistance induction.Collectively, our findings identify
mitochondrial LonP1 protease as a promising target to overcome TMZ resistance in glioblastoma therapy. Inhibition of LonP1 activity
could potentially reverse metabolic adaptations, thereby resensitizing resistant tumor cells to TMZ and improving

treatment efficacy. This study provides a strong rationale for developing LonP1-targeted therapeutics as adjunctive agents in standard
TMZ chemotherapy regimens, with the hope of delaying or reversing chemoresistance to improve clinical outcomes for glioblastoma
patients.
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Despite the encouraging results of BRAF-targeted therapies (BRAF-TT) in BRAF-mutant lung adenocarcinoma (LUAD), most tumor
responses are only partial and limited in time, and ultimately all patients develop resistance to treatment. The limited number of
pertinent preclinical models of BRAF-mutant LUAD has hindered the identification of molecular determinants of BRAF-TT response. In
this context, treatment resistance may emerge from a subpopulation of drug-tolerant persister cells (DTP) that survive to treatment
through early, non-genetic tumor cell adaptation, and might constitute the source of incomplete tumor responses and disease
recurrence.

Here, we assessed the prevalence and dynamics of cell states associated with DTP in patient-derived LUAD models and established
LUAD cell lines representing each of the three BRAF mutation classes.

Upon treatment with BRAF-TT (either with combined BRAF/MEK inhibitors or EGFR/MEK inhibitors), DTP exhibit different
transcriptomic cell states, compared to treatment-naive (TN) populations, in VB0OE, G469A and G466V-mutant cell lines and in a
patient-derived organoid (PDO), generated from a G469A-mutant LUAD resected specimen. A small fraction of cycling DTP was
observed in V60OE and G469A cell lines. In both established cell lines and PDO, DTP systematically display features of phenotypic
plasticity depicted by the enrichment of gene signatures related to epithelial-to-mesenchymal transition (EMT) and cell adhesion.
Moreover, gene signatures associated with a dedifferentiation phenotype (i.e., alveolar and embryonic diapause) were increased in
G469A treatment-residual organoids and cell lines but unchanged V600E-mutant cells.

In V600E-mutant cells and G469A-mutant PDO we identified a transition-like cluster, including subpopulations of DTP and TN cells,
characterised by enriched EMT and cell migration signatures, down-regulation of G2/M checkpoint and intermediate “drug-tolerant_up”
scores, suggesting that these constitute early events of BRAF-TT adaptation. Of note, in a BRAF-TT resistant patient-derived xenograft
(PDX), scRNAseq revealed the presence of six different transcriptomic cell states, including a DTP-like cluster: increased “drug-
tolerant_up” and embryonic diapause scores, and deregulation of G2/M checkpoint, denoting the dynamic nature of the DTP-like
phenotype under treatment.

Trajectory and gene regulatory network bionformatic analyses are ongoing, together with functional experiments, to determine the role
of phenotypic plasticity in treatment-persistent residual disease in BRAF-mutant LUAD.

Our results show evidence on how BRAF-mutant LUAD DTP remodel their molecular portraits at the single-cell level, and provide
insights into the pertinence of these models to study treatment-residual disease in BRAF-mutant LUAD.
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Sequential changes in transcriptional cell state are essential for normal development and are coopted in cancer. Controlling these
changes for therapeutic benefit has been limited due to a lack of tools that reflect different states in live cells. Here, we describe a new
reporter method termed “TRECS” that integrates epigenomic and transcriptomic measurements to define endogenous genomic
elements that label individual cells in different cell states. We use TRECS in the neural crest-derived, high-risk pediatric solid tumor
neuroblastoma, where we demonstrate broad presence of cells with distinct transcriptomes, associated with functional
chemoresistance and sensitivity. Experiments using neural crest stem cells and TRECS mouse knock-in model identified that TRECS-
labelled cells reflect early developmental stages in the neural crest. These cells display real-time plasticity of transcriptional state and
phenotype, in a manner unlinked to cell cycle control. Investigation of nominated loci demonstrates state-specific enrichment of
elements marked by H3K27ac, H3K4me1 and open chromatin by ATAC-seq, which flexibly change as cells transition between these
phenotypically divergent states. To investigate whether the primary nominated locus is a driver or reporter of cell state, we integrate
micro-C, transcriptomics, truncation experiments and functional CRISPRI to identify that this region functions as a pure endogenous
reporter of cell state. This, therefore, provides a mechanism to identify new, state-controlling transcription factors. Motif analysis
demonstrated enrichment of AP1 transcription factor motifs in the chemoresistant state, and knockout of these AP1 transcription factors
results in rewiring of cell state and enhanced chemosensitivity without effects on cell growth. To capitalize on the endogenous flexibility
in this system and identify mechanisms to enforce cell state changes independent of cell growth and death, we performed high-content
image-based small molecule screening to identify targets suitable to enhance chemosensitivity. These experiments identified
EP300/CBP, master histone acetyltransferases, as crucial controllers of a primitive, chemoresistant cell state. Transient
acetyltransferase and bromodomain-based inhibition of EP300/CBP results in transcriptional and epigenetic reprogramming in vitro and
in vivo, leading to enhanced chemosensitivity and prolonged survival in murine models. These results demonstrate an unbiased
method to identify non-coding genomic loci enriched in specific cell states, which can be harnessed to identify master transcription
factors driving these cell states and similarly, mechanisms to enforce changes in cell state.
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Hepatocellular carcinoma (HCC) is a leading cause of cancer-related death worldwide, with limited treatment options and poor
outcomes. Multikinase inhibitors remain the first-line therapy for advanced HCC. However, therapeutic resistance remains a significant
challenge in HCC, and the molecular mechanisms underlying metabolic adaptation to drug resistance remain poorly understood. Here,
we identify Y-box binding protein 1 (YBX1) as a key regulator of cholesterol metabolism that promotes tumor growth and drug
resistance in HCC. Multi-omics and mechanistic analyses reveal that YBX1 transcriptionally activates Sterol Regulatory Element-
Binding Protein 2 (SREBP2), a critical master regulator of cholesterol metabolism, and suppresses the cholesterol efflux transporter
ABCAT1, resulting in increased expression of cholesterol biosynthetic enzymes and intracellular cholesterol accumulation. Additionally,
Cholesterol modulates TGFp signaling and is implicated in drug resistance. This metabolic rewiring stabilizes membrane receptor
tyrosine kinases (RTKs) and sustains downstream PI3K/Akt/mTORC1 and EMT signaling pathways, thereby fostering the development
of drug resistance. Genetic silence or pharmacological inhibition of YBX1 or SREBP2 with SU056/Betulin restores sorafenib sensitivity
and reduces tumor growth. Clinically, higher levels of YBX1 and SREBP2 expression are associated with poor therapeutic response
and decreased overall survival in patients with HCC. These findings uncover a YBX1/SREBP2/Cholesterol metabolic axis that mediates
adaptive resistance, offering a new therapeutic target to overcome drug resistance in HCC.

Keywords: Hepatocellular carcinoma, Drug resistance, YBX1, SREBP2, Cholesterol metabolism, Akt/mTOR signaling.
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Colorectal cancer (CRC) exhibits extensive molecular heterogeneity driven by oncogenic alterations such as KRAS, NRAS, and BRAF
mutations. Despite the promise of targeted therapies, clinical responses are variable and often limited by resistance, underscoring the
need for improved molecular stratification and rational combination strategies. We conducted large-scale in vivo drug screening using
140 patient-derived xenograft (PDX) models representing key CRC molecular subtypes: KRAS G12C (n=40), RAS/RAF wild-type
(n=40), and BRAF V600E (n=60). Models were treated with standard-of-care agents, including anti-EGFR, BRAF/EGFR, and KRAS
G12C/EGFR inhibitors. Tumor responses were assessed alongside molecular profiling via whole-exome sequencing, RNA sequencing,
and Reverse Phase Protein Array. Integrated multi-omics analyses identified biomarkers of response and resistance mechanisms.
Resistant tumors frequently exhibited MAPK reactivation and RTK/PI3K-AKT pathway activation. BRAF V600E models showed
heterogeneous responses to BRAF/EGFR inhibition (40% disease control), which improved with co-targeting of PI3K or downstream
MAPK components. RAS/RAF wild-type models responded to anti-EGFR therapy (100% in treatment-naive; 40% in pretreated), with
resistance driven by RTK signaling mitigated via MAPK inhibition. KRAS G12C models demonstrated modest responses to
KRAS/EGFR inhibitors (70% disease control), enhanced by SOS1, SHP2, or AKT inhibition. Additional genotype-specific
vulnerabilities, including WEE1 and EZH2 sensitivity in KRAS G12C tumors, support rational combination strategies. This
comprehensive PDX-based screen delineates actionable, genotype-specific vulnerabilities in CRC and provides a preclinical framework
for precision combination therapies to guide future clinical trials.



#0388 DYRK1A-mediated quiescence establishes a therapeutically-resistant reservoir for glioblastoma recurrence.
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Glioblastoma (GBM) is the most common and aggressive primary brain cancer in adults, owed to its extensive intratumoral
heterogeneity and rapid disease progression. It is hypothesized that standard-of-care radio- and chemotherapy (temozolomide)
treatments act as evolutionary pressures to select a minority subpopulation of temporally stable cells, which seed aggressive,
therapeutically resistant recurrent tumors. This study aims to identify and target the therapeutic vulnerabilities of treatment-resistant
GBM cells at diagnosis to proactively address disease progression.

We developed and applied a deep learning model to analyze whole patient-matched primary and recurrent GBM specimens to
nominate temporally stable cell populations by conserved morphology, successfully identifying these cells in 31 of 40 analyzed cases.
Morphologic feature analysis of nominated populations revealed irregular nuclear shape metrics consistent with mesenchymal
histology, including reduced nucleus circularity (-8.6%; p<0.0001; n=18), increased nuclear axis length (+8.2%; p<0.01; n=18) , and
increased cell area (+13.0%; p<0.05; n=18). Features of stable cells further correlated with a 38.6% reduction in overall survival in an
external glioma cohort (p<0.05; n=51). To define molecular mechanisms underpinning stability, we performed mass spectrometry-
based proteomic profiling of matched clinical specimens, which revealed the enrichment of DYRK1A-mediated cell quiescence
programs via the DREAM complex as a potential mechanism for chemotherapy evasion (p<0.01; n=36). Consistent with a quiescence-
driven resistance mechanism, Ki67 immunohistochemistry staining demonstrated a 47.5% reduction in the proliferative index of stable
subpopulations in the primary tumor compared to the tumor bulk (p<0.05; n=9). To model these observations in vitro, we cultured
CRISPR-Cas9 DYRK1A overexpressing GBM cells in an ex vivo mouse brain slice model and evaluated the effects of temozolomide
administration. DYRK1A overexpression was found to ablate chemotherapy-induced GBM cell death in patient-derived cultures,
compared to wildtype controls (p<0.05), confirming a functional role for DYRK1A in establishing therapeutic resistance in vitro.
Pre-clinical studies of DYRK1A/DREAM complex inhibition have been shown to reverse tumour cell quiescence and sensitize resistant
cells to chemotherapy in extra-CNS cancers. These findings extend this concept to GBM and support strategies to target drivers of
therapeutic resistance at diagnosis. Current therapeutic approaches in GBM are limited to reducing disease burden; this study informs
interventions to proactively anticipate and interrupt disease progression.



#0389 GSDMB drives cGAS-STING-mediated immune evasion in HER2-amplified colorectal cancer.
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Background: HER2-amplified metastatic colorectal cancer (CRC) represents an aggressive disease subtype with poor prognosis and
limited response to standard therapies. The molecular mechanisms underlying its malignant behavior and immune evasion, particularly
the contribution of specific genes and signaling pathways involved in tumor progression and immune regulation, remain insufficiently
defined. This study investigated the biological mechanisms driving tumor progression and immune escape in HER2-amplified CRC.
Methods: We analyzed GSDMB and HER2 expression, copy number variations (CNVs), and patient survival in The Cancer Genome
Atlas (TCGA) cohort, and compared expression across clinical stages, BRAF mutation status, and microsatellite status. Mechanistic
studies, including RT-gPCR, western blotting, flow cytometry, and immunofluorescence, were conducted to evaluate the effects of
GSDMB overexpression on mitochondrial integrity, activation of the cGAS-STING pathway, and immune-related molecule expression.
Transcriptome analyses were conducted to identify pathways enriched in GSDMB-high tumors.

Results: GSDMB was the most significantly co-enriched gene in HER2-high CRC (FDR<0.001). Although overall GSDMB expression
was not associated with survival (p=0.55), high expression predicted poorer survival in stage 1V patients (p=0.005). GSDMB and HER2
are adjacent on the chromosome, and HER2 ampilification was consistently accompanied by GSDMB co-amplification; all patients with
GSDMB CNV gains (6.4%) or losses (0.3%) showed corresponding HER2 CNV changes. GSDMB expression was significantly
elevated in BRAF-mutant (p<0.001) and MSI-H (p<0.001) tumors. Transcriptomic analyses revealed that GSDMB overexpression was
associated with enrichment of HERZ2 signaling and IFNa Response pathways (FDR<0.001). Experimental validation demonstrated that
GSDMB overexpression induced mitochondrial membrane pores, resulting in chronic, low-level leakage of mitochondrial double-
stranded DNA into the cytoplasm, which activated the cGAS-STING pathway and induced chronic type | interferon responses. This, in
turn, upregulated immune checkpoint molecules, impaired antigen presentation, and promoted T cell exhaustion/tolerance.
Conclusion: GSDMB is a recurrently co-amplified gene in HER2-amplified CRC and remodels the tumor immune microenvironment via
mitochondrial dysfunction and chronic cGAS-STING/type | interferon signaling, driving immune evasion. Although GSDMB alone is not
prognostically significant across all stages, it elevated expression predicts poor outcomes in advanced metastatic disease. These
findings highlight GSDMB and its downstream immune pathways as promising therapeutic targets and prognostic biomarkers in HER2-
amplified CRC.



#0390 Single cell multiomics reveals evolutionary and epigenomic trajectories of PARP inhibitor resistance in BRCA mutant
TNBC.
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Poly (ADP-ribose) polymerase (PARP) inhibitors show marked efficacy in BRCA-mutant triple-negative breast cancer (TNBC), yet
nearly half of patients treated with neoadjuvant PARP inhibition fail to achieve pathological complete response, revealing a major
obstacle of intrinsic and therapy-induced resistance. To dissect the mechanisms enabling tumor persistence, we performed integrated
single-cell transcriptomic and chromatin-accessibility profiling on paired pre- and post-treatment patient-derived xenograft (PDX)
samples from a Phase |l trial of single-agent talazoparib in germline BRCA1/2-mutant TNBC. This multi-omic framework resolved
therapy driven remodeling of tumor ecosystems and gene regulatory circuitry at cellular resolution. We uncover that rare, pre-existing
homologous-recombination proficient subclones selectively expand under PARP inhibition and act as reservoirs for residual disease.
Network-level integration of expression and chromatin accessibility further revealed extensive epigenomic rewiring in therapy-induced
resistant populations, characterized by elevated DNA-repair activity, metabolic reprogramming, and activation of survival pathways. We
also identify candidate master transcription factors that likely orchestrate these resistance-associated regulatory states. Collectively, our
findings delineate the evolutionary routes by which BRCA-mutant TNBC evades PARP inhibition and highlight how both baseline HRR-
proficient subpopulations and transcription factor driven chromatin reprogramming shape therapeutic outcome. These insights
nominate actionable vulnerabilities that may be exploited to prevent or overcome resistance and enhance the durability of PARP-
inhibitor therapy.



#0391 TROP2 and PTEN are biomarkers of primary resistance to TUSC2 gene therapy in non-small cell lung cancer (NSCLC).
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Primary resistance to targeted therapies, immunotherapies, and gene therapies in NSCLC continues to be a significant challenge.
TUSC2 tumor suppressor gene therapy has shown promising anti-tumor efficacy by overcoming resistance to targeted therapy and
enhancing checkpoint blockade immunotherapy, including in a mutant KRAS/LKB1-driven immunotherapy-resistant NSCLC model.
TUSC2 protein expression is downregulated or absent in over 80% of NSCLC and 100% of SCLC cases., TUSC2 mediates cancer cell
death through several mechanisms: inhibiting MAPK and mTOR signaling pathways, arresting cell growth, inducing programmed cell
death, and activating immune responses. We established models primarily resistant to TUSCZ2 gene therapy to find biomarkers
indicative of TUSCZ2 gene therapy resistance in NSCLC patient-derived xenografts (PDXs), PDX-derived organoids (PDXOs), and cell
lines. A panel of 10 NSCLC cell lines screened for TUSCZ2 sensitivity showed resistance in 50% of the cell lines, as assessed by
annexin V staining and colony formation assays. We evaluated TUSCZ2 sensitivity in 12 NSCLC PDXOs using ATP-based viability
assays in 3D culture following TUSC2 or empty vector transfection. While some PDXOs were highly responsive to TUSC2 within 72
hours post-transfection, 50% of PDXOs exhibited primary resistance. We developed TC314AR (Acquired Resistance) PDX tumors and

xenograft models (A549, H1299, H23AR) in NSG mice and treated them with TUSCZ2 gene therapy. 20-30% of tumors in every model
showed resistance, with no significant reduction in size compared to the control tumors after treatment. Protein expression profiling
using reverse-phase protein array (RPPA) analysis of 500 proteins showed distinct expression signatures, with several candidate
biomarkers significantly altered in resistant cell lines and PDXOs. RPPA analysis of residual tumors from both the xenograft and PDX
models revealed significant but model-specific alterations in protein expression between responders and non-responders. Comparative
analyses across the three models showed low expression of TROP2 and high expression of PTEN as potential biomarkers of primary
resistance. Overexpression of TROP2 in H1299 and H460 cells increased TUSC2-induced apoptosis. These findings suggest that
TROP2 and PTEN may serve as biomarkers to predict TUSC2 response and guide therapeutic strategies in NSCLC.



#0392 EMT-like reprogramming drives drug-tolerant persister cell plasticity in mantle cell ymphoma via ribosome biogenesis.
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Epithelial-mesenchymal transition (EMT) is an evolutionarily conserved developmental program frequently co-opted in solid tumors to
drive metastasis and therapy resistance. Whether analogous transcriptional and metabolic machinery operates in blood cancers has
remained unexplored. Here, we demonstrate—for the first time—that drug-tolerant persister (DTP) cells in mantle cell lymphoma
(MCL), a lethal non-Hodgkin’s lymphoma, exploit an EMT-like program distinct from cancer stem cell pathways to establish stable
resistance to BTK inhibitors (BTKi) and anti-CD19 CAR T-cell therapy. Using pirtobrutinib (a clinically approved non-covalent BTKi), we
established a reproducible, non-stochastic DTP cell model in MCL. Integrated RNA sequencing and ultra-high-resolution metabolomics
revealed that therapeutic pressure triggers a striking morphogenetic switch: proliferative lymphoma cells transform into enlarged,
quiescent “Giant cells” characterized by profound dedifferentiation and loss of B-cell identity (including CD19). Upon drug withdrawal,
Giant cells rapidly revert to proliferative, normal-sized progeny, exposing a previously unrecognized reversible plasticity in hematologic
malignancies. Mechanistically, DTP cells rewire the TCA cycle by engaging the malate-aspartate shuttle, sustaining anabolic
metabolism during drug exposure. Drug removal abruptly shifts the TCA cycle to catabolic mode, fueling re-entry into cell cycles. This
metabolic switch orchestrates global transcriptomic reprogramming and elevates acetyl-CoA levels, which stabilize the core EMT
transcription factor SNAI1 via non-histone protein acetylation. Remarkably, acetylated SNAI1 translocates to nucleoli, driving explosive
ribosome biogenesis (marked by fibrillarin upregulation)—a hallmark less studied in conventional EMT of epithelial cancers. Perturbing
ATP-citrate lyase (ACLi), SNAI1, or fibrillarin disrupts this axis: ACLi/SNAI1 blockade accelerates exit from the Giant cell state, whereas
fibrillarin loss traps cells in quiescence, collectively ablating DTP plasticity and restoring therapy sensitivity. In therapy-refractory MCL
patients, DTP/Giant cells can be dynamically abundant—far exceeding classic minimal residual disease—and detectable by
immunohistochemistry, metabolic imaging, and single-cell RNA sequencing. Thus, unlike solid tumors where EMT primarily enables
invasion, blood cancers repurpose this ancient developmental program for metabolic resilience and immune evasion. Our work
establishes that an EMT-like network, orchestrated by metabolic reprogramming and nucleolar SNAI1-driven ribosome biogenesis,
governs DTP cell fate in MCL. Targeting this axis—particularly ribosome biogenesis—offers a transformative strategy to eradicate
persister cells and overcome resistance to BTKi and CAR T-cell therapy.



#0393 Uncovering mechanisms of PARP inhibitor resistance in IDH1-mutant cancers via serial tumor transplantation and
genome wide CRISPR-Cas9 knockout screen.
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Over the last two decades, novel cancer therapies have targeted genetic profiles identified through whole exome sequencing data,
including mutations in the homology-directed repair (HDR) proteins breast cancer-associated genes 1 and 2 (BRCA1 and BRCA2), as
well as cancer-linked mutations in isocitrate dehydrogenase (IDH), an essential tricarboxylic acid cycle enzyme. Our group and others
recently reported that cancers harboring IDH1/2 mutations have defective recruitment of HDR factors to sites of DNA damage due to
changes in chromatin dynamics and consequent sensitivity to poly(ADP-ribose) polymerase inhibitors (PARPi). These findings have led
to multiple clinical trials exploiting this vulnerability to PARPi monotherapy and combinatorial therapy. To investigate potential
mechanisms by which PARPI resistance might arise, we first modeled PARPi-resistance in IDH1-mutant tumors via serial
transplantation of patient-derived xenografts in mice treated with the PARPI talazoparib. An analysis of candidate DNA repair factors in
these resistant tumor populations revealed downregulation of end protection factors 53BP1, RIF1 and REV7—which are established
negative regulators of HDR. Knockout of these factors by CRISPR/Cas9 in IDH1-mutant cancer cells conferred robust resistance to
PARPi and restored HDR capacity, supporting the initial observation that mutations in IDH confer a fundamental HDR defect. To
overcome this resistance, we found that treatment with the receptor tyrosine kinase inhibitor, cediranib, previously reported to suppress
expression of downstream HDR factors, resensitizes these PARPi-resistant cells to PARPI treatment. As a next step, a genome wide
CRISPR-Cas9 knockout screen is underway to uncover undescribed mechanisms PARPI resistance in IDH-mutant tumors. Our
findings identify key pathways driving PARPI resistance in IDH1-mutant cancers and highlight potential therapeutic strategies to
overcome this resistance.



#0394 Adaptive resistance mechanisms to mTOR inhibitor in lung squamous cell carcinoma.
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Resistance to small molecule inhibitors targeting key metabolic pathways in lung tumors remains a significant challenge in personalized
cancer therapy. In this study, we investigated the mechanisms of resistance to the small molecule mTOR inhibitor TAK228 across lung
squamous cell carcinoma (LUSC) models, including cell lines, xenografts, and patient-derived xenografts (PDXs). Our findings reveal
that LUSC cells adapt to mTOR inhibition by engaging macropinocytosis, a form of endocytosis that facilitates enhanced uptake of
extracellular nutrients, thereby increasing amino acid availability. Co-inhibition of both mTOR and macropinocytosis using small
molecule inhibitors effectively reduced tumor growth. Additionally, we identified angiogenesis as a key mechanism limiting the efficacy
of mTOR inhibition in vivo. Notably, inhibiting angiogenesis in combination with inhibitors of mMTOR and macropinocytosis reduced
tumor growth in xenografts and PDXs. Moreover, prolonged treatment of LUSC PDXs with TAK228 and the glutaminase inhibitor CB-
839 led to upregulation of vascularization, which coincided with a rebound in tumor growth despite continued therapeutic
administration. These findings highlight adaptive resistance mechanisms to small molecule inhibitors that target key metabolic
pathways, lending insight into potential future clinical strategies for the treatment of LUSC.



#0395 Identification of drug resistance factors in ALK-rearranged lung cancer using genome-wide CRISPR activation
screening.
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Anaplastic lymphoma kinase (ALK)-rearrangements occur in approximately 2-5% of non-small cell lung cancers (NSCLC). Several ALK
tyrosine kinase inhibitors (ALK-TKIs) have been developed, and six are currently approved for clinical use. Although these therapies
have markedly improved clinical outcomes, most patients eventually relapse due to acquired drug resistance, which remains a
significant clinical challenge and limits long-term survival. To date, numerous mechanisms of ALK-TKI resistance have been identified,
including secondary mutations in the ALK kinase domain and activation of bypass signaling pathways, such as EGFR or MET.
However, in a significant number of cases, the underlying mechanisms remain unknown, highlighting the need for unbiased
approaches to identify novel drivers of ALK-TKI resistance. In this study, we first performed a genome-wide CRISPR activation
(CRISPRa) gain-of-function screen in patient-derived ALK-positive NSCLC cell lines to identify genetic pathways conferring resistance
to ALK-TKIs. The CRISPRa system enables sgRNA-directed activation of endogenous genes via dCas9-VP64, a nuclease-dead Cas9
fused to the transcriptional activator VP64. In JFCR-028-3 cells expressing dCas9-VP64, introduction of sgEGFR or sgMET led to
upregulation of the targeted proteins and conferred resistance to ALK-TKiIs. For the genome-wide CRISPRa screen, cells expressing
dCas9-VP64 were transduced with a pooled sgRNA library targeting over 18,000 genes. The in vitro CRISPRa screen was performed
by culturing the cells with alectinib, lorlatinib, or brigatinib for nine days, and sgRNAs enriched in the surviving drug-tolerant cells were
analyzed by next-generation sequencing. The top-ranked hits in JFCR-028-3 included receptor tyrosine kinases (RTKs) such as EGFR,
MET, and FGFR1, as well as the anti-apoptotic factor BCL2. Gene ontology analysis further revealed significant enrichment of
pathways related to cell proliferation, RTK signaling, and regulation of apoptotic signaling among the hit genes. The screens with the
three ALK-TKIs identified both shared and drug-specific hit genes, which may reflect differences in their off-target inhibitory profiles.
Furthermore, the in vivo CRISPRa screen revealed top hits that differed from those in vitro, with enrichment of ligand-dependent
factors, including EGFR and KIT, reflecting the influence of the physiological microenvironment. Together, these results reveal multiple
novel factors responsible for ALK-TKI resistance, providing insight into previously unidentified mechanisms.
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Triple-negative breast cancer (TNBC) is one of the most aggressive forms of breast cancer, marked by rapid progression, high
recurrence, and limited treatment options. Emerging evidence suggests that both oxidative stress signaling and the tumor immune
microenvironment (TIME) contribute to therapy resistance in TNBC. Kaempferol, a naturally occurring flavonoid found in fruits and
vegetables, has shown promise as a multi-target anticancer compound, but its mechanisms of action remain incompletely understood.
In this study, we explored how kaempferol regulates tumor growth, immune checkpoint activity, and inflammatory mediators in two
genetically distinct TNBC cell lines, MDA-MB-231 (Caucasian) and MDA-MB-468 (African American). The results showed that
kaempferol significantly reduced cell viability and proliferation, induced apoptosis, and caused S-phase cell cycle arrest by inhibiting the
expression of CDK1, CDK4, CDK6, and CDK7. Under cytokine stimulation, kaempferol downregulated IFN-y-induced PD-L1 via
inhibition of the JAK1/STAT3 pathway and reduced TNF-a-induced CCL2 expression, indicating broad immunomodulatory activity. To
understand the contribution of redox regulation, we silenced the transcription factor Nrf2 (NFE2L2) using Nrf2 siRNA. Interestingly, Nrf2
knockdown did not alter kaempferol’s inhibition of PD-L1, suggesting that PD-L1 modulation occurs independently of Nrf2. In contrast,
silencing Nrf2 markedly increased CCL2 and transglutaminase-2 (TGM2) expression, confirming Nrf2’s repressive role in inflammatory
signaling. Kaempferol treatment reversed these increases, bringing CCL2 and TGM2 levels back towards baseline. Together, these
findings highlight kaempferol’s dual ability to regulate both immune checkpoints and inflammatory mediators through distinct, Nrf2-
dependent and independent pathways. In conclusion, this study describes the anticancer effects of kaempferol through various
molecular mechanisms and targets, which may lead to the development of more effective adjuvant therapies against TNBC.



: Novel Antitumor Agents 1
Poster Session

#0398 NOVO-111: A macrocycle drug conjugate engineered for improved tumor targeting and tolerability.
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Background: NOVO-111 is a novel gadolinium(lll) texaphyrin-platinum(lV) complex designed as a tumor-affinic prodrug of oxaliplatin
(1,2-diaminocyclohexane-platinum(ll) oxalate). The texaphyrin moiety confers redox activity and tumor localization properties intended
to improve platinum delivery and reduce systemic toxicity. Preclinical data suggest NOVO-111 is not only more effective as an
antitumor agent but also better tolerated than oxaliplatin.

Methods: Pharmacokinetic (PK), biodistribution, and pharmacodynamic (PD) studies were performed in nude mice bearing HCT-116
colorectal xenografts (KRAS"G13D"). Animals received intravenous oxaliplatin (4 mg/kg, MTD) or equimolar (17 mg/kg) and three-fold
higher (50 mg/kg; <MTD) doses of NOVO-111. Plasma and tissue samples were analyzed for platinum (Pt) levels and for activation of
the p53/p21 pathway by immunoblotting.

Results: Following administration, ~97% of NOVO-111 became plasma bound over 2 hours. A small free Pt fraction (as NOVO-111)
decayed slowly (ti/> = 11.4 h), suggesting prolonged systemic exposure. Compared to oxaliplatin, NOVO-111 produced higher Pt
accumulation (1.5-7-fold) in plasma, liver, kidney, heart, ovary, and testes, while tumor and ileum exposure were comparable at
equimolar doses. At 50 mg/kg, Pt levels increased ~3-fold in normal tissues but >5-fold in tumor, consistent with selective texaphyrin-
mediated accumulation. In vivo, NOVO-111 achieved greater HCT-116 tumor growth inhibition than an equi-tolerated dose of
oxaliplatin, without increased systemic toxicity. Both agents, however, induced comparable tumor p53/p21 upregulation. indicating that
PK features resulting in enhanced exposure and sustained Pt(ll) release also likely drive NOVO-111’s superior efficacy.

Conclusions: NOVO-111 displays unique PK and tumor-targeting characteristics that yield improved therapeutic performance relative to
oxaliplatin. Prolonged Pt(ll) persistence, enhanced tumor accumulation, and favorable tolerability together support its advancement as
a next-generation platinum-based therapeutic for colorectal and other solid tumors. These findings underscore the translational
potential of texaphyrin-guided delivery platforms to overcome long-standing limitations of traditional platinum chemotherapy.



#0399 Cyclopamine tartrate enhances antitumor immunity and suppresses triple-negative breast cancer growth.
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Introduction: Triple-negative breast cancer (TNBC) remains a clinical challenge due to limited therapeutic options and poor response to
immune checkpoint inhibitors (ICls). Tumor hypoxia and abnormal vasculature contribute to an immunosuppressive microenvironment
that restricts T-cell infiltration. Cyclopamine tartrate (CycT), a heme-targeting small molecule, has been shown to inhibit tumor oxidative
metabolism and improve oxygenation [1-2]. This study examined whether CycT suppresses tumor growth and modulates the immune
microenvironment in TNBC.

Methods: Female BALB/c mice bearing orthotopic 4T1-Luc syngeneic tumors were treated with CycT (7.5 mg/kg Retro-Orbital Injection,
twice weekly) or vehicle control. Digital calipers monitored tumor growth. Tumors were harvested for histology (H&E) and analyzed by
multiparameter flow cytometry to quantify CD8* T-cell density and PD-1 expression on tumor-infiltrating lymphocytes. Statistical
significance was determined using unpaired two-tailed t-tests.

Results: CycT significantly inhibited 4T1 tumor growth compared with control (p < 0.001), as shown by markedly smaller resected
tumors and reduced volumes over 24 days of treatment. Flow cytometric analysis demonstrated that CycT increased intratumoral CD8*
T-cell density (p < 0.05) and elevated PD-1 median fluorescence intensity on CD8* cells (p = 0.016), indicating a more active or
antigen-experienced T-cell phenotype.

Conclusions: These data indicate that CycT shows significant antitumor effects in a TNBC model while promoting CD8" T-cell infiltration
and activation. The results suggest that CycT reprograms the tumor microenvironment to become immune-accessible, providing a
mechanistic basis for future combination strategies with immune checkpoint blockade in TNBC.

References: 1. Sohoni, S. et al, Cancer Res (2019) 79 (10): 2511-2525. 2. Ghosh, P. et al., Cancer Res (2020) 80 (17): 3542-3555.
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Background: Glioblastoma (GBM) remains highly lethal despite surgery, radiotherapy, and temozolomide (TMZ). We identified a
therapeutic role for 5-ethynyl-2'-deoxyuridine (EdU), a thymidine analog whose incorporation is recognized and excised by nucleotide
excision repair (NER). We hypothesized that combining TMZ (lesions processed by mismatch repair and base excision repair) with EdU
(NER-triggered) would overload complementary DNA repair pathways and improve efficacy.

Methods: We tested TMZ+EdU across GBM cell lines (U87, GBM8), orthotopic mouse models (U87, GBMS8), and living, passage-zero
GBM patient tumor tissues on organotypic brain slice culture (OBSC). Viability was quantified by bioluminescence imaging; synergy via
CompuSyn (cells) and ZIP scores (patient tissues). Short-course EdU dosing followed by histology assessed targeted localization of
EdU to tumor cells.

Results: In vitro, TMZ+EdU produced strong synergy in U87 and GBM8 across TMZ doses. In mice bearing U87 orthotopic xenografts,
median survivals, reported in days (d), were 29 d (PBS), 37 d with 200 mg/kg EdU (+~30% vs PBS, p<0.001), 43 d with 5 mg/kg TMZ
(+~50% vs PBS, p<0.001), and 67 d with 5 mg/kg TMZ + 200 mg/kg EdU (+~131% vs PBS, p<0.001). Notably, the combination yielded
a +~60-80% improvement over monotherapies (p<0.001). Approximately 13% of combination-treated mice survived to the study
endpoint with no detectable tumor. In mice bearing orthotopic GBM8 xenografts, median survivals were 46 d (PBS), 51 d with 1 mg/kg
TMZ (+~11% vs PBS, p=0.004), 135 d with 5 mg/kg TMZ (+~193% vs PBS, p<0.001), and 167.5 d with 200 mg/kg EdU (+~264% vs
PBS, p=0.001). Median survival was not reached for either TMZ+EdU regimen (1 mg/kg TMZ + 200 mg/kg EdU or 5 mg/kg TMZ + 200
mg/kg EdU); all animals were alive with no detectable tumor at Day 170, significantly outperforming each monotherapy. Short-course
dosing followed by histology in U87-bearing mice showed marked tumor-cell selectivity of EAU (~70-83-fold in tumor cells vs adjacent
non-tumor cells). In living, passage-zero GBM patient tumor tissues on OBSC, TMZ+EdU was synergistic in 1/4 tumors (ZIP 14) and
additive in the remainder (ZIP 2-3).

Conclusions: TMZ and EdU act through distinct DNA repair pathways to deliver synergistic antitumor activity across GBM cell lines,
mouse models of GBM, and living, passage-zero GBM patient tumor tissues. Given EdU’s brain penetration, the survival benefit
observed preclinically, and the demonstration of synergy in a subset of GBM patient tumor tissues, TMZ+EdU represents a compelling
strategy for translational development in GBM.



#0401 Targeting Hsp90p potentiates nab-paclitaxel-based chemotherapy response in pancreatic cancer models.
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Objective:

Pancreatic ductal adenocarcinoma (PDAC) is a highly aggressive malignancy with an extremely poor prognosis. Standard treatment
with nab-paclitaxel and gemcitabine (NPT+GEM) yields a median survival of only 8.5 months. Heat shock protein 90 (Hsp90) client
proteins—including EGFR, IGF-1R, Raf, PI3K, AKT, CXCR4, and MMP2/9—are implicated in proliferation, survival, angiogenesis,
metastasis, and chemoresistance in multiple tumor types, including PDAC. Traditional Hsp90 inhibitors that bind to the N-terminal ATP-
binding site exhibit pan-inhibitory activity against all four Hsp90 isoforms, leading to induction of the heat shock response, which causes
chemoresistance and dose-limiting toxicities. Here, we evaluated the antitumor efficacy of novel Hsp90B-selective inhibitors in
preclinical PDAC models.

Methods:

In vitro cell proliferation assays were performed using the colorimetric WST-1 method. Protein expression levels were analyzed by
immunoblotting. Tumor growth studies were conducted using NOD/SCID mice bearing subcutaneous xenografts, and survival studies
were carried out in PDAC peritoneal dissemination xenograft models.

Results:

Overexpression of Hsp90B and its client proteins—including EGFR, IGF-1Rp, CXCR4, and AKT—was observed across PDAC-
associated epithelial, endothelial, and stromal cells, whereas normal human pancreatic tissue showed negligible expression. The
Hsp90pB-selective inhibitors NDNB-25 and NDNB-21, synthesized through a structure-based approach, demonstrated dose-dependent
antiproliferative activity and synergistic effects when combined with standard chemotherapy in Hsp90B-expressing PDAC epithelial and
stromal cell lines. NDNB-25 reduced expression of key Hsp90 client proteins (EGFR, IGF-1R, HER2, p-MEK, p-ERK, p-S6, and c-Myc)
without inducing HSP90 expression. Treatment also induced expression of apoptosis markers (cleaved caspase-3 and cleaved PARP-
1) and the epithelial differentiation marker E-cadherin. In subcutaneous xenograft models using Hsp90B-overexpressing PDAC cell
lines (AsPC-1 and Panc-1), NDNB-25 and NDNB-21 significantly inhibited tumor growth, with synergistic effects in combination with
chemotherapy. In AsPC-1 xenografts, tumor growth inhibition ranged from 47-61% with NPT+GEM, 58-72% with NDNB-25 or NDNB-
21 monotherapy, and 79-85% with combination treatment. In AsPC-1 peritoneal dissemination models, Hsp90p inhibitors provided
limited survival benefit. In Capan-2 PDAC xenografts with low Hsp90B expression, the antitumor effects of NDNB-25 and NDNB-21
were less pronounced.

Conclusion:

Our preclinical data support the continued development of Hsp90B-selective inhibitors as next-generation agents capable of improving
treatment outcomes in PDAC, particularly in tumors with high Hsp90B expression.



#0402 Discovery of JMKX005425, a potent WRN inhibitor highly efficacious in multiple MSI-H gastric cancer models.
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The Werner Syndrome Helicase (WRN) plays an important role in DNA repair and the maintenance of genome integrity. Recent studies
have validated WRN as a promising synthetic lethal target for microsatellite instability-high (MSI-H) tumors, which have the highest
prevalence in colorectal (CRC), gastric (GC) and endometrial cancers (EC). While WRN inhibitors as monotherapy in MSI-H CRC have
showed promising efficacy, their therapeutic potential in MSI-H GC needs to be further evaluated. JMKX005425 is a clinical-stage, oral
WRN inhibitor developed by JeYou to treat MSI-H cancers. JMKX005425 potently inhibited WRN activity and showed selective anti-
proliferative effects against various MSI-H CRC, GC and EC cells but not microsatellite stable cancer cells. JMKX005425 also caused
DNA damage response as measured by yH2AX induction and WRN degradation in MSI-H cells. In vivo, JMKX005425 monotherapy
was highly efficacious in multiple MSI-H Cell Line-Derived Xenografts (CDX) and Patient-Derived Xenografts (PDX) models, including
those from heavily-treated, immunotherapy-refractory patients. Notably, in a panel of MSI-H GC PDX (n=14), daily oral administration of
JMKX005425 led to significant tumor regression, defined as tumor growth inhibition (TGI) over 100%, in over 50% of the models after 4
weeks of treatment, and all but two of the models showed a TGl over 65% (range: 68.2% to 118.8%). Furthermore, low dose of
JMKX005425 in combination with irinotecan completed suppressed tumor growth in an MSI-H CDX model. Last, whole-genome
CRISPR screens in MSI-H cells identified several modifiers of sensitivity to JMKX005425 treatment, which may provide information for
further studies of drug resistance or patient selection. In conclusion, JMKX005425 is a potent, selective WRN inhibitor and shows high
efficacy in multiple MSI-H models, especially in GC PDX models, highlighting its potential as a promising treatment for MSI-H gastric
cancer. JMKX005425 is current in a phase | dose escalation study in patients with advanced MSI-H/dMMR solid tumors in China
(CTR20253477).
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Introduction: Global cancer incidence continues to rise, with an estimated 20 million new cases and 10 million deaths reported in 2025.
Despite significant advances in early detection and therapeutic strategies, cancer remains one of the leading causes of mortality
worldwide. Current research efforts are directed toward the discovery and development of novel compounds that offer enhanced
anticancer efficacy with minimal side effects.

Objectives of the Study: This study aims to synthesize and characterize a series of novel 2-(toluene sulfonamido)-3-cyano-7,7-
dimethyl-4-substituted phenyl-5,6,7,8-tetrahydrobenzopyran-5-one derivatives and evaluate their anticancer potential against MCF-7
breast cancer cells. Cytotoxic activity is assessed using the MTT assay to determine ICso values, with the objective of identifying a
potent lead compound for the development of an effective breast cancer therapy.

Experimental Procedure: Substituted benzaldehyde and malononitrile were condensed in ethanol using sodium hydroxide to afford the
arylidene-malononitrile intermediate which was subsequently refluxed with dimedone to yield the cyclized benzopyran compound,
which was then treated with aryl sulfonyl chloride in the presence of triethylamine to furnish the final benzopyran derivatives. The
reaction sequence proceeds through a Knoevenagel condensation followed by a Michael addition mechanism.

Spectroscopic Characterization: The synthesized compounds (THBP2 to THBP8) were characterized by melting point, UV, IR, 'H NMR,
and mass spectrometry. The spectral data obtained were in good agreement with the proposed molecular structures, confirming the
successful synthesis and purity of the target compounds. MTT assay in MCF-7 cell line The cytotoxic activity of THBP2 to THBP8 was
evaluated against MCF-7 breast cancer cells using the MTT assay at concentrations ranging from 6.25-100 pg/ml. Cell viability was
determined from the reduction of MTT to formazan, and ICso values were calculated from the dose response curves.

Research Outcome: A series of benzopyran derivatives were successfully synthesized and characterized using spectroscopic
techniques. The MTT assay results demonstrated that THBP-6 exhibited the highest cytotoxic activity, with an ICso value of 20.99
ug/mL, highlighting its potential as a promising anticancer lead compound. THBP6 exhibits low ICso despite containing electron-
donating groups, likely due to enhanced lipophilicity and optimal electronic or steric factors that promote stronger binding to the target
in MCF-7 cells.

Conclusion: Five novel benzopyran derivatives were synthesized and screened for anticancer activity against MCF-7 cells. In future
perspectives, the potent activity of THBP-6 suggests that sulphonamide and cyano substituted benzopyran scaffolds could be further
optimized and explored as promising candidates for anticancer drug development.



#0404 The non-pungent N-AVAM capsaicin analog DOHEVANIL displays robust growth-suppressive activity in human
endrometriod ovarian cancers in vitro and in vivo.
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Purpose of the Study: Endometrioid ovarian carcinomas (EOC) account for ~10% (range 8-15%) of all ovarian cancers. They are
considered the second most common malignant ovarian neoplasm, after high-grade serous ovarian cancer (HGSOC). EOCs tumors
are characterized by complex tubular and solid-cystic masses. The development of EOC may occur as a secondary event to an
endometriosis lesion. The first line-treatment for EOC is surgery and combination chemotherapy involving platinum drugs and taxanes.
However, most EOC patients become resistant to chemotherapy and the disease relapses within 12-36 months. Several lines of
evidence show that nutritional compounds display robust anti-cancer activity in human cancers. Our laboratory observed that capsaicin
(the spicy component of chili peppers) potently inhibited the growth of human EOCs. However, the clinical application of capsaicin as a
viable anti-cancer drug is limited by its adverse side effect profile. Using SAR studies, we have identified a non-pungent analog of
capsaicin, namely Dohevanil. The primary objective of this research project was to explore the growth-hindering activity of gemcitabine
and Dohevanil in EOCs.

Experimental Procedures: MTT assays used to measure perform SAR studies in human EOC cell lines. The growth-suppressive
activity of Dohevanil was tested in both human EOC cell lines and in normal human epithelial cells. The results obtained from the MTT
assays were confirmed using the chicken chorioallantoic membrane (CAM) assay. Finally, the anti-cancer activity of Dohevanil was
evaluated in SCID mouse tumor xenograft models of EOCs.

Results: Dohevanil displayed robust growth inhibitory activity in human EOC cell lines and in chicken CAM and mouse models
Conclusions: Non-pungent capsaicin analogs like Dohevanil may be useful adjunct therapies in human EOCs.

Support or Funding Information Funding for our study was supported by the NIH R15-AREA Grant (2R15CA161491-02 and
2R15CA161491-03), the Women's Health T3: 3P20GM103434-23W1 (PI: Dr. G Rankin) to PD and MAV and the NIAID-AI151970 grant
to TEL. Furthermore, this study was supported in part by the West Virginia IDeA Network of Biomedical Research Excellence (WV-
INBRE) grant (NIH grant P20GM103434; PI: Dr. G. Rankin), the National Institute of General Medical Sciences of the National
Institutes of Health under the award number P30GM122733.
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Background: Endometrial cancer (EC) remains a major gynecologic malignancy driven in part by aberrant estrogen receptor (ER)
signaling. The active tamoxifen metabolite (Z)-endoxifen exhibits dual SERM/SERD-like activity, modulating ER function while exerting
additional noncanonical antiproliferative effects. Understanding (Z)-endoxifen’s mechanisms of action and its interaction with cell-cycle
regulators is critical to optimizing targeted therapy in EC. This study investigated the molecular and functional effects of (Z)-endoxifen,
alone and in combination with the CDK4/6 inhibitor abemaciclib, across diverse EC models to define mechanistic activity and
translational potential.

Methods: ER+ (Ishikawa, HCI-EC23, patient derived organoid U1561.005) and ER-variable (ARK1, ARK2) EC models were treated
with estrogen (0-10 nM), (Z)-endoxifen (125 nM-10 uM) or fulvestrant (0-2.5 pM), and abemaciclib (0-10 pM), as single agents or in
combination. Cell viability was assessed using luminescence-based assays. Dose-response analyses and combinatorial synergy were
evaluated to determine endocrine sensitivity, ER dependency, and downstream cell-cycle effects.

Results: Estrogen induced biphasic proliferative responses in ER+ models, confirming ligand-driven mitogenic signaling. (Z)-Endoxifen
monotherapy suppressed viability across all cell lines, demonstrating superior potency to fulvestrant and activity independent of ER
expression status. Mechanistically, (Z)-endoxifen abrogated estrogen-induced proliferative peaks, consistent with ER antagonism and
potential receptor degradation, while also exerting ER-independent effects suggestive of cell-cycle modulation. Abemaciclib
monotherapy inhibited viability in both ER+ and ER- models, and its combination with (Z)-endoxifen yielded strong synergistic activity
(Chou-Talalay combination index < 1), including in ER-negative ARK2 and the ER+ U1561.005 organoid. This synergy likely arises
from concurrent disruption of ER signaling and CDK4/6-cyclin D regulatory pathways.

Conclusions: (Z)-Endoxifen demonstrates dual ER-dependent and ER-independent activity in EC preclinical models. Synergy was
observed in combination a CDK 4/6 inhibitor. These findings broaden the current understanding of (Z)-endoxifen’s efficacy and support
further exploration of its potential therapeutic role in ER-driven and mixed-phenotype EC, including evaluation of responses across ER
expression levels.
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Background: Lineage plasticity and therapy resistance remain major challenges in advanced prostate cancer, where a subset of tumors
evade androgen receptor (AR)-targeted therapy and acquire neuroendocrine (NE) features. Neuroendocrine prostate cancer (NEPC),
whether arising de novo or following antiandrogen treatment, is highly aggressive and lacks effective targeted therapies. We previously
identified the pseudokinase TRIB2 as a critical regulator of enzalutamide resistance, lineage plasticity, and tumor survival, establishing
it as a potential therapeutic target. However, no TRIB2 inhibitors are currently available for clinical use, underscoring the need for
therapeutic development.

Methods: Using structure-guided in-silico modeling, cell-based screening, and biochemical validation, we identified and optimized
TRIB2-targeting small molecules. The lead compound, TBI-001, was evaluated for target engagement, specificity, and functional
efficacy. Downstream signaling, phenotypic changes, viability, and apoptosis were evaluated in antiandrogen-resistant and NEPC cell
models, as well as engineered cells with TRIB2 overexpression (e.g., LNCaP-TRIB2, RWPE1-TRIB2) using western blotting, IHC, and
functional assays. Drug metabolism and pharmacokinetics were examined in preclinical models.

Results: TBI-001 is a potent and bioavailable TRIB2 inhibitor that directly binds TRIB2, induces its protein degradation, and suppresses
downstream survival signaling, including pAKT and BCL2. TBI-001 broadly inhibited TRIB2-regulated NE and lineage-plasticity
programs, including epigenetic and transcriptional regulators (EZH2, BRD4, SOX2, NMYC), canonical NE transcription factors (ASCLA1,
BRN2), the NE antigen DLL3, and the effector PEG10. Importantly, TBI-001 reduced CD56 (NCAM1), a NEPC surface marker linked to
lineage plasticity, metastasis, and immune evasion, as well as the immune-modulatory molecule B7-H3 (CD276), indicating effects on
both NE differentiation and immune-evasive signaling. Functionally, TBI-001 markedly reduced viability and induced apoptosis in
antiandrogen-resistant prostate cancer cell lines and NEPC models (NCI-H660, LASCPC-01), while demonstrating limited effects in
control epithelial cells. In vivo, TBI-001 treatment led to significant tumor regression in therapy-resistant NEPC xenograft models,
decreased NE marker expression, and showed no observable toxicity. Metabolic profiling in human hepatocytes confirmed efficient
hepatic metabolism and favorable stability.

Conclusions: These findings establish that pharmacologic targeting of TRIB2 with TBI-001 disrupts oncogenic signaling and
neuroendocrine programs that drive aggressive prostate cancer behavior. TBI-001 demonstrates strong anti-tumor activity, favorable
tolerability, and promising pharmacologic profile, supporting its advancement toward clinical development as TRIB2-targeted therapy
for advanced, therapy-resistant prostate cancer.



#0407 Targeting AhR suppresses the generation of amivantamab-lazertinib-induced drug-tolerant persisters in EGFR-mutant
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Introduction: In 2024, the U.S. FDA approved first-line amivantamab-lazertinib based on the MARIPOSA trial, which showed superior
overall survival compared with osimertinib. However, mechanisms of resistance to this dual-target therapy remain poorly understood.
Using multi-omics analyses of patient-derived and preclinical models, we identified the aryl hydrocarbon receptor (AhR) as a potential
target to overcome amivantamab-lazertinib resistance.

Methods: Fresh tumor samples from a treatment-naive EGFR exon 19 deletion patient were transplanted into athymic nude mice to
establish patient-derived xenograft (PDX) models. Mice were treated with amivantamab-lazertinib for 10 days, followed by single-cell
and bulk RNA sequencing, whole-exome sequencing, and immunohistochemistry to assess early-phase responses. In vitro, flow
cytometry measured lazertinib-induced AhR expression, and HepG2 AhR-luciferase reporter assays evaluated lazertinib-AhR binding.
In silico docking (SAMSON) assessed binding affinity. CellTiter-Glo and colony-formation assays tested combinatorial effects of
amivantamab, lazertinib, and DA-4505, an investigational AhR antagonist.

Results: Single-cell RNA-seq identified AhR among the most upregulated genes in drug-tolerant persister (DTP) cells after
amivantamab-lazertinib exposure. Docking analysis suggested lazertinib acts as an AhR agonist. FACS

confirmed that the combination markedly increased AhR expression across NSCLC cell lines. Adding DA-4505 enhanced growth
inhibition in H1975 and YU-1185 patient-derived cells, with colony assays confirming additive effects. Transcriptomic and phospho-flow
analyses indicated that cell lines with activated Src signaling were most sensitive to triple-drug treatment. Early clinical data from a
phase | trial showed DA-4505 monotherapy was well tolerated up to 400 mg.

Conclusion: Targeting AhR with DA-4505 augments the efficacy of amivantamab-lazertinib and may mitigate resistance in EGFR-
mutant NSCLC. Ongoing clinical evaluation will determine its translational potential.
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Background: Microtubule-targeting agents (MTAs) are effective first-line cancer therapies, but novel agents are needed to overcome
resistance mechanisms, minimize toxicities, improve delivery, and enhance outcomes with new combination strategies. Several kinase
inhibitors have been shown to be MTAs, with some dual inhibitors demonstrating lower toxicities. However, no reported compounds
have demonstrated dual RAF kinase-and microtubule-targeting activities. Given that mutations in the RAS/MAPK pathway drive 30% of
all cancers, we sought to develop dual microtubule- and RAF—targeting inhibitors.

Methods: Tubulin polymerization inhibition and competition with a BODIPY-colchicine probe were measured using recombinant tubulin.
RAF kinase inhibition and off-rate analysis were measured using recombinant enzymes. Structure-based drug design was enabled by
X-ray crystallography. Cellular microtubule modulation was determined by a microtubule sedimentation assay, and cellular inhibition of
pERK and pRSK was measured by AlphaLISA or ELISA. Cellular proliferation was monitored via resazurin. Spindle formation, cell
cycle, and apoptosis were measured by immunofluorescence, flow cytometry, and Western blot. Pharmacokinetics (PK) in plasma,
brain, and cerebrospinal fluid compartments were measured following oral dosing in rats. In vivo efficacy was assessed in RAF- and
RAS-mutant mouse xenograft models.

Results: Compound D is an MTA that binds at the colchicine binding site and is also potent and selective for inhibition of RAF kinases.
The dual-targeting mechanism was further validated via co-crystallization with the tubulin-stathmin-TTL complex and separately with
BRAF. Inhibition of MAPK pathway signaling and cellular proliferation was observed in a wide range of BRAF- and KRAS-altered cell
lines. In addition, compound D overcomes the tubulin-inhibitor resistant mechanism of MDR1 overexpression. Mechanistically,
compound D disrupts normal spindle formation and induces G2/M arrest and apoptosis. Compound D has favorable ADME and PK
properties, is orally available, and CNS-penetrant. Oral treatment as a single agent resulted in tumor regression or tumor growth
inhibition in BRAF- and KRAS-mutant mouse xenograft models.

Conclusions: Compound D is the first reported microtubule destabilizing agent with dual RAF activity, leading to tumor regression or
growth inhibition as a single agent in preclinical models. Our data provide proof of concept for designing orally available CNS-penetrant
inhibitors targeting both microtubules and RAF kinases.
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Background: Resistance to androgen-deprivation therapy leads to metastatic castration-resistant prostate cancer (nCRPC), a lethal
stage with limited treatment options. Artemisinin (ART) derivatives exert anti-tumor activity through reactive oxygen species (ROS)
generation and mitochondrial disruption but lack tumor selectivity. Our laboratory identified a near-infrared (NIR) heptamethine
carbocyanine dye (HMCD) that preferentially accumulates in tumors via organic anion-transporting polypeptides (OATPs) upregulated
under hypoxia, enabling tumor-specific delivery.

Methods: To achieve subcellularly targeted chemotherapy, four HMCD-ART conjugates with distinct linkers were synthesized: HMCD-
ART1 (artesunate linker), HMCD-ART2 (carbamate linker), HMCD-ARTS3 (ether linker), and HMCD-ART4 (ester linker). These were
evaluated in androgen-independent prostate cancer models (22Rv1, PC-3, C4-2B, and resistant derivatives). Cytotoxicity, selectivity,
and chemosensitization were analyzed in vitro, while subcellular localization, ROS generation, and cell-death mechanisms were
examined by fluorescence microscopy, flow cytometry, and Western blotting. Tumor targeting and therapeutic efficacy were determined
by NIR imaging and 22Rv1 xenograft models.

Results: Among the conjugates, HMCD-ART1 showed the greatest potency and selectivity, effectively killing taxane-, abiraterone-, and
enzalutamide-resistant prostate cancer cells while sparing normal prostate epithelial cells. HMCD-ART1 enhanced sensitivity to
chemotherapeutics, inhibited colony formation and migration, and demonstrated prolonged tumor retention for up to eight weeks.
Mechanistic analyses revealed mitochondrial and lysosomal co-localization, ROS induction, cytochrome c release, DNA damage
(PATM, yH2AX), and mitochondrial-fission-dependent necrotic death. In vivo, HMCD-ART1 significantly suppressed xenograft tumor
growth without observable systemic toxicity.

Conclusion: HMCD-ART1 integrates NIR-guided tumor targeting with mitochondrial-specific cytotoxicity, providing a novel therapeutic
platform to overcome drug resistance in mCRPC. This strategy represents a next-generation precision chemotherapeutic approach
combining targeted delivery, subcellular selectivity, and enhanced safety.
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Oncogenic KRAS mutations occur across multiple cancer types, including pancreatic, lung, and colorectal malignancies. While allele-
specific KRAS inhibitors have demonstrated clinical benefit in patients, the majority of KRAS mutant cancers remain without effective
therapies. Recent efforts to address this disparity have resulted in the identification of pan KRAS inhibitors that target clinically relevant
mutations and alterations. Herein, we highlight the clinical candidate CGT1263, a novel pan KRAS inhibitor that engages both the
active (ON) and inactive (OFF) states of KRAS while sparing HRAS and NRAS inhibition. CGT1263 demonstrates robust anti-
proliferative activity across a tumor spheroid panel of KRAS altered cell lines. In vivo characterization of CGT1815, the prodrug of
CGT1263, includes steady state pharmacokinetics across species, pharmacodynamics, and efficacy in KRAS altered mouse tumor
models.
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Prostate cancer (PCa) is the most common malignancy among men in developed countries, and its increasing incidence is closely
associated with the rising prevalence of obesity and metabolic syndrome. Our previous studies demonstrated that the Tanshinone
analog (TA) enhances ATF3 expression, inhibits adipogenesis and lipogenesis, and promotes adipocyte browning. Although both
native Tanshinones and their analogs have been reported to influence PCa cell growth, the underlying mechanisms remain
incompletely understood. This study aimed to investigate whether TA regulates the growth of PCa cells through modulation of the
endoplasmic reticulum (ER) stress/unfolded protein response (UPR) and E2F family-related pathways. Using androgen-dependent
LNCaP cells and androgen-independent DU145 and PC3 cells as PCa models, we examined the effects of TA on cell growth and
associated signaling pathways. TA treatment significantly reduced cell numbers in all three PCa cell lines in a dose-dependent manner,
as determined by hemocytometer counting. Colony formation assays confirmed a marked decrease in both colony number and
diameter, indicating strong anti-tumor activity. Gene Set Enrichment Analysis (GSEA) of RNA sequencing data revealed that TA
markedly suppressed MYC- and E2F target-associated pathways in LNCaP and DU145 cells. In contrast, differential gene expression
(DEG) enrichment analysis showed upregulation of ER stress-related pathways, which was further validated by gPCR and western blot
analyses of ER stress markers including PERK, ATF6, IRE1a, ATF4, and CHOP. Additionally, TA reduced androgen receptor protein
levels and its nuclear translocation in LNCaP cells. In vivo, TA treatment (10 mg/kg, i.p., twice weekly for six weeks) significantly
reduced tumor growth in DU145 xenograft-bearing immunodeficient mice compared with controls (2.30 £ 0.23 g vs. 3.53 £ 0.43 g; P <
0.05). TA treatment also decreased lung weight relative to the control group (0.21 £ 0.03 g vs. 0.36 + 0.06 g; P < 0.05), indicating
effective inhibition of lung metastasis. Histological analysis further confirmed that both primary prostate tumors and metastatic lung
tumors were smaller in the TA-treated group than in controls. Moreover, there was no biochemical evidence of hepatotoxicity or
nephrotoxicity, as hepatic (ALT, AST) and renal (BUN, creatinine) biomarkers remained unchanged after six weeks of TA treatment. In
conclusion, TA exerts multiple anti-tumor effects in PCa by activating ER stress and suppressing MYC- and E2F-related signaling.
These findings highlight TA as a promising therapeutic candidate for prostate cancer treatment.
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Gain-of-function mutations in RAS genes are the most prevalent oncogenic mutations responsible for about one-third of all human
malignancies. Despite decades of research, direct targeting of RAS remains a major clinical challenge as RAS inhibitors recently FDA-
approved or in clinical trials appear to have limited efficacy due to the emergence of acquired resistance. We recently described a
mechanistically distinct pan-RAS inhibitor, ADT-007, that selectively kills cancer cells harboring activated RAS, whether driven by
oncogenic mutations or activation by upstream receptor tyrosine kinase signaling. ADT-007 potently inhibited the growth of an array of
cancer cell lines harboring various RAS mutations or activated RAS with low nM IC5q values. In contrast, cancer cells with downstream
RAF mutations or cells of normal tissues were essentially insensitive. Cellular, biochemical, and biophysical studies demonstrated that
ADT-007 binds nucleotide-free RAS to block GTP loading and activation of the MAPK/AKT signaling pathway, resulting in mitotic arrest
and apoptosis. ADT-007’s unique selectivity was attributed to metabolic detoxification by glucuronidation from UDP-
glucuronosyliransferases (UGTs), which we found to be enriched in normal cells compared with RAS-mutant cancer cells. Notably,
ADT-007 induced apoptosis and caused nearly complete inhibition of colony formation of Mia-PaCa-2 human pancreatic cell line, while
the pan-KRAS inhibitor, BI-2865, and the pan-RAS inhibitor, RMC-6236, did not induce apoptosis, but only suppressed proliferation
and marginally inhibited colony formation under the same conditions. Furthermore, RAS mutant colon and pancreatic cancer cells did
not develop resistance to ADT-007 under chronic exposure, in contrast to sotorasib, BI-2865, and RMC-6236, which readily produced
cultures that were essentially unresponsive to the inhibitor they were exposed to. Moreover, the resistant cell lines exhibited cross-
resistance to mechanistically distinct classes of RAS inhibitors, including pan-KRAS, pan-RAS, and allele-specific KRAS inhibitors, but
not to ADT-007 or a second-generation inhibitor, ADT-030. These observations suggest a shared mechanism of acquired resistance
that may limit the efficacy of currently known RAS inhibitors (approved or in development). An orally bioavailable prodrug of ADT-007,
ADT-1004, demonstrated favorable tolerability and suppressed tumor growth in orthotopic and patient-derived xenograft models of
pancreatic cancer, accompanied by reductions in activated RAS and p-ERK levels. Consistent with resistance experiments, ADT-1004
displayed superior efficacy than sotorasib or adagrasib in a xenograft model using a resistant MIA-PaCa-2. These findings support
further development of ADT-1004 that holds promise for broad and durable efficacy against RAS-driven cancers.
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TRPVB, a calcium channel, is an oncochannel that is overexpressed in epithelial cancers, especially prostate cancer. We have
observed that concomitant TRPV6 and AR inhibition is synergistic in prostate cancer cells resulting in a strong anti-proliferative effect.
Our preclinical candidate QED-203 inhibits TRPV6-mediated calcium influx (FLIPR and electrophysiology) and NFAT activity (NFAT
luciferase reporter) with low nM potency and potently inhibits AR (AR ligand displacement, AR luciferase reporter and translocation
assay). QED-203 maintains effectiveness in prostate cancer cell lines that are resistant to next generation AR inhibitors including
enzalutamide with multiple resistance mechanisms. QED-203 has high oral bioavailability with a pharmacokinetic profile amenable to
once-a-day dosing. QED-203 is well tolerated in rodents with excellent in vivo efficacy in castrated mouse models of prostate cancers,
including a PDX model with resistance to first and second-generation AR inhibitors (HID-28). TRPV6 target engagement has been
demonstrated for QED-203 in rodents through changes in urine calcium levels, and via gene expression changes consistent with
TRPV6 and AR inhibition in xenograft tumours. QED-203 thus targets a novel dual axis pathway (AR/TRPV6) to supress prostate
cancer growth. QED-203 may offer a new opportunity to treat prostate cancer patients who have developed resistance to next
generation AR therapies, where there is a clear clinical need for new therapeutic approaches



#0415 Combination of VLS-1488 and taxanes induces anti-tumor synergistic effect in cancer cells.
Song Chen, Adriana Roopnariane, Arshi Arora, Samuel Bakhoum, Timothy Bowler, Sarah Bettigole, Scott Drutman, Celia Andreu-
Agullo

Volastra Therapeutics, New York, NY

VLS-1488 is an oral small molecule inhibitor of kinesin family member 18 A (KIF18A) that has demonstrated a tolerable safety profile
and preliminary efficacy in patients with advanced cancers such as high grade serous ovarian cancer (HGSOC). We and others have
previously identified KIF18A, a mitotic kinesin, as a vulnerability specifically in chromosomally unstable cancer cells. VLS-1488
treatment in cancer cells results in defects in chromosome alignment and prolonged mitotic arrest. Taxanes are microtubule-stabilizing
chemotherapy agents commonly used in many cancers including ovarian cancer, breast cancer, and non-small cell lung cancer
(NSCLC). However, response rates vary widely and most resistance develops rapidly, resulting in limited treatment options thereafter.
The similar mechanism of action of VLS-1488 and taxanes, which includes disruption of spindle dynamics and activation of the spindle
assembly checkpoint, suggests a potential for synergistic anti-tumor activity when administered in combination. In this current study, we
selected a panel of ovarian and NSCLC cell lines with different sensitivities to KIF18A inhibition and treated cells with a range of
concentrations of VLS-1488 and taxanes, alone and in combination. Drug combination effects on cell growth inhibition were evaluated
using Bliss synergy score. In vitro, combination of low doses of taxanes and VLS-1488 consistently resulted in synergistic growth
inhibition in cell lines with low sensitivity or resistant to KIF18A inhibition, compared to that of VLS-1488 or taxanes alone. In vivo,
xenograft studies using ovarian cancer cells resistant to VLS-1488 and paclitaxel single agent treatment, demonstrated that
combination treatment of VLS-1488 and paclitaxel results in a synergistic anti-tumor activity, total prevention of tumor growth, and no
significant loss in body weight. Further mechanistic studies revealed pronounced mitotic arrest with the combination treatment in vivo.
We hypothesize that combination treatment of VLS-1488 and taxanes in cancer cells prolongs mitotic arrest and prevents mitotic
slippage to an extent that induces cell death. Overall, our findings presented suggest that combination treatment of VLS-1488 and
taxanes may offer benefit to patients with limited or no response to VLS-1488 monotherapy and/or taxanes.



#0416 HEC201625, a novel oral small molecule inhibitor of PD-L1, demonstrated potent anti-tumor activities both in vitro and
in vivo.
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Background: Despite the clinical success of PD-1 and PD-L1 antibodies, there remains a need for improvement, including the
requirement for intravenous administration, suboptimal response rates, and immune-related toxicities. In contrast, orally bioavailable
small molecule inhibitors of PD-L1 may address these issues by offering treatment convenience, better tissue distribution, and easier
adverse events management in combination therapies. Herein, we report the discovery of HEC201625, a novel small molecule inhibitor
of PD-L1, to enhance antitumor immune response by blocking the PD-1/PD-L1 pathway, providing an alternative for cancer
immunotherapy.

Experimental Methods: In vitro efficacy was tested in HTRF binding and NFAT-driven reporter assays. Functional immune activation
was evaluated in co-cultures of human primary T cells with tumor cells. In vivo efficacy was assessed in syngeneic MC38-hPDL1
models and PBMC humanized xenograft models with A375, NCI-H358, or MDA-MB-231 cells. Combination studies were performed
with 5-FU, anti-VEGF, and KRAS G12C inhibitors. PK and toxicity profiles were evaluated both in vitro and in animal studies.

Results: HEC201625 binding induced PD-L1 dimerization and blocked PD-1/PD-L1 interaction potently and selectively with an ICsq of 2
nM. In the PD-1/PD-L1 NFAT blockade bioassay, HEC201625 effectively reversed PD-1/PD-L1 interaction and restored Jurkat T cell
activity. In the co-culture assay with human primary T cells and tumor cells, HEC201625 enhanced human primary T cell activation in a
dose-dependent manner. In vivo, HEC201625 showed antitumor activities comparable to those of the anti-PD-L1 antibody
atezolizumab in the MC38-hPDL1 murine colon carcinoma model. HEC201625 also demonstrated equivalent or superior efficacy to
atezolizumab across multiple humanized immune system tumor models, including A375, NCI-H358, and MDA-MB-231. Synergistic
antitumor effects were observed when HEC201625 was combined with 5-FU, anti-VEGF, or KRAS G12C inhibitors. In contrast, no
activity was detected in the immunodeficient NCG mice treated with HEC201625, confirming its immune-dependent mechanism.
Moreover, HEC201625 demonstrated good bioavailability across multiple animal species, no significant inhibition against 87 off-target
receptors, and a favorable safety profile in animal toxicology studies.

Conclusion: HEC201625 is a novel oral small molecule inhibitor of PD-L1 demonstrating potent and selective immune activation and
favorable pharmacokinetics and preclinical safety profiles. These results support its further development as a clinical candidate, with
IND-enabling studies ongoing and Phase | trials planned.



#0417 Structure-guided design of JZY3032, a dual-engaging DALTAC that miswires AR-p300 in prostate cancer.
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Chemical-induced proximity (CIP) strategies have expanded the therapeutic landscape by modulating protein-protein interactions, yet
most current modalities, such as PROTACs and molecular glues—juxtapose non-physiological partners, often yielding variable or
unpredictable outcomes. To address this limitation, we developed Domain-ALTeration Chimeras (DALTACSs), a mechanistically distinct
platform that selectively miswires endogenous protein complexes by enforcing non-productive domain-domain interactions between
physiologic partners. Rather than degrading targets or stabilizing native interfaces, DALTACs reconfigure the topology of multi-domain
complexes through rational ligand selection and linker engineering. As a proof of concept, we designed JZY3032, the first-in-class AR-
p300 DALTAC, to disable the androgen receptor (AR)-p300 transcriptional complex, a critical regulatory node in prostate cancer.
Guided by iterative medicinal-chemistry optimization, we conjugated an AR LBD inhibitor to a selective p300 bromodomain inhibitor
using a tunable linker optimized for cooperative, simultaneous dual engagement. The resulting construct redirects the physiological AR-
p300 interaction surface into a sterically misaligned, non-productive configuration, thereby preventing AR N-terminal domain
communication with p300 and suppressing enhancer activation. Mechanistic specificity was confirmed using two negative-control
analogs that selectively disrupt AR or p300 binding; both lacked biological activity, demonstrating that dual engagement and domain-
reconfiguration are required for DALTAC function. SAR studies revealed that linker length, rigidity, and exit-vector orientation are key
determinants of complex miswiring efficiency. Functionally, JZY3032 potently inhibits growth of AR- and p300-co-dependent prostate
cancer models while sparing AR-negative lineages, establishing the lineage-selective therapeutic potential arising from engineered
domain miswiring. Collectively, these data establish DALTACs as a new class of proximity-based therapeutics capable of disabling
oncogenic transcriptional complexes through topology engineering. JZY3032 exemplifies a broadly extensible, modular chemistry
platform for rationally designing future DALTAC molecules targeting diverse disease-relevant protein assemblies.



#0418 ETX-929, a potential best-In-class, oral, highly potent and selective dual ON / OFF state Pan-KRAS small molecule
inhibitor for the treatment of KRAS mutant and wild-type amplified cancers.
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Oncogenic KRAS alterations occur in approximately 23% of all human cancers. The most common oncogenic KRAS alterations are
G12D (~31%), G12V (~24%), and G12C (~15%) mutations. In addition, ~10% of KRAS-altered cancers have wild-type (WT) KRAS
amplification or harbor multiple oncogenic KRAS alterations, including co-occurring KRAS mutations and amplifications. While there
have been drug approvals for KRASG12C targeting covalent inhibitors, there are currently no approved targeted therapies against other
oncogenic KRAS alterations. Pan-KRAS inhibitors that target multiple oncogenic KRAS alterations while sparing other RAS isoforms
have the potential to treat broad patient populations and address resistance to mutant selective KRAS inhibition while avoiding the on-
target toxicities associated with pan-RAS inhibition. ETX-929 is an orally bioavailable, potent, dual GTP (ON)- and GDP (OFF)-state
pan-KRAS inhibitor with excellent selectivity over other RAS isoforms. ETX-929 binds WT and mutant KRAS in active (ON) and inactive
(OFF) conformations with high affinity [Kp(ON-state) = single digit nanomolar; Kp(OFF-state) = picomolar] and >100-fold selectivity
over NRAS and HRAS. In the KRAS-RAF1 RAS-binding domain biochemical assay, ETX-929 potently inhibited complex formation
when KRAS (WT / mutant) was either in the active GMPPNP-bound state (single digit nM IC5) or inactive GDP-bound state (pM 1Csq).
In cells, ETX-929’s dual ON / OFF-state inhibitory activity potently inhibits KRAS mutants that rapidly cycle between GTP- and GDP-
bound states (KRASWTamP KRASG12C) as well as slow cycling mutants (KRASS12Y and KRASQ61H) that predominantly reside in the
ON state. In a broad panel of KRAS mutant (G12X, G13D, Q61H) and WT amplified cancer cell lines, ETX-929 potently inhibited the
KRAS pathway (pERK median IC5g = 0.9 nM) and cell proliferation (median IC5q = 6.23 nM), while showing no viability effects on low
copy number WT KRAS or mutant NRAS / HRAS cells. Oral ETX-929 showed dose-dependent exposures with concordant sustained
tumor pERK reductions, inducing tumor stasis or regression in colorectal, stomach, and lung cancer cell line-derived xenograft models
harboring KRAS alterations (G12D, G12V, G12C, and WT amplified). ETX-929 also shows good cross-species pharmacokinetics
including higher species, excellent pre-clinical tolerability, and no meaningful off-target activity or in vitro safety signals, supporting its
advancement toward clinical development. Overall, ETX-929 is a potential best-in-class, pan-KRAS inhibitor with superior potency,
selectivity over NRAS / HRAS, excellent efficacy and favorable drug-like properties that could improve outcomes for KRAS-driven
cancers that currently lack targeted therapeutic options.



#0419 Targeting NAMPT using Novel Inhibitor RPT-E-037 in Pancreatic Neuroendocrine Tumor.
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Background and Objective: Advanced pancreatic neuroendocrine tumors (pNETs) respond poorly to current FDA-approved
therapies, emphasizing the urgent need to find new and effective treatment targets. Nicotinamide phosphoribosyltransferase (NAMPT),
a key enzyme in the NAD biosynthesis pathway, has emerged as a crucial therapeutic target in pNETSs. Despite its importance, specific
inhibitors directly targeting NAMPT for pNET treatment are currently lacking. This study aimed to evaluate the efficacy of RPT-E-037, a
novel NAMPT inhibitor, in preclinical models of pNETs. Methods: Growth inhibition was determined by MTT, colony formation and
apoptosis assays. We also measured growth arrest using cell cycle analysis. Expression of gene or protein was determined using
quantitative PCR, and western blotting techniques. The impact of NAMPT inhibitor RPT-E-037 was evaluated in pNET in vitro cultures
and in in vivo. Results: RPT-E-037 demonstrated its growth inhibitory effect in BON-1 and QGP-1 pNET cell lines at pharmacologically
relevant concentrations. The inhibitory concentration-50 (IC5g) were determined as 0.3 and 1.2 micromolar (uM) in BON-1 and QGP-1
cells respectively. Importantly, RPT-E-037 demonstrated selectivity, showing no adverse effects on normal islet cells (ABC-TC4286,
AcceGen) at concentrations effective against tumor cells (reflected by its 40-folds higher IC5g). In addition, growth inhibitory effect of
RPT-E-037 significantly rescued by nicotinic acid (niacin) treatment in BON-1 cells. Niacin also diminishes its colony reduction and
apoptotic ability of RPT-E-037 in this cell line. The novel NAMPT inhibitor RPT-E-037 was shown to induce “DNA synthesis (S) phase”
cell cycle arrest. However, niacin treatment switches “S phase” cell cycle arrest to “G0/G1 phase” cell cycle arrest. RPT-E-037
synergized with pNETs standard of care mTOR targeted agent everolimus in both BON-1 and QGP-1 cell lines leading to superior cell
deaths (Cl<1). The in vivo efficacy of RPT-E-037 in BON-1 and QGP-1 cell line derived xenografts (CDxs) are under way. Conclusion:
For the first time, this study reveals the therapeutic potential of RPT-E-037, a new NAMPT inhibitor, for pNETs in preclinical models.
RPT-E-037 shows promise as a novel NAMPT inhibitor and deserves further clinical investigation for pNETs.Generative Al was used
for improving the language of the abstract.



#0420 Targeting proliferating cell nuclear antigen via a miRNA-CSC axis as a new therapeutic approach in multiple myeloma.
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Multiple myeloma (MM) is a plasma cell cancer, which is ranked as the second most common hematologic malignancy. Despite
advances in treatment MM remains incurable. Proliferating cell nuclear antigen (PCNA) is an essential protein which plays a key role in
regulation of cell growth and proliferation. A post-translationally modified isoform of PCNA plays a critical role in the pathogenesis of a
wide variety of malignant diseases including MM. Increased expression of PCNA has been shown to be associated with an aggressive
MM phenotype, making it an attractive therapeutic target. We tested the anti-tumor activity of the novel small molecule PCNA inhibitor
AQH-1996 (alone and in combination with either bortezomib or venetoclax) against 5 different sub-types of MM cell lines. We assessed
the cytotoxic anti-MM effects of varying doses AOH-1996 using standard viability assays and also 3D spheroid degradation assays.
Changes in gene expression relevant to cell growth, cell-cycle progression, apoptosis, methylation status, and cytokine production
following AOH-1996 exposure were analyzed using RT-gPCR and Western blotting, as appropriate. We also evaluated the impact of
AQOH-1996 exposure on miRNA levels. The anti-MM effect of AOH-1996 monotherapy and combinations versus the same cell lines was
then further evaluated in xenograft animal model. AOH-1996 demonstrated dose-dependent reduction of cell growth (2D) and CSC-like
sphere formation (3D) of different subtypes of MM cell lines. Cell cycle assay revealed that AOH1996 treatment resulted in the delayed
mitosis in MM cells. AOH-1996 treatment also significantly down-regulated the gene expression of selected anti-apoptotic markers
(PCNA, CDK4/6, BCL2), cancer stem cell markers (EZH2, Sox2), and inflammatory and pro-survival cytokines (IL-6, FGF2). AOH-1996
treatment down-regulated oncogenic miRNA (miR-21, miR-30a, miR-99a, miR-100, miR-142, miR-191 and miR-222) levels and up-
regulated anti-oncogenic miR-145 along with the reduced cytokine production of VEGF. There was a synergic effect on cell growth and
CSC-like sphere formation when either bortezomib or venetoclax was added to AOH-1996. AOH-1996 and its combination with
venetoclax or velcade showed decreased the protein expressions of EZH2, c-Myc, and PARP in MM cells, and significantly inhibited
MM.1S cell line-derived xenograft tumor growth. Re-expression of miR-145 by its mimic transfection decreased cell growth and
increased the drug sensitivity of AOH-1996 along with the down-regulation of EZH2, CDK4, and CDK6 genes in MM cells, suggesting
an important role of AOH1996-mediated miR-145 in MM cells. These findings clearly suggest that PCNA is a potential therapeutic
target in MM. We have demonstrated for the first time that the PCNA inhibitor AOH-1996 shows potent anti-myeloma activity through its
effects on several key tumor-associated genes/proteins and miRNAs.
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Kirsten rat sarcoma virus (KRAS) gene, a member of the well-known RAS oncogene family, has been identified in a wide variety of
malignant diseases and plays a crucial role in oncogenesis and progression. KRAS mutations have been strongly associated with
shorter overall and progression-free survival in many different malignant diseases, including multiple myeloma (MM). Multiple myeloma
(MM) is a malignant plasma cell disorder ranked as the second most common blood cell malignancy. Clinically, it manifests as anemia,
renal damage, skeletal lesions, and a high frequency of infections, often resulting in death. Despite significant progress in treatment
such as immunotherapeutic drugs, proteasome inhibitors, and apoptosis inhibitors, MM remains incurable due to the development of
drug resistance in patients. The overall survival rate is approximately 60% at 5 years, highlighting the urgent need for new and affective
agents. At least 20% of MM patients have been reported to carry KRAS point mutations. Therefore, targeting the KRAS oncoprotein
provides a potential therapeutic strategy in MM. Early evidence revealed that down-regulation of KRAS using siRNA inhibited MM
tumor growth both in vitro and in vivo. Daraxonrasib (RMC6236), an FDA-approved small molecule pan-Ras (ON) state inhibitor, has
shown anti-tumor activity in U.S. clinical trials. In this study, we evaluated the anti-myeloma activity of RMC6236 in MM cells. Our
results showed that RMC6236 inhibited cell growth in a dose response manner across different MM cell subtypes, including both KRAS
mutant and wild-type (WT) cells. Depending on the KRAS genotype mutational status, the IC50 of RMC6236 was estimated to range
from 20 to 800 nM, Also, cell cycle assays revealed that RMC6236 treatment significantly decreased the number of cells in S phase
(DNA synthesis), suggesting an inhibition of cell cycle progression in MM cells. Moreover, combining RMC6236 with anti-myeloma
agent venetoclax or a novel anti-PCNA agent AOH1996 significantly reduced cell growth in KRAS mutant and WT MM cells. RT-gPCR
assays revealed that RMC6236 treatment led to decreased gene expression of KRAS, CSC signature markers, anti-apoptotic markers,
IL-6, STAT3, and mTOR in MM cells, along with the down-regulation of EZH2 and MEK/ERK signal pathways. These findings suggest
that the inhibition of MM cell growth by RMC6236 may be linked to the down-regulation of these tumor-associated genes. Ongoing
studies aim to further evaluate the anti-myeloma potential of RMC6236.
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In 2024, according to the American Chemical Society, approximately 310,720 new cases of invasive breast cancer will be diagnosed
among US women, and 42,250 women will die from breast cancer. Triple-negative breast cancer (TNBC) represents 10 to 15% of all
breast cancers. TNBC has fewer treatment options than other types of invasive breast cancer, which limits the effectiveness of targeted
hormonal or HER2-directed therapies and is heavily reliant on cytostatic agents such as taxanes and vinca alkaloids. The limited
efficacy and increasing side effects of these agents highlight the urgent need for alternative small molecules that block proliferation
through novel but less toxic mechanisms. We previously synthesized and characterized tetrahydroisoquinoline (THIQ) derivatives,
identifying MG-KKR-4-53 as a highly soluble, non-toxic, and cytostatic agent that halts TNBC cell proliferation without functioning as a
spindle poison. Instead, it arrests the cell cycle at G2/M phase. Continuing our research, we further developed a more potent analogue,
MG-KRR-5-268, and performed comprehensive in-silico ADMET and cheminformatics analyses, comparing it with Taxol, vinblastine,
and MG-KKR-4-53, which map directly to well-known predictive toxicology and metabolism databases/models powered by ADMETIab,
SwissADME, and CYP/clearance data. The compounds of interest were synthesized in our lab using O-mesitylene
sulfonylhydroxylamine as an aminating agent. Reaction of the Isoquinoliniumamino salt with substituted acid chlorides in anhydrous
tetrahydrofuran gave stable ylides. Reduction of the ylides using sodium borohydride gave the target THIQ compounds, which were
characterized by NMR and elemental analysis. Compound 3-fluoro-N-(7-hydroxy-3,4-dihydroisoquinolin-2(1H)-yl)-4-methylbenzamide
(MG-KKR-5-268) showed significant cytostatic activity with IC5q of 169 nM representing a 7.1-fold increase over MG-KKR-4-53 (IC5q -
1.2 pM). Paclitaxel (250 nM) solidified tumor spheroids at submicromolar concentrations, whereas vinblastine (123nM) caused their
disassembly. MG-KRR-5-268 (257nM) exhibited strong prevention of spheroid compaction across submicromolar doses, phenocopying
the disassembly of the vinblastine phenotype through a non-tubulin mechanism, compared to the other THIQ analogs. These findings
highlighted MG-KRR-5-268 acted as the most potent compound with a novel capacity to prevent 3D tumor solidification through
transcriptome reprogramming rather than microtubule binding.
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treatment of microsatellite instability-high (MSI-H) cancers.
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DNA mismatch repair (dMMR) defects occur in a broad range of cancers and are characterized by genomic instability due to TA repeat
expansion, a condition known as microsatellite instability-high (MSI-H). The use of immune checkpoint inhibitors (ICl) in MSI-H cancers
has improved patient outcomes, but ~30-40% of patients do not respond and ~20-25% become refractory to ICI. Genetic ablation or
pharmacological inhibition of Werner RecQ like, ATP-dependent helicase (WRN) activity has been shown to induce growth arrest and
apoptosis in MSI-H cancer cells, but not in microsatellite stable (MSS) cells. Early clinical data with RO7589831 (covalent) and
HRO761 (non-covalent) WRN inhibitors demonstrated clinical responses, validating WRN as an actionable target, but uncertainty
remains on their ability to fully engage WRN. ETX-880 is a novel, potent and selective small molecule inhibitor of WRN for the
treatment of MSI-H cancers. ETX-880 acts through an allosteric, ATP-cooperative binding mechanism and covalent ligation of WRN at
cysteine 727 (C727). The preclinical activity of ETX-880 was characterized and compared to clinical stage WRN inhibitors, including
RO7589831, HRO761, and GSK4418959 (non-covalent). ETX-880 demonstrated >2-fold tighter binding to WRN than RO7589831
(ETX-880 K| = 0.44 pM versus RO7589831 K| = 1.05 uM) with comparable reactivity for WRN C727. ETX-880 selectively inhibits the
ATPase and DNA unwinding activities of WRN with 2-fold greater potency than RO7589831, excellent selectivity against other RecQ
helicases, and no activity for the WRNC727A mutant protein. ETX-880 shows strong anti-proliferative effects in a broad panel of MSI-H
cancer cell lines with no measurable effects in MSS cells. In MSI-H cancer cells, ETX-880 shows 4-fold more potent anti-proliferative
activity than RO7589831 and HRO761 and is ~30-fold more potent than GSK4418959. In vivo, ETX-880 depletes WRN protein and
induces DNA damage markers in tumors and leads to deeper and more sustained tumor regressions than RO7589831 in an MSI-H
colorectal cancer xenograft model. At the efficacious dose, ETX-880 achieves 100% target occupancy (TO) at 2 hours post dose and
maintains ~85% TO at 24 hours, in contrast to RO7589831 which shows substantial loss (~40%) of TO by 24 hours. ETX-880 displays
favorable drug-like properties, including good in vitro ADMET, excellent metabolic stability with low in vivo clearance and high oral
bioavailability and exposures across animal species. Importantly, human PK predictions reveal low clearance, high oral bioavailability
and long half-life, supporting a low once daily oral efficacious dose. Overall, ETX-880 is a potent, selective, covalent WRN inhibitor with
excellent ADMET properties leading to deep and sustained target coverage, highlighting its best-in-class potential in MSI-H cancers.
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Metastasis is the major cause of mortality for breast cancer. Common metastatic sites include bones, lungs, brain, and liver; with breast
cancer brain metastasis (BCBM) accounting for 20-40% of the metastatic cases. HER2-enriched and triple-negative breast cancer
(TNBC) subtypes are more likely to develop BCBM compared to others. BCBM is associated with poor prognoses, with a median
survival time of 7.9 months. The dismal outcomes are due to limited understanding of the molecular mechanisms driving BCBM and the
lack of effective drugs capable of penetrating the blood-brain barrier (BBB). This underscores the critical need to identify new druggable
targets and therapeutics for HER2 and TNBC BCBM. To address this urgent need, in earlier work our group identified a tumor-specific,
alternatively spliced variant of the transcription factor GLI1 (glioma-associated oncogene homolog 1), termed truncated GLI1 (tGLI1).
tGLI1 represents a novel therapeutic target for BCBM because of its selective overexpression in BCBM and the promotion of breast
cancer stem cells (CSC), BCBM progression, and tumor microenvironment remodeling. In prior studies, screening of commercial drug
libraries for tGLI1-selective agents revealed that the FDA-approved antifungal ketoconazole (KCZ) selectively inhibited tGLI1-positive
breast cancer cells in vitro and suppressed tGLI1-driven brain metastases in vivo. However, KCZ’s potent inhibition of the CYP3A4
enzyme raises safety concerns, including liver damage, adrenal insufficiency, and drug-drug interactions. To overcome these issues
with toxicities, we modified the chemical structure of KCZ and identified the novel derivative KCZ-229A as a tGLI1 inhibitor candidate.
We found that KCZ-229A retains selective inhibition of tGLI1-positive breast CSCs but loses the ability to inhibit CYP3A4 enzymatic
activity in vitro. Additionally, KCZ-229A demonstrates no toxicity to normal brain, liver, or mammary epithelial cells in vitro, while in vivo
studies confirmed no liver toxicity (normal serum ALT), no adrenal insufficiency (normal serum ACTH), no hematologic abnormalities,
and no adverse effects on major organs. Moreover, mass spectrometry analysis of serum showed that KCZ-229A has enhanced
bioavailability and BBB permeability. Mechanistic studies revealed that KCZ-229A binds directly and specifically to tGLI1 protein,
induces apoptosis, suppresses the CD44+/CD24- stem cell population, and hampers migration and invasion of tGLI1-positive BCBM
cells in vitro. An experimental mouse metastasis study using intracardiac inoculation demonstrated that systemic administration of
KCZ-229A suppressed the progression of tGLI1-positive BCBM. These findings establish KCZ-229A as a brain-penetrant, and safe
tGLI1-targeting compound, supporting its further preclinical development to optimize its pharmacological profile and assess its potential
to both treat and prevent BCBM.



#0425 ISM6166, a novel oral pan-KRAS (ON/OFF) inhibitor discovered with generative Al shows robust anti-tumor activity in
solid tumors with KRAS alterations.
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The small membrane-bound GTPase KRAS functions as an on/off switch for multiple important cellular signaling pathways, including
RAF/MEK/ERK and PI3K/AKT. As one of the most prevalent cancer drivers, KRAS alterations occur in approximately 17% of all solid
tumors, including pancreatic, colorectal, lung adenocarcinoma, and esophagogastric cancers. Despite recent advances, KRAS G12C-
selective inhibitors face clinical challenges in achieving durable therapeutic efficacy due to acquired drug resistance, while the
mutational diversity of KRAS-driven cancers restricts their utility across patient populations, representing a significant unmet medical
need. On the other hand, targeting all RAS proteins, including HRAS and NRAS, might raise potential toxicity risk, as the RAS family is
essential in normal cells. Here, we report an oral pan-KRAS (ON/OFF) inhibitor ISM6166 that selectively targets all major oncogenic
KRAS variants in both inactive and active conformations across multiple solid tumors while sparing HRAS and NRAS.

Surface plasmon resonance revealed that ISM6166 binds to GDP-bound KRAS (inactive, or “off”) with picomolar affinity and to GTP-
bound KRAS (active, or “on”) with sub-nanomolar affinity. Nucleotide exchange assays and RAS-cRAF binding assays further
supported dual inhibitory function, together identifying sub-nanomolar IC50 values against KRAS variants (G12D, G12V, G12C, and
WT). In cellular assays, ISM6166 suppressed cell growth with single-digit nanomolar IC50 values across cancer cell lines harboring
major KRAS mutations or KRAS amplification, including GP2D (KRAS G12D), SW620 (KRAS G12V), NCI-H358 (KRAS G12C), and
MKN1 (KRAS WT amplification).

Treatment in vivo at 10-30 mg/kg (BID) induced tumor regression in multiple CDX models driven by different KRAS alterations (KRAS
G12D/V/C mutations or KRAS amplification), along with dose-dependent pharmacodynamic responses, including changes in ERK
phosphorylation and DUSP6 transcription.

ISM6166 demonstrated reasonable solubility and permeability. In vivo, it exhibited good plasma clearance and bioavailability across
mouse, rat, dog, and monkey. Additionally, mini-Ames and off-target safety panel profiling indicated no potential risk. Collectively, these
findings highlight the potential of this novel molecule as a potent pan-KRAS (ON/OFF) inhibitor for the treatment of solid tumors with
KRAS alterations.



#0426 Development of heptamethine carbocyanine based small molecule targeting platform for tumor specific drug delivery.
Paul Algate’, Jeffrey A. Kern2, Lyle Small’, Ruizheng Wang', Ryan Westberry'!, Margaret Karow!, Steve LaMond’
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Improved tumor-targeting strategies are needed to enhance a cytotoxic drug’s therapeutic efficacy while minimizing systemic toxicity.
Antibody-drug conjugates (ADCs) have shown this potential but are limited by a restricted tumor-epitope diversity; Each ADC is
designed for a single tumor type, with development, manufacturing, and cold-chain requirements adding complexity and cost. A
targeting platform that is inexpensive, modular, and applicable across tumor types could address these gaps. Dye-drug conjugates
(DDC) have the potential to overcome these limitations. DDCs are composed of heptamethine carbocyanine (HCC) compounds that
selectively interact with Organic Anion-Transporting Polypeptides (OATPs), chemically conjugated to diverse cytotoxic payloads. DDCs
target OATPs which are overexpressed across human tumor types and represent a novel class of tumor-selective transporter targets.
Additionally, they possess near-infrared (NIR) fluorescence enabling both imaging and therapy delivery making them attractive as a
single small molecule delivery framework. Novel HCC analogs were synthesized and characterized as tumor-targeting scaffolds. These
compounds exhibited minimal intrinsic cytotoxicity in normal and tumor cell lines. In vitro imaging of tumor cell lines confirmed HCC
uptake. In vivo and ex vivo imaging of tumor xenografts following HCC systemic administration confirmed HCC tumor accumulation
with minimal accumulation in other organs. Two of the novel HCCs were synthesized with cytotoxic payloads including doxorubicin,
SN38 and MMAE as pro-drugs, linked via a cathepsin B cleavable linker. Upon linker cleavage, the released drugs become active.
These DDCs were assessed for solubility, thermodynamic stability and plasma stability (mouse, human) identifying promising
candidates. Studying candidates further, in tumor cell lines HCC-MMAE was internalized, and cleaved to release MMAE, resulting in
cell death. At 72H, IC50 of HCC-MMAE in A549 cells was 92.7+9.6nM, in MCF7 cells 59.3+4.6nM, and SW620 79.6+37.6nM. The
IC50 for MMAE alone was 0.49+0.2nM, while HCC alone >1,000nM across all cell lines. In vivo and ex vivo imaging of tumor
xenografts following systemic administration confirmed DCC tumor accumulation with minimal accumulation in other organs. In
conclusion, novel HCC-based DDCs have been developed as tumor-selective targeting agents. Conjugation of cytotoxic payloads to
the HCC scaffold allowed effective delivery of payload, with the potential ability to use compounds previously limited by their systemic
toxicity. The HCC platform allows conjugation of diverse payloads, with broad tumor applicability through the OATP target, and is
synthetically simple and cost-effective to produce.



#0427 PMR-116, a second-generation RNA polymerase | inhibitor displaying therapeutic efficacy in a broad spectrum of
malignancies.
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Ribosome biogenesis (RiBi) is a key driver of cell growth and is strongly elevated in cancers with high MYC activity. First-generation
Pol I inhibitor CX-5461 showed clinical benefits but also triggered non-specific DNA damage. PMR-116 was developed to provide
selective Pol | inhibition with improved tolerability, minimal off-target induced DNA damage and stronger on-target inhibition of rRNA
synthesis.

PMR-116 anti-cancer activity was assessed across >100 cancer cell lines representing 20 major tumour types. It showed broad anti-
proliferative activity, with GI50 values from 32-4500 nM and a median of approximately 300 nM. Normal tissue-derived cells were
significantly less sensitive, with GI50 values between 6-33 uM. In vivo, PMR-116 significantly reduced tumour burden and improved
survival in preclinical cancer models, including Vk*MYC multiple myeloma, CT26 colorectal cancer, MMTV-PyMT breast cancer and
MLL-ENL+Nras AML (with and without TP53 mutation).

Given the strong dependence of MYC-driven cancers on elevated RiBi, PMR-116 produced marked responses in MYC-addicted cancer
models, consistent with exploiting a core vulnerability in MYC-amplified disease. In the large MURAL cohort of advanced prostate
cancer PDX, weekly PMR-116 monotherapy at 300 mg/kg produced complete responses in two models, including a neuroendocrine
prostate cancer PDX, a subtype with limited therapeutic options. A targeted 3D culture screen identified synergy between PMR-116
and PARP inhibitors, and between PMR-116 and AR-targeting agents, both of which have clear clinical translation pathways.

In a phase | clinical trial, PMR-116 was well tolerated, demonstrated robust on-target activity producing approximately 50 percent
reduction of rRNA synthesis in patient PBMCs within 24 hours. No global DNA damage signalling was detected at active dose levels.
Overall, PMR-116 shows potent anti-cancer activity across a wide range of malignancies, with particular strength in MYC-driven
tumours. Its selectivity for Pol | and favourable safety profile support its progression into an MRFF-funded phase Il basket trial
commencing in 2026.
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#0431 A new approach methodology (NAM) for specificity testing: ISTAND qualification of the membrane proteome array to
evaluate off-target binding of MAb-based therapies.

Diana Norden, Jonathan T. Sullivan, Carmen Navia, Jonathan Richards, Alexander Hobby, Rachel Fong, Benjamin Doranz

Integral Molecular, Philadelphia, PA

Background: Scientifically validated New Approach Methodologies (NAMs) provide an opportunity to better predict drug safety in
humans while also accelerating drug development and regulatory review. The FDA has established pathways to qualify NAMs as Drug
Development Tools (DDTs) through various mechanisms that now include the Innovative Science and Technology Approaches for New
Drugs (ISTAND) program.

Methods: We developed the Membrane Proteome Array (MPA) platform for specificity testing of antibody-based therapeutics. The MPA
assesses binding interactions across ~6,000 membrane proteins, each individually expressed in their native structural configuration
within live or unfixed cells. The screen uses high-throughput flow cytometry, allowing for quantitative and high-sensitivity detection, and
any identified targets are validated by titration analysis. The MPA is being qualified as a novel DDT through FDA’s ISTAND program.
Results: As part of our DDT qualification, we performed a comparison study of 35 antibody therapeutics evaluated for specificity using
both our MPA and conventional tissue cross-reactivity (TCR) studies. We found that 17% of these drugs had an off-target that was not
expected based on TCR results. Overall, the MPA and TCR results were consistent for only about half of the molecules tested. In
numerous instances, TCR results were inconclusive based on technical variability, nonspecific or cytoplasmic staining, or false-positive
staining. Such results highlight the difficulty of using TCR data for deciding actionable next steps. In contrast, off-targets from the MPA
are de-risked by statistically quantifying relative affinity and binding levels, localizing binding to extracellular vs. intracellular epitopes,
and determining tissue expression patterns in humans to assess the in vivo safety risk. Through the MPA qualification process, we
have also quantified the sensitivity and reproducibility of the platform and implemented additional quality control procedures and data
analyses.

Conclusions: MPA data is already routinely used in regulatory applications for antibody-based biotherapeutics and may be used to
replace or complement other cross-reactivity studies. The MPA is currently in the last stages of review for DDT qualification through
FDA’s ISTAND program.



#0432 Targeting Brachyury with small molecules: A new therapeutic paradigm for chordoma and neuroendocrine carcinomas.
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Chordoma is a rare cancer arising from embryonic notochord remnants, most often in the sacrum and cervical spine. Although surgery
and radiation are standard treatments, complete removal is frequently not possible and recurrence is common, leaving patients without
effective targeted therapies. A defining molecular hallmark of chordoma is the aberrant reactivation of the transcription factor (TF)
Brachyury (TBXT), a developmental regulator normally silenced in adult tissues. TBXT functions as a lineage-survival factor, driving
tumor initiation and progression and establishing itself as both a diagnostic marker and compelling therapeutic target.However, TFs like
TBXT are inherently difficult to drug due to their structural disorder and dependence on chromatin context. To overcome these barriers,
we developed TF-Scan, a proteome-wide mass spectrometry platform that directly quantifies TF chromatin occupancy in live cells,
enabling functional assessment and therapeutic targeting of TFs that were previously considered undruggable.Using TF-Scan, we
discovered TAL61, a first-in-class covalent small-molecule hit that selectively binds TBXT and displaces it from chromatin. We initiated
an iterative medicinal chemistry campaign, generating multiple analog series with improved covalent engagement, potency, and drug-
like properties. Lead compounds strongly suppressed TBXT-dependent transcriptional programs and showed potent cytotoxicity in
TBXT-expressing chordoma cell lines while sparing TBXT-negative controls. In vivo, optimized analogs produced robust tumor growth
inhibition in UCH1 xenografts and the CF-365 patient-derived xenograft model, with excellent tolerability and durable pharmacodynamic
activity. Transcriptomic analyses of TCGA, cBioPortal, and CRO datasets revealed aberrant TBXT expression in subsets of NECs,
including Merkel Cell Carcinoma and Small Cell Lung Cancer. Ongoing work using cancer cell lines and patient-derived organoids is
defining TBXT dependency in these diseases, suggesting that TBXT may serve as a broader lineage survival factor.Together, these
results establish TF-Scan as a powerful TF drug discovery- platform and demonstrate the feasibility of pharmacologically targeting
TBXT. Our covalent inhibitors show potent, selective antitumor activity in chordoma and point to new therapeutic opportunities in
neuroendocrine cancers lacking targeted treatments.



#0433 A robust automated workflow for precise oncoprotein quantification to accelerate targeted degradation and oncology
research.
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Quantitative and reproducible measurement of oncoproteins is essential for evaluating signaling biology, validating biomarkers, and
advancing targeted degradation strategies such as Proteolysis-Targeting Chimeras PROTACSs. Traditional Western blotting is widely
used but is limited by variable assay performance and poor reproducibility, hindering its ability to support rigorous protein quantification
across diverse sample types.! Similarly, ELISA detection methods are often not sufficiently sensitive and do not confirm the molecular
weight of the detected protein. We developed a fully automated, calibration-based workflow using the Jess™ automated Western
system to enable sensitive and absolute quantification of endogenous and overexpressed proteins. KRAS was used as a
representative oncogenic target. While historically KRAS has been regarded as an undruggable target, recent advances in the field
have demonstrated that PROTAC strategies can effectively degrade this oncogenic protein, increasing the important of precise KRAS
quantification tools.2 A recombinant KRAS standard curve (0.012-1.5 ng/pL) demonstrated excellent linearity (R2 > 0.99), broad
dynamic range, and high sensitivity. Precision testing showed robust peak area agreement across capillaries and days, confirming
stable performance suitable for quantitative protein profiling. Application of this workflow to HelLa lysates, transiently transfected
HEK293 cells, and extracellular vesicle samples enabled reliable detection of both high- and low-abundance KRAS populations.
Quantitative assessment of the constitutively active KRAS mutant G12D antibody further highlighted the platform’s ability to resolve
clinically relevant variants with high specificity and sensitivity.3 Although demonstrated using KRAS, this automated workflow is broadly
applicable to additional oncoproteins, signaling molecules, and degradation substrates. Its integration of automated capillary
electrophoresis, defined calibration standards, and digital quantification supports key applications including PROTAC efficacy
assessment, variant-specific analysis, and biomarker development. By coupling reproducible assay performance with absolute
quantification, this method provides a powerful platform to accelerate oncology research and therapeutic discovery across multiple
protein targets.

1. S. C. Taylor, L. K. Rosselli-Murai, B. Crobeddu, I. Plante, A critical path to producing high quality, reproducible data from quantitative
western blot experiments. Scientific Reports. 12 (2022)

2. T. Kos, D. Saur, Breaking down KRAS: Small-molecule degraders for cancer therapy. Signal Transduction and Targeted Therapy.
10 (2025)

3. Y. Tang et al., Targeting KRASG12D mutation in non-small cell lung cancer: Molecular mechanisms and therapeutic potential.

Cancer Gene Therapy. 31, 961-969 (2024)



#0434 Target agnostic phage display for nanobodies that alter immune cell function.
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Introduction: The discovery of novel cancer immunotherapies is currently limited by a reliance on known antigens and screens that
prioritize binding affinity over function. To overcome this, we developed INSPIRE-seq, a platform integrating NGS and phage display to
unbiasedly select for nanobodies against cell subtypes within the tumor microenvironment (TME). Here, we advance this technology to
address a critical unmet need: the direct isolation of nanobodies that functionally modulate immune cell behavior. Our objective is to
move beyond simple binding and deploy a strictly target-agnostic strategy to identify therapeutic candidates based solely on their ability
to enhance T cell efficacy, without prior knowledge of their molecular targets.

Experimental Procedures: To validate this functional selection strategy, we established an ex vivo model using bead-purified naive CD8
T cells. Cells were activated with aCD3 and aCD28 antibodies in the presence of recombinant PD-L1 to mimic TME inhibitory signaling.
Simultaneously, the cells were co-incubated with a library of nanobody-displaying bacteriophage. The top 10% of live T cells
expressing the highest levels of the activation marker CD69 were sorted via flow cytometry to capture nanobodies capable of
enhancing T cell activation, independent of their binding target. Enrichment dynamics were tracked via Oxford Nanopore sequencing.
Individual phage clones were subsequently amplified and re-tested for both binding and functional modulation within the same assay.
New Data: We initiated the screen using a library with confirmed in vivo efficacy, verifying that this activity translated to detectable
baseline modulation in our ex vivo model to ensure the presence of enrichable candidates. From this validated starting point, we
performed four rounds of biopanning and sorting for increased CD69 expression. We isolated individual clones that, based on amplicon
sequencing, collectively represented 25% of the starting library population. These dominant clones were individually tested for activity.
Notably, clone 9-1-12 exhibited significant binding to CD8 T cells compared to controls. Critically, this binding was functionally linked to
activation: the specific population of T cells bound by the nanobody displayed a significantly increased frequency of CD69 positivity
despite the presence of PD-L1 inhibition. This demonstrates the feasibility of recovering a functional modulator solely through
phenotypic selection.

Conclusions: Our findings provide evidence that INSPIRE-seq can select and enrich for nanobodies that alter cell function in a target-
agnostic manner. This supports our central hypothesis that phenotypic screening can identify immunomodulators without prior antigen
knowledge, offering a novel pipeline to uncover therapeutic candidates that overcome TME immunosuppression.



#0435 Novel anti-CD3 heavy chain-only antibodies for use in T-cell engaging therapeutics.
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Background: Multispecific T cell-engager (TCEs) antibodies have shown great promise as immunotherapeutic molecules. These
therapies redirect T cells to recognize and kill cancer cells through co-engagement of tumor associated antigens and a T cell antigen,
often CD3. Despite their clinical efficacy, the molecular complexity of current TCEs poses challenges for drug manufacturability,
developability, and achieving desirable pharmacokinetic/pharmacodynamics. Currently, all approved TCE multispecifics rely on aCD3
binders derived from conventional IgG antibodies.Heavy chain-only antibodies (HCAbs) featuring a single-domain (VHH) binding
moiety are attractive alternatives to conventional IgGs in immunotherapies. The absence of a light chain in HCAbs notably simplifies
multispecific development. To-date, no axCD3 HCAbs with properties comparable to best-in-class clinically approved IgGs have been
reported.

Methods: Functional xCD3 HCAbs were discovered by combining llama immunization and a novel yeast-based HCAb discovery
technology. Following rounds of yeast-based HCAb selection, T cell stimulating «aCD3 HCAbs were identified, humanized, and
optimized to exhibit desirable drug profiles. We demonstrated the potency of these lead molecules in two bispecific formats: 1+1 «CD3
X oCD20 and as a VHH-TCR fusion using a TCR specific for the gp100 peptide HLA complex. CD3e binding was confirmed by x-ray
crystallography using one of the lead HCAbs.

Results: This study resulted in a panel of six functional aCD3 TCEs. These molecules predominantly competed with a known CD3
epitope, recognizing the CD3e subunit of the human T cell receptor complex with weak to strong affinities and robust drug
developability profiles. Crystallographic data and subsequent structural modelling show a unique angle of approach for our lead
stimulating HCADb suggesting the interaction with the TCR complex is likely limited to only the CD3d¢ heterodimer, as CD3ye docking is
modeled to produce significant steric clashes. The panel displayed a promising functional potency range as multispecifics; with two
molecules displaying comparable in vitro tumor cell killing efficacy to clinically validated molecules such as the first-in-class TCR-aCD3
fusion TCE, tebentafusp.

Conclusions: We showcase the discovery and engineering of novel aCD3 HCAbs with functional potency comparable to other clinically
validated molecules. This panel of highly-developable HCAbs provide new building blocks to expand the design space for TCE
multispecifics and enable the next generation of multispecific immunotherapeutics.



#0436 Redox-DNA repair co-targeting with IP-DNQ and rucaparib induces oxidative DNA damage and GSDME-mediated
pyroptosis in NQO1-positive tumors.
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Cancer remains a leading cause of mortality worldwide, with current therapies often failing to eradicate resistant tumor populations.
This highlights the need for strategies that exploit tumor-specific metabolic and DNA repair vulnerabilities. NAD(P)H:quinone
oxidoreductase 1 (NQO1), commonly overexpressed in solid tumors, enzymatically activates redox-cycling prodrugs, offering a
selective tumor targeting strategy. Isopentyl-deoxynyboquinone (IP-DNQ), a potent NQO1-bioactivatable quinone, undergoes futile
redox cycling to generate reactive oxygen species (ROS), induce oxidative DNA damage, and deplete NAD*/ATP. Given that PARP
activation is an early response to DNA damage, we investigated the mechanistic synergy between NQO1-dependent redox cycling and
PARP inhibition using IP-DNQ combined with rucaparib, an FDA-approved PARP inhibitor. Rucaparib significantly enhanced IP-DNQ-
induced ROS accumulation, DNA strand breaks, and metabolic collapse in an NQO1-dependent manner. This combination triggered
caspase-3 activation and gasdermin E (GSDME) cleavage, leading to pyroptotic cell death characterized by LDH release and IL-18
secretion. Both pharmacologic inhibition and genetic knockout of NQO1 abolished these effects, confirming the essential role of IP-
DNQ bioactivation. Importantly, the IP-DNQ/rucaparib combination suppressed tumor growth and prolonged survival in orthotopic
pancreatic and lung cancer models without causing systemic toxicity. These findings uncover a novel redox-DNA repair co-targeting
strategy that amplifies oxidative DNA damage and redirects apoptosis toward immunogenic GSDME-mediated pyroptosis. This
approach broadens the therapeutic scope of PARP inhibitors and offers a promising platform for treating NQO1-overexpressing
cancers.



#0437 Targeting RNA demethylase ALKBH5 with mefloquine enhances antitumor immunity and reduces osteosarcoma
progression and metastasis.
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Background: Osteosarcoma (OS) is the most common form of bone cancer in youth, with a second incidence peak observed in adults
over the age of 50. Current OS treatments rely on aggressive chemotherapy and surgery, which remain largely ineffective for patients
with metastatic or relapsed disease. Approximately 20% of patients present with metastases at the time of diagnosis, with a five-year
survival rate below 30%. This highlights an urgent need for a novel drug to treat OS. Recently, our group identified the RNA
demethylase ALKBH5 as a key promoter of OS growth and metastasis. Using high throughput FDA approved drug library, we identified
mefloquine as a small-molecule inhibitor of ALKBH5. Importantly, we discovered that mefloquine improves the efficacy of
immunotherapy in OS. These findings indicate that mefloquine may serve as an effective therapeutic for treating osteosarcoma
patients.

Methods: shRNA and CRISPR-Cas9 based knockout were used to assess the effects of ALKBH5 depletion on osteosarcoma growth
and metastasis. Fluorescence-based high-throughput screening (HTS) of FDA-approved and LOPAC compound libraries identified
meflogquine as a potential ALKBH5 inhibitor. RNA sequencing was performed to identify genes altered in mefloquine-treated OS cells.
In vitro human and murine OS models were used to identify the inhibitory potency of mefloquine. Surface plasmon resonance (SPR)
and m6A dot blot assays were used to validate mefloquine’s interaction with ALKBHS5. In vivo orthotopic intratibial and tail vein mouse
models were used to test the efficacy of mefloquine for reducing OS growth, metastasis, and improving immunotherapy response.
Ongoing experiments aim to further elucidate the mechanisms of mefloquine-mediated OS suppression.

Results: Here, we demonstrate that mefloquine is a promising inhibitor of ALKBH5, suppressing OS growth and metastasis, and
improving immunotherapy response. Loss of ALKBHS5 in vitro and in vivo significantly reduced osteosarcoma cell growth and tumor
burden. RNA sequencing revealed that mefloquine treatment led to upregulation of immune-related genes. In vivo mouse models
showed reduction of tumor volume and metastatic burden in mice treated with mefloquine.

Conclusion: Our results establish mefloquine as a promising inhibitor of ALKBH5 in osteosarcoma, effectively suppressing tumor
growth and metastasis while enhancing antitumor immune responses. As an FDA approved drug for malaria, mefloquine could be
repurposed as a safe and effective therapy for OS.



#0438 The multibody drug conjugate (MDC) BD200 mediates anti-tumor activity through a novel dual-targeting mode.
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Purpose: The therapeutic efficacy of antibody drug conjugates (ADCs) relies on effective tumor targeting. However, intra-tumor and
inter-lesional heterogeneity of target expression limit ADC efficacy. Moreover, treatment with an ADC exerts selective pressure favoring
antigen-negative clones, thus enhancing drug resistance. To address this challenge, we introduce the Multibody technology, which
allows for specific recognition of multiple tumor associated antigens through a simple symmetrical antibody.

Methods: Multibodies maintain the format of natural, symmetrical IgGs but can adjust their binding to different tumor surface-enriched
antigens. This multi-specificity is designed to improve drug efficacy, reduce resistance and widen the responding patient population.
BD200 is a multibody drug conjugate (MDC) whose fragment variable (Fv) domain is designed to bind alternatively to either TROP2 or
Nectin-4 with high specificity. In its symmetrical human IgG1 format, two such identical Fv domains create an “OR" gate enabling the
MDCs to bind bivalently to cells that express target A, cells that express target B or cells that express both A and B. BD200
incorporates a topoisomerase 1 inhibitor-based linker-payload. We tested BD200’s internalization and cell-killing on a wide array of
tumor types, each expressing one or both antigens. In a series of in-vivo mouse studies using human cell line-derived xenograft (CDX)
and patient-derived xenograft (PDX) models, we compared BD200’s efficacy to that of several approved anti-TROP-2 and anti-Nectin-4
ADCs. In these studies, we also tested BD200 in tumors that are refractory to approved ADCs. Finally, we assessed PK in NHPs to
cross-compare with data from approved ADCs.

Results: BD200 demonstrated rapid internalization and strong cytotoxic potency across a wide range of tumor cells. While each
approved monospecific ADC performed well on some tumor cell lines, BD200 was comparable or superior to approved ADC
comparators with all cell lines tested in vitro. Assessing in vivo anti-tumor efficacy, BD200 showed deep and durable anti-tumor
responses including in models refractory to approved ADCs. BD200 showed similar or superior serum stability and PK properties
compared to approved ADCs.

Conclusion: The preclinical data suggest that a bivalent MDC addresses the challenge of tumor heterogeneity, while retaining the
developability and the functional traits of a natural, simple, symmetrical human IgG. This may allow BD200 to drive deeper responses
in more tumor types and more patients than existing ADCs.



#0439 Inhibition of extracellular matrix remodeling and metastatic activity by dichloroacetate and chloroquine in the presence
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Introduction: Oral squamous cell carcinoma (OSCC) is characterized by extracellular matrix (ECM) remodeling associated to a pro-
inflammatory and protumoral metabolic activity that promote invasion and metastatic progression. This study assessed the effect of a
triple therapy combining sodium arsenite (NaAsQO2), chloroquine (CQ), and dichloroacetate (DCA) on inflammatory signaling and ECM
remodeling in a 4-nitroquinoline-1-oxide (4NQO)-induced tongue OSCC mouse model.

Methods: Eight-week-old female BALB/c mice were exposed to chemical induction with the carcinogen (100 pg/ml) or treated with
placebo (water control) for 16 weeks, then observed for up to 16 additional weeks. At 32 weeks post-treatment, mice were sacrificed,
and their tongues were removed. The oral tumor tissues were then cultured for 24 hours in the presence of NaAsO2, CQ, and DCA.
Tumor tissues and explants were analyzed for TNF-a, nitric oxide (NO), matrix metalloproteinase-9 (MMP-9), and collagen integrity.
Results: 4NQO carcinogenic activity on animal tongues led to a significant development of dysplasia and invasive SCC cases. OSCC
explants culture showed in comparison to healthy tissues elevated levels of nitric oxide production, associated with increased
expression of the pro-tumoral TNF-&, MMP-9 expression and collagen fiber disorganization were increased in such conditions.
Surprisingly whereas NaAsO2 alone amplified inflammatory mediators, its combination with CQ and DCA significantly decreased NO
and TNF-a levels. Strikingly this effect led to a significant downregulation of MMP-9, and preserved Type IV collagen architecture.
Masson’s trichrome staining revealed a restoration of dense, parallel collagen fibers resembling those found in an ECM architecture
observed in low-grade dysplasic tongues in comparison with OSCC. These findings demonstrate that TNF-o/NO-driven MMP-9
activation is a central mechanism of ECM degradation in OSCC, and that a simultaneous modulation of aerobic glycolysis and
autophagy may disrupt the metastatic signaling axis involved in extracellular matrix remodeling and metastatic activity in 4ngo-induced
oral squamous cell carcinoma.

Conclusion: Altogether, our findings show that our combined treatment was able to reprogram the inflammatory process of tumor
progression by inhibiting the molecular processes involved in extracellular matrix remodeling and invasion. This combined treatment
represents a novel avenue for metabolic-inflammation-targeting strategy for OSCC in particular in view of the limited treatment options
and the risk of chemoresistance.



#0440 Targeting oncogenic TBRI signaling inhibits androgen-independent prostate cancer growth and metastasis.
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Metastatic castration-resistant prostate cancer (mMCRPC) remains the primary cause of prostate cancer-related mortality. Despite
available treatments, the molecular mechanisms underlying tumor invasion and metastasis are not fully understood, highlighting the
need for novel therapeutic strategies. In this study, we developed fully human monoclonal antibodies (mAbs) that prevent the
proteolytic cleavage of the transforming growth factor-beta (TGFB) type | receptor (TBRI) by steric hindrance. This cleavage, mediated
by the metalloprotease ADAM17 (a disintegrin and metalloprotease domain 17), also known as TACE, results in the generation of a
soluble intracellular domain (TBRI-ICD) that translocates to the nucleus of castration-resistant prostate cancer (CRPC) cells and
promotes epithelial-to-mesenchymal transition (EMT), invasion, and metastasis. High levels of TGFBR1 were found to correlate with
poor survival in two independent clinical cohorts of patients with mCRPC, and a strong positive association between TGFBR1 and
ADAM17 expression was observed. In a preclinical human mCRPC mouse model, treatment with our therapeutic mAbs effectively
prevented nuclear accumulation of TBRI-ICD, inhibited EMT, and suppressed tumor growth, invasion, and metastasis. Notably, the
therapeutic effect was comparable to that of docetaxel, a current standard-of-care chemotherapy, and without noticeable side effects.
These findings suggest that targeting TBRI cleavage using specific mAbs offers a novel precision medicine approach for mCRPC. By
selectively blocking the pro-metastatic activity of TBRI-ICD without disrupting physiological TGFp signaling, this strategy may provide a
safer and more effective alternative to existing therapies for advanced prostate cancer.
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Significant progress has been made in targeting KRAS, however, KRAS G12C inhibitors like sotorasib and adagrasib have shown only
modest efficacy with ORR of 28-43% and PFS of around 6 months, highlighting unmet needs for overcoming the resistance compared
to EGFR inhibitors like osimertinib with ORR of 77% and PFS of 18.9 months. Acquired resistance involves KRASG12C amplifications,
activating KRAS/NRAS mutations, and bypass activation of RTK, PI3K-AKT, YAP/TAZ-TEAD or JAK-STAT3 pathway. KRAS inhibitors
also disrupt ERK-driven negative feedback, causing ERK reactivation and adaptive resistance. To address these limitations, vertical
inhibition across the RTK-RAS-MAPK axis has gained attention!). Here, to investigate mechanisms underlying acquired resistance and
identify effective combination strategies, we established KRAS G12C inhibitor-resistant clones from NCI-H358 cells by performing ENU
mutagenesis followed by single-cell selection, and then gradually exposing the selected clones to increasing concentrations of
sotorasib and adagrasib for 6-9 months. In both sotorasib- and adagrasib-resistant clones, p-ERK was suppressed while elevation of p-
AKT and YAP expression with enhanced nuclear localization was observed compared with parental cells. Surprisingly, SOS1
expression was significantly elevated over 3-fold in both sotorasib- and adagrasib-resistant clones without change in SOS2 levels,
which is known to play a compensatory role, indicating that SOS1 co-inhibition is critical for overcoming KRAS inhibitor resistance. Our
SOS1-panKRAS modulator, HM101207 exhibited strong synergy with KRAS G12C, RAS(ON) or MAPK pathway inhibitors in KRAS
G12C-mutant NCI-H2122 and SNU-1411 cells. In NCI-H1373 and NCI-H2122 xenograft models, oral administration of HM101207 at
100 mg/kg produced a marked enhancement of antitumor activity when combined with adagrasib at low dose 20 mg/kg and high dose
100 mg/kg, or with RMC-6236 25 mg/kg. Notably, HM101207 restored tumor regression even after tumors relapsed under adagrasib or
RMC-6236 monotherapy. To explore how SOS1 inhibitor modulates KRAS inhibitor-induced resistance, we performed RNA-seq on
mouse xenograft tumors derived from KYSE-410 cell harboring the KRAS G12C mutation after HM101207 treatment. Differential
expression analysis revealed that HM101207 significantly inhibited the expression of hallmark hypoxia genes including ALDOC, ENO2,
HK2, MKNK2, PFKFB3, PGK1, SERPINE1, SLC2A1, VEGFA. Hypoxia is associated with the drug-tolerant persister state and
eventually leads to drug-resistance. Therefore, HM101207 can overcome KRAS inhibitor resistance by strongly suppressing both
MAPK and hypoxic pathways. As a combination therapy, it enables more durable pathway inhibition and enhanced antitumor efficacy.
GLP toxicology studies are ongoing to support IND submission.
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T-cell acute lymphoblastic leukemia (T-ALL) is a highly aggressive hematologic malignancy with limited targeted therapies. While
chemotherapy induces remission, relapse remains a major challenge, with long-term event-free survival of only ~30%. Transcriptomic
profiling of patient samples (GSE33469, GSE33470) revealed that T-ALL exhibits elevated oxidative phosphorylation (OXPHOS)
activity and upregulation of NAMPT, the rate-limiting enzyme of NAD* salvage pathway. The salvage pathway is the main pathway
utilized by eukaryotic cells to produce NAD+, a critical energy currency used for biological processes such as glycolysis, oxidative
phosphorylation, and the DNA damage response. Previous targeting of NAMPT was unsuccessful because complete inhibition of
NAMPT was associated with unacceptable toxicities. Here, we evaluate RPT1G, a novel hyperbolic NAMPT inhibitor designed to avoid
toxicities associated with complete inhibition, as a therapeutic candidate for relapsed/refractory (R/R) T-ALL. RPT1G eliminates NAD+
in cancer cells while allowing NAD+ production in healthy tissues. This was linked to cytotoxicity in T-ALL whereas toxicity in normal
PBMCs was mitigated sparing these cells. We hypothesized that hyperbolic inhibition of NAMPT with RPT1G would selectively impair
T-ALL cell metabolism while sparing normal cells, and that combining RPT1G with agents targeting compensatory survival pathways
could enhance therapeutic efficacy. RPT1G was evaluated in a Phase 1 healthy volunteer clinical study and showed a favorable safety
and tolerability profile (NCT06667765). In T-ALL, RPT1G rapidly depleted intracellular NAD*/NADH and ATP, with Seahorse assays
confirming suppression of mitochondrial energy pathways such as glycolysis and OXPHOS compared to vehicle controls. Further, a
CRISPR loss-of-function screen identified the antiapoptotic protein BCL2 as a synthetic lethal partner with RPT1G. Consistently,
combining RPT1G with venetoclax, a clinically available BCL2 inhibitor, produced enhanced cytotoxicity across T-ALL cell lines and
significantly enhanced ATP depletion compared to single agents. BH3 profiling, a functional assay used to determine BCL2 family
dependencies, was used on several patient-derived xenograft (PDX) models. Using different concentrations of BH3 mimetics (BIM,
BAD, MS1, and XXA1 0.01uM - 100uM) we demonstrated modest BCL2 dependency in these models, further supporting this strategy.
In vivo, the RPT1G-venetoclax combination significantly extended survival in PDX-bearing mice compared to vehicle or monotherapy
groups. These findings establish NAMPT inhibition with RPT1G plus BCL2 blockade with venetoclax as a promising therapeutic
approach for R/R T-ALL, warranting further translational investigation.
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Breast cancer is the most common female malignancy in the U.S. and the leading cause of cancer-related deaths in women worldwide.
Nearly 80% of breast tumors express estrogen receptor alpha (ERa) which drives tumor progression. While endocrine therapies and
CDK4/6 inhibitors have increased overall survival, many patients experience recurrence of metastatic disease that is largely refractory
to additional lines of endocrine therapy. Metastatic disease remains incurable, highlighting the need for alternative treatment
approaches. Through a genome-wide CRISPR knockout screen, we identified Lemur Tail Kinase 2 (LMTK2) as the top hit exhibiting
synthetic lethality in the presence of the endocrine therapy, endoxifen, in both endocrine-sensitive and -resistant cell line models. Using
publicly available patient tumor databases we identified LMTK2 copy number gain/amplification in 67% of ERo+ human metastatic
breast tumors, while only 1% of primary tumors harbored these genomic alterations. Elevated LMTK2 expression in early-stage primary
breast tumors was associated with worse recurrence-free survival and overall survival. We discovered that LMTK2 mRNA and protein
levels were substantially elevated in nearly all cell-line and patient-derived models of endocrine and CDK4/6i resistance. Utilizing
siRNAs and dox-inducible shRNA expressing cell lines, we found that knockdown of LMTK2 enhanced the efficacy of multiple
endocrine therapies in treatment naive models and resensitized resistant models to their respective treatment. LMTK2 overexpression
was found to be sufficient for conferring resistance to all standard of care therapies tested including endocrine agents, CDK4/6i, and
PI3K inhibitors. RNAseq and global proteomics of LMTK2 overexpressing and knockout models revealed the PISK/AKT pathway and
estrogen signaling as highly regulated pathways by LMTK2. Confirmatory western blot studies demonstrated that LMTK2
overexpression results in dramatic increases in AKT and ERa phosphorylation and activity, while knockout of LMTK2 diminishes these
effects. Attempts to completely ablate LMTK2 in endocrine/CDK4/6i-resistant models via CRISPR were not successful, and continuous
siRNA or shRNA-mediated knockdown was lethal in resistant cell lines, confirming its essentiality in this setting. In summary we have
uncovered LMTK2 as a novel mediator of endocrine/CDK4/6i resistance that is mechanistically linked to the PI3K/AKT pathway among
others. Genetic manipulation of LMTK2 has validated it as an ideal therapeutic target for both advanced and newly diagnosed forms of
ERo+ breast cancer.
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Human endogenous retroviruses (HERVs) are abundant genomic elements, transcriptionally repressed under normal physiological
conditions. However, epigenetic alterations during disease reactivate HERV expression. HERV-K, specifically, has been identified as
prevalent in numerous tumor types, including prostate, lung, breast, colon, and ovarian cancers and its presence correlates with tumor
progression and protumoral signalling. In addition, HERV-K’s immunosuppressive role in the placenta, where it is usually expressed,
points to a potential similar function within the tumor microenvironment, making it an attractive therapeutic target. We have
comprehensively evaluated HERV-K as a potential target for T-cell Engagers (TCEs) and Antibody-Drug Conjugates (ADCs). This
evaluation has been limited by the availability of tool antibodies. Employing flow cytometry and immunohistochemistry (IHC), HERV-K
expression on the tumor cell surface was consistently low and unstable, often lost upon enzymatic cell detachment, indicating
susceptibility to proteolytic cleavage. Receptor quantification on HERV-K+ tumor cell lines varied from 0-25,000 receptors per cell. IHC
results confirmed low membranous staining across various tumor types, with a significant proportion of the protein detected in the
cytoplasm, and thus, not available for antibody engagement. In vitro functional evaluation was performed by generating HERV-K tool
TCEs and ADCs. While HERV-K TCEs demonstrated moderate and specific tumor cytotoxicity, HERV-K tool ADCs did not elicit HERV-
K-dependent cytotoxic effects. In conclusion, while HERV-K presents an intriguing opportunity due to its tumor-selective expression, its
inconsistent and labile surface presentation poses considerable challenges. Our findings suggest that HERV-K may be a viable target
for TCE-based therapies, but less so for ADCs, primarily due to insufficient receptor density. Future efforts necessitate the development
of high-quality specific antibodies to fully harness HERV-K’s therapeutic potential in cancer. Note: Human biological samples were
sourced ethically, and their research use was in accord with the terms of the informed consents. IHC experiments were done by DLS.
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Targeted therapies such as antibody-drug conjugates (ADCs) have transformed the delivery of cytotoxic payloads to tumors, yet their
clinical efficacy is often hampered by off-target toxicities. These toxicities arise when the antigen-binding component undergoes
systemic catabolic elimination that leads to premature release of the cytotoxic payload in healthy tissues. A pre-targeting approach
which separates the targeting binder from the cytotoxic payload and enables them to unite only at the tumor site, offers a promising
solution. In this paradigm, the binder is allowed to concentrate at the tumor but clear systemically before the protodrug is administered,
It ensures that the payload is activated predominantly where the binder has accumulated—at the tumor—thereby reducing off-target
toxicity and increasing the therapeutic index. We present preclinical data on Shasqi’s Click Activated Protodrugs Against Cancer
(CAPAC®), a click chemistry-based pre-targeting technology that powers tumor-directed in vivo payload activation. The therapeutic
candidate consists of a CEACAMS5-targeted, clickable small format antibody binder and a chemically attenuated, clickable protodrug of
monomethyl auristatin E (MMAE). Upon administration, the binder accumulates at the tumor, and a subsequent protodrug dose 'clicks’
specifically with the binder, restoring cytotoxic activity. The CEACAMS5 binder showed high affinity (KD 0.046 nM) and binding potency
(EC50 3.06 nM) with minimal internalization while retaining its ability to activate protodrugs. The MMAE protodrug was attenuated
~700-fold in vitro and cleared rapidly in vivo (thalf, fast = 6 min, thalf, slow =19 min), minimizing systemic exposure. In multiple
CEACAMS5+ xenograft models, CAPAC enabled superior tumor control compared to a cognate ADC, including complete responses in
highly sensitive tumors (pancreatic and lung) and durable stasis in minimally sensitive tumors (gastric). The treatment also induced
marked tumor regression in large mouse tumors. It was well tolerated in naive rodents. This first-in-class CEACAMS5-directed pre-
targeting strategy addresses key limitations of conventional targeted therapies by leveraging in vivo click chemistry to selectively
concentrate cytotoxic payloads at the tumor. It illustrates robust anti-tumor efficacy in multiple tumor models, including large tumors,
more representative of the disease in humans, and a favorable tolerability profile. By decoupling the targeting from the payload
delivery, pre-targeting with CAPAC minimizes off-target toxicity, enables higher dosing and has the potential to enhance clinical benefit.
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Background: Tumor-associated macrophages (TAMs) are a major component of the tumor microenvironment (TME) and exhibit
functionally distinct phenotypes: anti-tumoral M1 and pro-tumoral M2 TAMs. The predominance of M2-like TAMs promotes tumor
growth, angiogenesis, and immunosuppression, making them a promising target for cancer immunotherapy. M2-like TAMs frequently
express the C-type lectin DC-SIGN/CD209, and we discovered that nanoparticles composed of pullulan polysaccharide are
preferentially engulfed by DC-SIGN-expressing M2 macrophages. Leveraging this property, we developed UI-102, a novel
nanoparticulate TLR7/8 agonist using pullulan nanoparticles as an M2 TAM-targeted drug delivery system. This study aimed to
evaluate the anti-tumor efficacy and mechanism of action of UI-102, focusing on its ability to reprogram TAM phenotypes and activate
anti-tumor immunity.

Methods: The anti-tumor activity of UI-102 was assessed in multiple murine syngeneic subcutaneous tumor models. Mechanistic
studies included analysis of TAM phenotypic shifts and activation of the anti-tumor immune cascade. Biodistribution and TAM
accumulation were examined in an orthotopic mouse model, comparing Ul-102 with resiquimod sulfate and the naked TLR7/8 agonist
used in the UI-102 formulation.

Results: UI-102 exhibited broad and potent anti-tumor activity across diverse cancer models, correlating with the degree of
myeloid/macrophage infiltration in the TME. Despite a short plasma half-life (T1/2), UI-102 rapidly and selectively accumulated in TAMs
in the orthotopic model. This targeted delivery induced a robust phenotypic switch from immunosuppressive TAMs to an M1-like state,
triggering downstream anti-tumor immune cascades. These changes were associated with increased infiltration of T cells and NK cells
and the induction of tumor antigen-specific CD8+ T cells. The anti-tumor effects of Ul-102 were significantly superior to those of control
agents, including resiquimod sulfate and the naked TLR7/8 agonist.

Conclusion: Ul-102 effectively targets and reprograms immunosuppressive TAMs to an M1-like phenotype, thereby unleashing a strong
anti-tumor immune response. This unique mechanism positions UI-102 as a promising novel immunotherapeutic agent for a wide range
of solid tumors. A first-in-human clinical trial of Ul-102 in solid tumors is planned for initiation in Q1 2026.
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Emerging evidence highlights the potential of lymphatic-sparing strategies in head and neck squamous cell carcinoma (HNSCC), as
well as the sentinel lymph node (SLN) as a critical immunological niche 1-3. Within this context, CCR7* dendritic cells (DCs) have been
identified as an essential subpopulation for the response to immunoradiotherapy 4. Here, we investigated the therapeutic effect of
intranodal CCR7 agonists CCL19/21 into the SLN using a sustained-release fibrin gel-conjugate system in the syngeneic, orthotopic,
partially programmed death-1 inhibitor (PD-1i) sensitive 4MOSC1 model of HNSCC 2, aiming to enhance DC function along the tumor-
SLN axis. C57BI/6 mice were injected with 4MOSC1 cells in the buccal space and underwent SLN mapping and injection of CCL19/21
conjugated (con.) to fibrinogen intranodal (i.n.), CCL19/21 unconjugated (uncon.) to fibrinogen i.n., PD-1i intraperitoneal (i.p.),
CCL19/21 con. to fibrinogen i.n. + PD-1i i.p., or sham surgery following 6 days after tumor implantation. Animals were monitored for
tumor volume and survival. Primary tumors were assayed by flow cytometry. Intranodal con. CCL19/21 led to a significantly reduced
tumor growth (p= <0,0001 vs. sham) and complete response (CR) rate of 60%, whereas uncon. CCL19/21 i.n. (p=0,3354 vs. sham)
and sham groups showed no CR. Combination of con. CCL19/21 + PD-1i significantly improved overall survival with 80% survival by
day 34, compared to 60% for con. CCL19/21 i.n., and 0% for uncon. CCL19/21 i.n. and controls. Flow cytometric analysis 48 h
following treatment shows enhanced DCs and enhanced activated DCs in tumors in con. CCL19/21 treated mice. Intranodal delivery of
CCRY7 agonists CCL19/21 significantly enhances DCs and activated DCs in tumors, reduces tumor growth and prolongs survival in the
HNSCC 4MOSC1 mouse model.

1. Delclaux | et al. 2024;10(1):28-37.2. Saddawi-Konefka R et al. 2022;13(1):4298.3. Cochran AJ et al. 2006;6(9):659-670.4. Saddawi-
Konefka R et al. 2025;16(1):6578.5. Wang Z et al. 2019;10(1):5546.
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Background: Small cell lung cancer (SCLC) remains an aggressive malignancy with limited treatment options and a 5-year survival rate
under 10%. Delta-like ligand 3 (DLL3), expressed in >85% of SCLC but absent from normal tissue, represents an attractive therapeutic
target. Existing DLL3-directed antibody-drug conjugates suffer from poor payload stability and limited tumor penetration. To overcome
these limitations, we engineered a DLL3-targeted nano-immunoconjugate (NIC) of SN38, the active metabolite of irinotecan, using an
albumin-based nanoscaffold.

Methods: SN38 was encapsulated in a human serum albumin (HSA) matrix and non-covalently coated with a recombinant anti-DLL3
monoclonal antibody to yield DLL3-SN38-NIC. Stable conjugation was confirmed by HSA-IgG interactions and zeta-potential shift.
Binding kinetics were evaluated using Biacore surface plasmon resonance (SPR) and Octet bio-layer interferometry (BLI) employing
AHC biosensors to determine DLL3-antibody affinity and specificity. Cytotoxicity was assessed using IncuCyte live-cell imaging across
five SCLC cell lines (DMS454, SHP77, NCI-H82, NCI-H889, and NCI-H211) with varying DLL3 expression.

Results: DLL3-SN38-NIC retained high-affinity DLL3 binding (KD = 3 x 1071® M) and demonstrated potent cytotoxicity in SCLC cell
lines. NIC formation did not reduce cytotoxic activity compared with free SN38, confirming preserved potency. Cytotoxicity trends were
consistent across lines with variable DLL3 expression, and DLL3 antibody alone exhibited negligible cytotoxicity. These findings
confirm that nano-immunoconjugate formation maintains drug activity and DLL3 binding; additional in-vivo studies are underway to
evaluate pharmacokinetics and tumor selectivity.

Conclusions: Albumin-based DLL3-SN38-NICs represent a novel nano-oncologic platform that preserves SN38 potency and achieves
high-affinity DLL3 engagement. Ongoing studies will assess in-vivo selectivity, biodistribution, and therapeutic potential in DLL3-
positive SCLC and other neuroendocrine malignancies.

Keywords: DLL3, nano-immunoconjugate, SN38, albumin nanocarrier, small cell lung cancer
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Background: CBP/p300 are essential transcriptional coactivators of the androgen receptor and play a critical role in prostate cancer
pathogenesis. Small-molecule CBP/p300 degraders have demonstrated potent efficacy against prostate cancer but are limited by
toxicity, impeding clinical translation.

Methods:To enhance tumor specificity and minimize systemic toxicity, we developed a Degrader-Antibody Conjugate (DAC) by linking a
highly potent CBP/p300 degrader to a prostate-specific membrane antigen (PSMA) antibody, generating JZY-2233. In vitro
antiproliferative activities were assessed using VCaP and LNCaP prostate cancer cell lines. In vivo efficacy, pharmacodynamics, and
toxicity were evaluated in a LNCaP xenograft mouse model.

Results: JZY-2233 induced robust growth inhibition in VCaP and LNCaP cells, with picomolar IC50 values. In vivo, treatment with JZY-
2233 led to sustained CBP/p300 degradation and suppression of c-Myc and PSA in tumor tissues, with effects persisting up to 168
hours post-dose. A single administration at 10 mg/kg resulted in complete tumor suppression for over 90 days in the LNCaP model,
significantly exceeding the effect of the unconjugated parent degrader. Importantly, JZY-2233 markedly reduced systemic toxicity.
Conclusions: JZY-2233 is a highly potent, antigen-targeted CBP/p300-PSMA DAC, offering prolonged tumor suppression and reduced
toxicity in models of advanced prostate cancer. This approach provides a strong rationale for further evaluation in clinical studies and
may be adapted for targeting additional tumor antigens across diverse cancers.
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Prognosis for head-and-neck squamous cell carcinoma (HNSCC) remains poor in advanced stages, and patients suffer from severe
treatment-associated adverse effects. Here, we have preliminarily investigated whether the embryonic transcription factor SIX1 drives
HNSCC and could serve as a target for a first-in-class EMT degrader. While SIX1 is required during embryonic development, it is no
longer or only weakly expressed in adult tissue. However, many cancers show a reactivation of SIX1, leading to various pro-
tumorigenic effects such as an increase in proliferation and an induction of epithelial-mesenchymal transition (EMT). This makes SIX1,
particularly combined with its absent or low expression in normal tissue, a potentially therapeutic target. For this purpose, we
developed a SIX1-specific PROTAC (ELX19) through a CRO. In this project, we have applied sequential immunofluorescence for the
analysis of patient tissue, and in vitro assays to test the efficiency of the SIX1 degradation through ELX19 and detect associated
phenotypic effects. The 36-marker immunofluorescence panel confirmed an increased SIX1 expression in cancer tissue and showed a
correlation between SIX1 and an immunosuppressive immune infiltrate, highlighting potential mechanistic links between SIX1 and
HNSC progression. Regarding the PROTAC, ELX19 led to an efficient SIX1 degradation in the nanomolar and low micromolar range
(depending on the cell line) and induced therapeutically desirable effects, such as an increase in apoptosis under cisplatin. In
conclusion, these preliminary results indicate the potential of SIX1 as a therapeutic option in HNSCC - an option that patients urgently
need.
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Background: ER+ inflammatory breast cancer (IBC) is under-appreciated and under-investigated as an aggressive subset of ER+
breast cancer, despite having rates of metastasis comparable to triple negative (TN) IBC. Recent genome-wide profiling of tumors from
patients with metastatic breast cancer has shown that IBC samples have a higher frequency of AURKA amplification than non-IBC
samples. Our pilot studies in IBC validate these findings and suggest AURKA is amplified in TNIBC. We hypothesize that Aurora
Kinase A (AURKA) is a viable therapeutic target in metastatic IBC and in particular ER+ IBC and may exhibit synthetic lethality with
ARID1A and SMARCA4 in IBC.

Methods: We reviewed RNA and DNA data from clinically ordered BostonGene tumor assays for IBC versus non-IBC at MDACC. Using
ER- IBC cell lines we examined the protein expression of AURKA and Alisertib efficacy was tested using WST assay in IBC cell lines.
Senescence was examined using B-gal staining and ELISA assay. In vivo efficacy was studied in a novel ER+ IBC patient derived
xenograft (PDX) MDA-BCM-IBC-102.

Results: We previously demonstrated using a large multi-institutional IBC data set including 137 IBC patient tissues analyzed using
Affymetrix gene expression arrays, no clear clustering among ER response genes by ER+ subtypes and high AURKA expression in
both ER+ and ER- cases. Comparing 23 ER+ IBC to 164 ER+ NON-IBC patient samples from Boston Gene, we find AURKA is
amplified in 70% cases and a statistically significant inverse relationship between AURKA and SMARCA4 in IBC. Expression of
AURKA by immunoblotting in IBC cell lines demonstrates AURKA expression in four IBC cell lines, including two HER2+ (IBC3 and
KPL4) and two triple negative (A3250 and SUM149). Higher doses of Alisertib promote reversible senescence assayed by SA-Bgal
assay and high IL6 by ELISA validated senescence associated secretory phenotype. In collaboration with the PDX program at Baylor
College of Medicine led by Dr. Lewis, our team has developed first novel ER+ PDX model from an ER+ IBC patient. In vivo study
demonstrated combination treatment with Alisertib and fulvestrant significantly inhibited tumor growth in ER+ PDX models at 28 days
compared to either monotherapy, indicating potential synergistic efficacy.

Conclusions: AURKA is commonly amplified in IBC and often associated with gene alterations that may predict synthetic lethality to
AURKA targeting. In ER+ IBC AURKA amplification is inversely correlated with putative synthetic lethal partner SMARCA4. We have
characterized IBC models with high AURKA expression and demonstrated sensitivity to AURKA inhibition with fulvestrant. Senescence
at higher doses of Alisertib in TNIBC models may provide a direction for targeting resistance or escape. Further studies in ER+
organoids are ongoing.
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SERPINBS, also known as squamous cell carcinoma antigen (SCCA) is a cysteine protease inhibitor and prognostic marker associated
with poor outcomes in cervical cancer. SERPINBS blocks lysosomal-mediated cell death by inhibiting lysosomal cysteine proteases
such as Cathepsin L and S (CatL, CatS) promoting radioresistance, metastasis, and recurrence. Thus, SERPINBS3 is a promising target
for translational treatment. We hypothesize that SERPINB3-binding small molecules will sensitize tumor cells to radiation therapy (RT)
by disrupting its protease inhibitor activity. Small molecule candidates were identified on a DNA-encoded library screen of 4.4 billion
compounds. To test top candidates for cytotoxicity, cervical cancer cell lines CaSki vector control (CTRL) and SERPINB3-
overexpressing (B3OE) cells were treated with SERPINB3-targeting small molecules for four hours, followed by increasing doses of
RT. Cell death and viability were measured using LDH and CCK8 assays at 48 and 72 hours post-RT, respectively, and significance
assessed with ANOVA analyses. Protease activity assays were performed using fluorogenic CatS substrate conversion following
preincubation of recombinant SERPINB3 with candidate small molecules. One small molecule enhanced RT-induced cell death in
CaSki cells in a concentration-dependent manner. SERPINB3-OE cells displayed even more radiosensitization by this compound
compared to CTRL cells. Additionally, no cytotoxic effects were observed in non-malignant END1 cervical epithelial cells. Interestingly,
none of the candidate small molecules blocked SERPINBS function in in vitro protease assays, suggesting an alternative mechanism
may be at play. Collectively, these results suggest that small molecule approaches may represent promising therapeutic avenues for
targeting SERPINB3 to overcome radioresistance in cervical cancer, and further preclinical development is underway.



#0454 Overcoming PD-1 resistance with a first-in-class dual-mode agent that transforms ‘cold’ tumors to ‘hot’.
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Background: Immune checkpoint blockade fails in most colorectal cancers (CRCs) because they are immunologically ‘cold’ and
mismatch repair-proficient (PMMR). This stands in stark contrast to mismatch repair-deficient (dMMR) ‘hot’ tumors, which are highly
responsive; neoadjuvant anti-PD-1 achieves a 100% clinical complete response in early-stage dMMR CRC. This profound disparity
underscores the urgent need for a strategy to therapeutically convert pMMR tumors into a dMMR-like state. Current approaches lack
the coordinated mechanism necessary to induce and sustain this conversion at the cellular level.

Methods: We have designed a panel of dual-mode agents to deliver two synergistic insults to individual tumor cells, directly and
indirectly disrupting DNA mismatch repair (MMR) MSHZ2/6 genes. Using a real-time microsatellite instability (MSI) reporter screen, we
identified lead compounds that mechanistically induce a high MSI (MSI-H) phenotype. The most promising candidate was subsequently
evaluated in murine models of pMMR CRC resistant to PD-1 blockade.

Results: We identified BDB025, a potent, first-in-class dual-mode agent that induces a robust MSI-H phenotype while simultaneously
epigenetically silencing critical MMR genes. Crucially, this dMMR-like conversion is achieved at very low, sub-cytotoxic dosages,
demonstrating a unique non-cell-death-mediated mechanism of action. This coordinated, two-pronged attack within the same cell
overwhelms the DNA mismatch repair machinery, specifically MSH2/MSH6, increases tumor mutational burden and T cell influx.
Consequently, BDB025 converts ‘cold’ pMMR tumors to ‘hot’, ablates established tumors, and overcomes resistance to anti-PD-1
therapy, significantly outperforming standard agents.

Conclusion: We demonstrate a paradigm-shifting therapeutic strategy: a single molecule that pharmacologically induces a synthetic
dMMR state by co-opting two synergistic mechanisms of action. Our lead candidate, BDB025, effectively breaks PD-1 resistance,
paving the way to extend the curative potential of immunotherapy to the vast population of patients with pMMR cancers.

Keywords: PD-1 resistance, colorectal cancer, MSI-H, DNA mismatch repair, MSH2, MSH6



#0455 MCO001: A novel chemoimmunotherapy antibody drug conjugate for treating folate receptor alpha expressing
pancreatic cancer.
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Background: The prognosis for patients with advanced pancreatic ductal adenocarcinoma (PDAC) remains dismal, even with intensive
multi-agent chemotherapy. Many patients are also unable to tolerate these regimens due to systemic toxicity. Folate receptor alpha
(FRo), overexpressed in up to 80% of PDAC cases, is associated with poor clinical outcomes and represents a promising therapeutic
target. MCOO01 is a novel chemoimmunotherapy antibody-drug conjugate (ADC) designed to target FRa and to harness both payload-
mediated and antibody-mediated cytotoxic mechanisms. Here, we evaluated the preclinical efficacy and safety of MC001 in FRo:-
expressing PDAC models.

Methods: A high-affinity FRo-specific antibody was isolated from a human v-gene phage display library and engineered into a dimeric,
tetravalent IgG1 antibody (ADoBind) through a disulfide bond generated by an S444C mutation. MC001 was synthesized by lysine-
based conjugation of the ADoBind antibody to monomethyl auristatin E (MMAE) via an enzyme-cleavable linker, achieving an average
drug-to-antibody ratio of 6.

Results: The tetravalent ADoBind antibody demonstrated higher avidity to FRa than its monomeric counterpart and mediated robust
antibody-dependent cellular cytotoxicity (ADCC) against FRo-positive SU.86.86 human pancreatic cancer cells using human peripheral
blood mononuclear cells (PBMCs), while complement-dependent cytotoxicity was not detected. In a SCID mouse xenograft model co-
administered with human PBMCs, ADoBind antibodies induced potent ADCC in vivo and achieved significant tumor growth inhibition. In
a single-dose PDAC xenograft study, ADoBind-MMAE ADC (MCO001) produced approximately fivefold greater tumor inhibition than its
monomeric ADC counterpart at equivalent molar dosing. Tumor suppression was durable, persisting beyond 30 days after a single
injection, and resulted in improved overall survival. Single-dose toxicology studies in SD rats and cynomolgus monkeys showed that
MCO001 was well tolerated, with no significant systemic toxicities. Only transient, mild neutropenia was observed at the highest dose
level (12 mg/kg). The serum half-life of MC001 was 5.4 days following a single 3 mg/kg dose, supporting favorable pharmacokinetics
for intermittent dosing.

Conclusions: Up to 40% of ADC payloads may be released extracellularly before cellular internalization, revealing an opportunity to
exploit the intrinsic antitumor activity of the antibody moiety. By combining antibody-mediated immune cytotoxicity with targeted delivery
of a payload, MCO001 represents a next-generation chemoimmunotherapy ADC capable of killing both proliferating and quiescent (Go-
phase) tumor cells. These results in preclinical models support advancement of MC0O01 and the ADoBind platform, which are currently
progressing through IND-enabling development.
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Lysine acetyltransferase 6 (KAT6A/B) is a MYST family member of histone acetyl transferases (HATSs), with elevated activity across
different cancer types. Due to its driving role in activation of hormonal signaling, KAT6 is a promising drug target specifically in estrogen
receptor positive (ER+) breast cancer. Indeed, efficacy has been demonstrated in clinical trials investigating KAT6 inhibition in ER+
breast cancer. Proteolysis-targeted chimeras (PROTACS) are heterobifunctional molecules inducing the proximity between a target
protein and an E3 ligase (e.g. CRBN), leading to target ubiquitination and subsequent degradation. KAT6 PROTAC can target both its
enzymatic and scaffold functionalities, potentially leading to improved efficacy. In addition, selectivity towards KAT6A could increase
drug tolerability and reduce adverse events.In the current work, we present a novel KAT6A-selective PROTAC, developed using the
AIMS™ proteomics and Al platform. Using structural mass spectrometry (MS) data and Al modeling, we generated confident structures
of the KAT6-E3-PROTAC ternary complex and identified PROTAC-dependent conformations, enabling accurate modeling of the
complex for further optimization. The resulting PAI-PROTAC demonstrates efficient KAT6A degradation and growth inhibition in ER+
breast cancer cell lines, with high selectivity over KAT6B and over other KAT enzymes, as well as no degradation activity in CRBN
neosubstrates. Altogether, these results illustrate how proteomics-aware-Al enables rational PROTAC design, leading to discovery of a
potent and selective KAT6A degrader.



#0457 Nebivolol triggers apoptosis, ferroptosis and necroptosis in triple-negative breast cancer.
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Background: Triple-negative breast cancer (TNBC) lacks effective targeted therapies and remains associated with poor outcomes. We
are investigating nebivolol, an FDA-approved third-generation B-blocker, as a candidate for drug repurposing in TNBC. We have
previously reported that nebivolol inhibits TNBC cell growth, proliferation, clonogenic potential and disrupts autophagic flux, leading to
accumulation of autophagosomes and lysosomes. RNA-seq analysis further revealed enrichment of ferroptosis (FDR = 0.076),
apoptosis (FDR = 0.111), and necroptosis (FDR = 0.133) pathways following nebivolol treatment. Here, we aimed to conduct deeper
mechanistic investigation of nebivolol-induced cell death pathways.

Methods: Two TNBC cell lines (MDA-MB-231 and SUM159) were used for all the experiments. The effects of nebivolol (10 pM, 24h) on
ferroptosis were assessed using the BODIPY C11 lipid peroxidation assay kit. Apoptosis and necroptosis were evaluated after
treatment with 10 pM nebivolol for 24, 48, and 72h using FITC Annexin V Apoptosis Detection kit. Annexin V-positive cells were
classified as apoptotic, whereas Annexin V-positive/Pl-positive cells represented necroptotic and late-stage apoptotic populations.
Nebivolol-induced apoptosis was confirmed using western blot analysis of cleaved/total PARP and caspase-3 and -7 at 24, 48, and
72h. Necroptosis-mediated membrane damage was measured by LDH release following 3-100 uM nebivolol treatment for 24h. All
experiments included a minimum of three biological replicates, each with at least three technical replicates. Data were analyzed using
GraphPad Prism 10.1, and statistical significance was determined by one-way ANOVA with multiple comparisons (p < 0.05).

Results: Consistent with RNA-seq results, nebivolol 10 pM significantly increased lipid peroxidation by 1.5- to 2-fold, confirming
ferroptosis induction. Nebivolol 10 pM significantly increased Annexin V-positive/Pl-positive but not Annexin V-positive/Pl-negative
populations in a time-dependent manner, suggesting its role in late-stage apoptosis and necroptosis. Nebivolol 10 pM treatment
elevated cleaved PARP and caspase-7,but not caspase-3 levels, in a time-dependent manner, confirming apoptosis induction.
Nebivolol 30 and 100 pM significantly increased LDH release indicating pronounced necroptosis-mediated membrane rupture.
Conclusion: Overall, nebivolol elicits multimodal programmed cell death in TNBC by activating both apoptotic and non-apoptotic
pathways. These findings support nebivolol as a promising repurposed drug candidate for TNBC and identify ferroptosis and
necroptosis as previously unrecognized components of its antitumor mechanism.



#1320 Interim results of clinical trial phase 1 of pan-mKARS or PTEN loss tumor targeting peptide drug conjugates
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mKRAS and PTEN alterations are highly prevalent across multiple cancer types - occurring in approximately 45% of colorectal cancers
(CRC) and up to 30-50% of non-small cell lung cancers (NSCLC) - yet they remain largely undruggable. These malignancies exhibit
enhanced albumin metabolism and macropinocytosis to sustain their elevated metabolic demands, presenting a unique opportunity for
selective, metabolism-guided drug delivery. We developed a next-generation platform of albumin-binding peptide drug conjugates
(PDCs) to target mKRAS and/or PTEN loss tumors. The lead candidate, MPD-1 (Maleimide-KGDEVD-Doxorubicin), represents the first
clinical-stage prototype in this series. MPD-1 couples a maleimide anchor for covalent albumin conjugation with a dual-cleavable
KGDEVD linker that responds to both cathepsin B and caspase-3/7, enabling highly selective, apoptosis-responsive payload release
within the tumor microenvironment. This dual-trigger mechanism ensures intracellular liberation of doxorubicin through lysosomal
cathepsin B activity and secondary amplification via caspase-3/7 cleavage in neighboring apoptotic cells - sustaining cytotoxic activity
through in-situ feedback amplification and a potent bystander effect. Preclinical studies demonstrated that MPD-1 exhibits strong
antitumor efficacy in mKRAS-mutant colorectal and PTEN-loss NSCLC models, with approximately ten-fold lower systemic toxicity than
free doxorubicin. Combination regimens with radiation, PARP inhibition, DNA-PK blockade, or immunotherapy yielded further
synergistic effects. The ongoing Phase | clinical trial [NCT06944457] is open-label, single-center, dose-escalation and dose-finding trial
to evaluate the MTD, RP2D and pharmacokinetics of MPD-1 in patients with advanced mKRAS and/or PTEN loss solid tumors. We are
going to report the interim results of clinical study of MPD-1 as a first-in-class, caspase/cathepsin-responsive, albumin-binding peptide
drug conjugate. We next engineered MPD-5 (Maleimide-KGDEVD-Exatecan) as a second-generation conjugate optimized for higher
potency. MPD-5 extends the platform to topoisomerase | inhibition, and it showed superior efficacy in various mKRAS cancers and
PTEN loss cancers.

Acknowledgments: This research was supported by the Korea Drug Development Fund (HN21C0264).
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The development of Antibody drug conjugates (ADCs) has shown to provide a powerful approach for the development of targeted
therapies in Oncology. The majority of approved ADCs are focused on a few targets using a limited number of antibodies conjugated to
a large array of liners and payloads combinations. However, in spite of the availability of these approved ADCs, there are several
cancer types with poor prognosis for which the availability of targeted therapies remains limited. Addressing this limitation would require
the identification of cell surface targets overexpressed in these cancers, the determination whether these targets are internalized, thus
enabling the development of internalizing monoclonal antibodies able to deliver cytotoxic payload within the cancer cells. We have
recently identified by proteomics approach such a target named PTGFRN as an internalizing, cell surface protein overexpressed in
several cancers in need of targeted therapies such as head and neck, lung, pancreatic cancers, medulloblastoma and mesothelioma.
We have demonstrated that PTGFRN expression was associated with migration, proliferation and spheroid formation, key steps in the
metastasis process making PTGFRN a target of interest for the development of novel anti-cancer therapy. PTGFRN expression was
overexpressed in mesothelioma, head and neck and medulloblastoma while it remained negative in corresponding normal tissues.
Using humanized transgenic mice, we have developed and characterized fully human monoclonal antibodies to PTGFRN. Several
screening assays were used to select high affinity, internalizing fully human monoclonal antibodies. ADCs derived from these
antibodies were efficacious in a dose dependent fashion at the nM range to inhibit proliferation in vitro and tumor formation in vivo. for
several PTGFRN expressing human cancer cell lines while it had no effect on PTGFRN negative human cell line. These in vitro and in
vivo data will be presented here. These results establish PTGFRN as a target for antibody-drug conjugate development for cancers
with unmet needs.



#7455 The therapeutic potential of CCL5 and endoglin in ER-positive breast cancer.
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Estrogen receptor (ER) signaling drives approximately 75% of all breast cancers and remains the central target of endocrine therapies.
However, therapeutic resistance—particularly in metastatic ER-positive tumors harboring activating ESR1 ligand-binding domain
mutations such as Y537S and D538G—continues to pose a major clinical challenge. These mutations frequently arise under endocrine
treatment pressure and are readily detected in metastatic lesions and circulating tumor DNA (ctDNA). Although CDK4/6 inhibitor-based
combination therapies have improved patient outcomes, the mechanisms sustaining resistance in ESR1-mutant tumors and their
associated therapeutic vulnerabilities are still not fully defined. To address this gap, we examined the crosstalk between endocrine-
resistant breast cancer (ERBC) cells and the tumor microenvironment. Using co-culture systems comprising seven ERBC cell lines—
including genome-edited ESR1 mutants—and four stromal cell types, we profiled 28 tumor-stroma secretome pairs using cytokine
antibody arrays. This analysis identified CCL5 and endoglin as consistently upregulated in resistant tumor-stroma interactions. We
hypothesized that CCL5 and endoglin promote endocrine resistance and metastatic progression through paracrine signaling within the
microenvironment. To test this, we generated CCL5-knockout EO771 cells via CRISPR-Cas9 and validated CCL5 loss by gRT-PCR
and ELISA. CCL5-deficient cells exhibited significantly reduced proliferation and migration in vitro. In orthotopic mouse models, CCL5
knockout tumors showed markedly diminished growth and metastatic spread. Furthermore, treatment with the CCR5 antagonist
maraviroc and the anti-CD105 monoclonal antibody carotuximab selectively impaired the viability of wild-type but not CCL5-deficient
cells. Together, these findings identify CCL5 and endoglin as key drivers of endocrine resistance and metastatic potential in ER-
positive breast cancer, establishing them as actionable therapeutic targets. This work provides a foundation for future clinical strategies
aimed at overcoming resistance in ESR1-mutant disease by disrupting CCL5-endoglin signaling.
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Chimeric antigen receptor (CAR) T-cell therapy has revolutionized the treatment of hematologic malignancies, achieving
unprecedented remission rates in patients with refractory leukemias, lymphomas, and multiple myeloma. However, translating CAR T
therapy to solid tumors remains challenging due to intratumoral heterogeneity, an immunosuppressive tumor microenvironment, and
limited tumor-specific antigens. In this work, we employed a lipid nanoparticle (LNP)-based mRNA delivery platform to transiently
generate CAR T cells targeting Claudin-6 (CLDNG6), an oncofetal tight junction protein aberrantly expressed in multiple tumors,
including colorectal cancers. To enhance antitumor efficacy, we combined CAR T cell therapy with localized LNP-mediated delivery of
TRAIL mRNA (LNP-TRAIL). We evaluated this dual approach in a subcutaneous xenograft model using Colo 205-GFP+Luc+ human
colorectal cancer cells in NSG mice. Tumor growth was monitored by quantitative bioluminescence imaging and caliper-based tumor
volume measurements. Tumor-infiltrating lymphocytes (TILs) were profiled for activation markers, proliferation, cytotoxic mediators
(IFN-y, Granzyme B), and immune checkpoint expression (PD-1, CTLA-4) to assess T cell exhaustion. To examine translational
potential, we performed ex vivo assays using freshly resected human colorectal tumor fragments treated with CAR-T cells. The
resulting CAR-T cells generated via LNP-mRNA exhibited robust activation, proliferation, and cytotoxicity against CLDN6+ colorectal
cancer cells both in vitro and in vivo. Combined CAR-T and intratumoral LNP-TRAIL therapy significantly reduced tumor burden,
enhanced T cell infiltration and effector function, and reversed markers of T cell exhaustion. Ex vivo co-culture with primary human
tumor samples further confirmed the improved cytotoxic and immunostimulatory effects of the dual strategy. These results establish a
modular mRNA nanoplatform that integrates transient CAR expression with LNP-TRAIL delivery to overcome major barriers to CAR-T
efficacy in solid tumors, highlighting its translational potential for CLDN6+ malignancies.
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DEAD-box (DDX) helicases catalyze ATP-dependent remodeling of RNA and nucleic acid-protein complexes. Because of their
overlapping roles in RNA metabolism and innate immune signaling, they are emerging as important therapeutic targets in oncology,
autoimmunity, and antiviral drug discovery. To enable discovery and mechanistic characterization of selective helicase inhibitors, we
have developed a panel of high-throughput biochemical assays for measuring helicase enzymatic functions in homogenous (mix-and-
read) format with far red fluorescent readouts. We previously demonstrated detection of RNA-dependent ATPase activity for a panel of
DDX enzymes using the Transcreener® ADP? assay. Here, we describe the development and validation of the Heliscreener™
unwinding assay, which uses a fluorescence dequenching strategy to monitor separation of a labeled RNA duplex. We evaluated
multiple reporter and capture RNA pairs and identified a single combination that supports robust, generic detection of unwinding by
several helicases, including DDX3, DDX5, DHX9, and DDX17. Systematic optimization of ATP and RNA concentrations yielded
conditions that provide strong signal-to-background with enzyme concentrations from 1.7 to 66 nM. Under these conditions,
Heliscreener enables detection of unwinding activity in continuous or endpoint formats with Z' factors >0.8, supporting its suitability for
high-throughput screening. A pilot screen of 1,280 bioactive compounds identified 20 inhibitor hits and 6 apparent activators, ~50% of
which were eliminated as fluorescent interference. Inhibitor selectivity profiles were generally concordant between ATPase and
unwinding assays, but potencies often differed, with most compounds showing higher apparent potency in the unwinding assay,
consistent with partial uncoupling of ATP hydrolysis from duplex separation. These results highlight the value of combining ATPase and
unwinding readouts to obtain mechanistic insights that may impact the efficacy and selectivity of RNA helicase inhibitors.
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Background: Glioblastoma (GBM) is the most common and aggressive primary brain malignancy in adults, with a dismal 5-year overall
survival rate. Epidemiologic studies suggest that estrogen receptor beta (ERB) exerts tumor-suppressive effects in the brain, supporting
its potential as a therapeutic target. However, the lack of potent, selective, and brain-penetrant ERp ligands has hindered translational
progress. We recently identified indanone- and tetralone-keto/hydroxyloxime derivatives (CIDD-0149897) as promising ERpB agonist.
Here, we report the structure-guided design, synthesis, and preclinical validation of next-generation ER[B agonists with markedly
improved potency, selectivity, safety, and blood-brain barrier permeability for GBM therapy.

Methods: To optimize the CIDD-0149897 scaffold and define key pharmacophores, we designed and synthesized 177 analogues using
structure-based drug design incorporating ERB-LBD X-ray data across multiple chemotypes. ERp versus ERa selectivity was quantified
using dual-luciferase reporter assays. Cytotoxicity and apoptosis were assessed in patient-derived and mouse glioblastoma stem cells
(GSCs) via CellTiter-Glo and Annexin-V assays. Mechanistic studies employed Western blotting, RT-qPCR, comet assays, RNA-seq,
and mass spectrometry. In vitro ADME and PK were performed through the UTSA Center for Innovative Drug Discovery. Therapeutic
efficacy of lead ERPB agonists was evaluated in orthotopic syngeneic and patient-derived xenograft GBM models.

Results: Five optimized ERp agonists displayed substantially improved potency and selectivity. ADME analyses demonstrated 20-50-
fold higher aqueous solubility and excellent plasma stability relative to CIDD-0149897. Two analogues CIDD-0169124 and CIDD-
0166596 showed >10-fold higher brain exposure than CIDD-0149897, with a peak brain/plasma ratio of 3.12 + 0.84 at 15 minutes,
indicating rapid brain uptake. Both lead molecules reduced human and mouse GSC viability with low-micromolar ICs, values and
significantly enhanced temozolomide (TMZ) response, increasing DNA damage and suppressing neurosphere formation. Comet
assays revealed marked increases in olive tail moment with combination treatment compared to monotherapy. In vivo, CIDD-0169124
and CIDD-0166596 significantly reduced tumor burden and prolonged survival in orthotopic xenograft GBM models. Combination with
TMZ further extended survival. Immunohistochemistry of tumor sections showed decreased Ki-67 and increased cleaved caspase-3 in
combination-treated tumors.

Conclusion: Two improved ERp agonists outperformed CIDD-0149897 in potency, selectivity, safety, and brain penetration. These
compounds show strong anti-GBM action and enhance TMZ efficacy, supporting their development as next-generation ERB-targeted
therapeutics for GBM. Supported by NIH RO1 CA269866.
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Background: The low mutational burden and high heterogeneity of gliomas limit the efficacy of immunotherapy. Aberrant RNA splicing
can generate targetable neojunctions (NJs) (Kwok et al., 2025), yet the impact of therapy and malignant transformation on this
landscape remains unclear. We investigate these effects in IDH-mutant gliomas to identify conserved, upregulated, and potentially
targetable splice-derived neoantigens.

Methods: Paired bulk RNA-seq data from primary and recurrent IDH-mutant gliomas were obtained from the UCSF Brain Tumor Center
patient data and AG-120-treated glioma cell line data (Wu et al., Science 2025). NJs and their subsequent peptide sequences were
characterized using the SSNIP pipeline (Kwok et al., Nature 2025). High confidence n-mer sequences were prioritized using HLAthena,
MHCflurry, NetMHCpan, MUNIS, and HLApollo across five HLA-I alleles (A0101, A0201, A0301, A1101, A2402). Peptides scoring
within the top first percentile on > 3 platforms were filtered by FPKM x splice read frequency. DESeq2 and GSEA were used for
differential gene expression analyses. Publicly available eCLIP sequencing near NJ sites identified potential cis-binding RNA-binding
regulators.

Results: In patients treated with standard chemoradiation (n = 90), 1,806 of 57,400 NJs (3.1%) were significantly upregulated
(logz[JPM] > 1; p < 0.05). In AG120-treated IDH-mutant glioma cell lines, 90 of 5,520 NJs (1.6%) were significantly upregulated versus
non-treated controls. Across paired samples, NJ expression increased at recurrence (p = 0.033), a trend absent with AG120-treated
cell lines (p = 0.7). NJ elevation was primarily associated with grade progression and differential gene expression analysis showed
enrichment of intron-recognition/exclusion pathways. Further analysis of the chemoradiation cohort identified BCAN, PTPRZ1 and
EEF1A1 NJ-derived targets as top HLA-A*11:01, HLA-A*24:02, HLA-A*11:01 candidates, respectively. Notably, the PTPRZ1 and
EEF1A1 NJs were intratumorally conserved, and were more abundant than the immunogenic GNAS NJ reported by Kwok et al. Two
upregulated AG120 NJs overlapped with those from the chemoradiation cohort and generated proteins. These two NJs generated
distinct cancer 9-mers from S100A13 and RANBP2, which were recurrently expressed and strongly predicted to bind HLA-A*02:01.
Leading-edge analysis showed /IGF2BP3 upregulation, and eCLIP confirmed binding sites near the ST00A13 and RANBP2 NJ sites.
IGF2BP3 knockdown in HepG2 cells caused distinct splicing alterations without global loss, while ST00A13 NJ expression decreased
significantly post-KD.

Conclusion: We show that therapy and malignant progression remodel the splicing landscape of IDH-mutant gliomas via altered
splicing regulator expression. Moreover, this remodeling produces conserved, tumor-wide, and putatively immunogenic NJs.
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Inflammatory breast cancer (IBC) is an aggressive phenotype, cases diagnosed by IBC is increasing worldwide. Our previous study
showed that cytokinome composing wound healing fluid contribute to the aggressive phenotype of inflammatory breast cancer (IBC) by
inducing expression of genes associated with extracellular matrix remodelling, recurrence and metastasis. Indeed, studying whether
wound drainage fluid, collected after modified radial mastectomy may contribute to IBC recurrence and activation of cancer stem cells
is limited by the lack of models. Herein, we hypothesized that post-mastectomy wound fluid (WF) after neoadjuvant chemotherapy
(NACT) contains biological mediators that induce recurrence.

Methods: Fifty patients (31 non-IBC; 19 IBC) who underwent mastectomy for breast cancer after neoadjuvant chemotherapy were
enrolled in the present study. Patient-derived explants (PDEs) were generated from cancer and normal breast tissue of non-IBC and
IBC to examine changes in the expression of matricellular- and stemness-related genes after exposing the PDEs to collected
autologous postmastectomy-WF for each patient.

Results: Gene expression in non-IBC normal primary tissue was significantly different compared to IBC. The IBC cancer tissues
showed a significant increase in E-cadherin gene (CDHT) a hall mark of IBC tumor emboli and Matrix metalloproteinases (MMPs).
While the proteomic composition of IBC WF was significantly enriched for leptin, PDGF-BB, OSM, angiogenin, IL6, IL8, EGF, and
others compared to non-IBC. Autologous IBC WF increased SPARC, MMP2,and MMP3 in normal PDEs, and CDH1, COL6AT1, LAMAZ2,
MMP1, MMP3, SELL, and THBS3 in cancer PDEs. We utilized different bioinformatics tools and applications such as Gene Ontology
(GO) and Kyoto Encyclopedia of Genes and Genomes (KEGG) that bridges the gap between biological results and holistic approach to
understand the difference between non-IBC and IBC disease biology. Findings provide a robust molecular framework for IBC,
identifying candidate biomarkers for recurrence and potential therapeutic targets. The multi-layer validation of expression, interaction,
survival, and mutation data strengthens the translational relevance of the detected candidate genes in IBC biology.
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Rapidly evolving investigational targeted therapies, such as antibody drug conjugates (ADCs), are introducing novel targets in
oncology. An investigational ADC, sigvotatug vedotin (SV), is currently being studied in non-small cell lung cancer (NSCLC) and is
directed to the novel target integrin beta-6 (IB6). IB6 is overexpressed in multiple solid tumor types and is a proposed negative
prognostic indicator in many cancers, including NSCLC.

Integrin Beta-6 IHC 6.2A1 pharmDx is an immunohistochemistry assay developed for the detection of IB6 protein expression and is
being used to assess IB6 expression in the ongoing Be6A-Lung-01 trial. Recent data showed this assay is sensitive, specific and
precise at detecting IB6 protein expression in a large set of non-squamous NSCLC (nsqNSCLC) specimens. Tumor heterogeneity,
originating from genomic instability, is a hallmark of cancer. Tumor heterogeneity in relation to changes in Integrin Beta-6 clinical
diagnostic status needs to be understood. Here we present data on IB6 biomarker heterogeneity and further elaborate on the assay’s
reproducibility as it relates to clinically relevant assay parameters.

This assay uses Monoclonal Mouse Anti-Human Integrin Beta-6, Clone 6.2A1 on the Dako Omnis staining platform. IB6 expression in
nsqNSCLC was evaluated by calculating the percentage of viable invasive tumor cells showing partial or complete IB6 membrane
and/or cytoplasmic staining at 22+ staining intensity. The clinical diagnostic status of IB6 High or IB6 Low was determined using the
cutoff 250%. Tumor heterogeneity was assessed by comparing staining across 200 um of an FFPE block (intra-block, n=52), between
blocks from the same tumor (intra-case, n=44), and between blocks from primary and metastatic tumor sites in the same patient (n=30
patients). Other clinically relevant assay parameters were also tested, including tissue section thickness, glass slide vs. digital whole
slide image (WSI) scoring, and preanalytical variables.

Intra-block resulted in 96.3% overall agreement (OA) (n=52). Intra-case resulted in 95.5% OA (n=44). Primary vs. metastatic
comparisons resulted in 83.3% OA (n=30). Tissue section thickness resulted in 99.1% OA. Evaluation of IB6 on glass slides compared
to WSis resulted in 98.9% OA. There was no significant difference in the detection of I1B6 positivity across ischemia times of 0.5-72
hours and 10% NBF fixation times of 6-72 hours.

Integrin Beta-6 IHC 6.2A1 pharmDx demonstrates high reproducibility with respect to tissue heterogeneity around the >50% diagnostic
cutoff, indicating there is uniformity in biomarker expression across and within tumor sites for nsgNSCLC. These preliminary findings
may provide confidence that assessment of IB6 expression can be reliably performed across tumor sites and within tumor sites.
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Pancreatic cancer (PanCa) is the third leading cause of cancer-related deaths in the United States due to lack of molecular
understanding, diagnostic methods and effective therapeutic options. Emerging evidence suggests that cancer cells alter ribosome
biogenesis machinery at genetic and epigenetic levels to meet high demand of protein synthesis. This study reveals a UBTF mediated
novel ribosome biogenesis-associated molecular mechanism that might be crucial for pancreatic cancer progression. Our study
suggests upregulation of UBTF, an upstream binding transcription factor (member of the HMG-box DNA-binding protein family) in
pancreatic tumors. lts stable shRNA mediated knockdown in human PanCa cells (HPAF-1I and MIA PaCa-2) showed remarkable
decrease in tumorigenic and metastatic phenotypes of these cells in different functional assays (cell proliferations, colony formation,
migration, invasion assays) along with altered expression of E-Cadherin (increase) and N-Cadherin (decrease). Additionally, ChIP
assay showed that UBTF-knockdown decreased the occupancy of key components of RNA Polymerase | complex such as RPA194,
RPA135, TAF1C and Rrn3 on rDNA which leads to the reduced transcription of rDNA products such as 5’ ETS (a marker of pre-rRNA
synthesis) and 18S rRNA in these cells. The UBTF repression also effectively inhibited tumor growth in ectopic xenograft mouse model
and the growth inhibition was correlated with decreased expression of proliferative (PCNA and Ki67), and ribosome biogenesis (UBTF,
RPA194) markers as compared to respective controls tumors. These findings suggest a critical role of UBTF in ribosome biogenesis in
pancreatic cancer and that its strategic inhibition could be helpful for developing new therapeutic strategies for pancreatic cancer. In
conclusion, this study elucidates a new molecular mechanism that can serve as a potential target for pancreatic cancer treatment.
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Background: Breast cancer is the most common malignancy among women in the United States. It is a molecularly heterogeneous
disease with diverse therapeutic responses. Our previous transcriptome-wide association (TWAS) and fine-mapping studies identified
candidate genes potentially involved in breast cancer susceptibility. To advance personalized chemo-preventive and therapeutic
strategies, we conducted a gene-drug synergy study on selected candidate susceptibility genes.

Methods: Based on our previous multi-omics analyses, TWAS, and fine-mapping, we conducted a high-throughput siRNA screen to
assess cell proliferation and prioritized 25 candidate genes for combinatorial screening. Using reverse transfection with ON-
TARGETplus SMARTpool siRNAs (Dharmacon), these genes were silenced in three breast cancer cell lines (MCF-7, T47D, and MDA-
MB-231). Following knockdown, cells were treated for 72 h with 18 clinically relevant agents for cancer therapy, including PARP
inhibitors, CDK4/6 inhibitors, endocrine therapies, and chemotherapeutics, at clinically relevant concentrations. Cell viability and
cytotoxicity were assessed by Hoechst 33342 and propidium iodide staining with automated image analysis. Gene-drug combinations
showing >2-fold increase in cell death versus siRNA-silenced DMSO controls were considered synergistic. Statistical significance was
determined using Student’s t-test.

Results: This combinatorial screening approach revealed multiple gene-drug synergies. In MCF-7 cells, silencing R3HDMZ2 markedly
increased sensitivity to CDK4/6 inhibitors, with fold-changes >8 for abemaciclib and >4 for palbociclib, implicating a critical role in cell
cycle regulation. SUGP1 knockdown enhanced responsiveness to docetaxel (3.81-fold) and everolimus (3.37-fold). In T47D cells,
knockdown of SLC25A12, DNAJC27, and DYNC1I2 genes sensitized cells to everolimus, docetaxel, and lapatinib (fold-change >14,
>6, and >5). In MDA-MB-231 cells, knockdown of CEP192 and SLC25A12 genes significantly enhanced sensitivity to anastrozole and
docetaxel (fold-change >7 and >4).

Conclusions: Knockdown of several newly identified putative breast cancer susceptibility genes profoundly altered drug sensitivity in
breast cancer cells, revealing mechanistic insights and potential drug targets for breast cancer. Genes such as RSHDM2, SUGP1,
CEP192, and SLC25A12 exhibited strong synergy with CDK4/6 inhibitors, taxanes, and mTOR-targeted agents, implicating roles in cell
cycle regulation, microtubule dynamics, and metabolic signaling. These findings support using genetic information to guide treatment
and personalized approaches in breast cancer care.
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Targeting metabolic vulnerabilities of tumor cells, including tumor cell escape from oxidative stress, is an attractive therapeutic
approach in oncology. Thiostrepton (TS), the active pharmaceutical ingredient of RSO-021, is a clinical stage peroxiredoxin 3 (PRX3)
covalent inhibitor currently in phase 2 testing for the treatment of pleural mesothelioma (NCT05278975). PRX3 expression supports
tumor cell escape from oxidative stress and genetic deletion via CRISPR/Cas9 or pharmacological targeting of PRX3 with TS inhibits
mesothelioma tumor growth. To further profile cellular responses to PRX3 deletion and inhibition with TS we utilized the AVITI24™
multi-omic spatial biology platform to profile hundreds of thousands of cells in a single run. Using the Teton™ CytoProfiling assay, we
analyzed high-dimensional morphology, targeted transcriptomic data, and multiplexed proteomic data, enabling direct linkage of
molecular markers to pathway-level readouts. Differential expression was evaluated using two complementary approaches. Single-cell
analyses used a Wilcoxon rank-sum test between conditions, while pseudobulk analyses aggregated replicate wells into pseudo-bulk
groups and used DESeq for differential expression testing. Marker genes for each condition were identified using a log.FC threshold of
0.1, and results from both methods were compared to assess concordance. Deletion of PRX3 in the H-MESO-1 human mesothelioma
cell line reduced expression of cell cycle and proliferation genes at the RNA level (ie. CDK1 and Kif11) and protein level (ie. phospho-
p38, phospho-AKT1, phospho-CDK1). TS treatment of H-MESO-1 cells increased transcript and protein levels of genes related to
Mitogen-activated protein kinase (MAPK) signaling (MAPK10, MAPK11), stress response (HSP70), and apoptosis (FASLG). TS
treatment reduced expression of genes related to mitochondrial function, cell migration, and growth. TS treatment did not elicit the
same effects on gene expression in PRX3 deleted cells as wild type treated cells with MAPK signaling being one common increased
feature across PRX3 deletion and TS treatment (ie. MAPK13 and MAP3K5). Together the AVITI24™ multi-omic spatial biology platform
provides a robust workflow that supported profiling genetic and pharmacological targeting of PRX3 in mesothelioma tumor cells, further
supporting PRX3 as a novel and actionable therapeutic target in cancer.
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Among the different types of systemic therapies used in cancer treatment, differentiation therapy, perhaps the least frequently utilized
but typically most tolerable form of treatment, aims to set cancer cells back on the developmental path from which they strayed, leading
to cell death through multiple mechanisms. Acute promyelocytic leukemia (APL) is the exemplar for differentiation therapy wherein
leukemic blasts arrested in a progenitor-like state are induced to continue their myeloid differentiation after treatment with all-trans
retinoic acid (ATRA) and arsenic trioxide, resulting in >95% cure rates. In contrast to APL, other types of acute myeloid leukemia (AML)
have only a 5-year survival of ~33%. However, recent advances in targeted therapies with novel, differentiation-inducing agents for
AML with alterations in IDH1/2 (isocitrate dehydrogenase 1 and 2), NPM1 (nucleophosmin 1), and KMT2A (lysine methyltransferase
2A) have demonstrated efficacy in patients who are older, frail, or who have relapsed or refractory disease. However, the underlying
mechanism of differentiation induction remains incompletely understood, limiting adoption for other AML subtypes or non-hematologic
diseases. Establishing a rational means of discovering regulators of differentiation therapy could accelerate development of this class
of drugs. Here, we present a platform for discovering the central regulators of differentiation as a means of identifying targets for
downstream therapeutic development. Using single-cell multiomic (RNA- and ATAC-seq - scMultiome) data from clinical samples of
IDH1/2-mutated (IDHm) AML as a test case, we utilized a software package called CellOracle to dissect the gene-regulatory networks
(GRNs) underpinning the differentiation response throughout the course of IDH inhibition. With these analyses, we recapitulated a
known pattern of “BRCAness” in IDHm AML with in silico knockout of BRCA1 (breast cancer gene 1) appearing to support the
differentiation effect of IDH inhibition. We also discovered putative as-yet unidentified regulators of the differentiation phenotype
including several Ikaros transcription factors. With this new platform, we also sought to identify targets for differentiation therapy in a
solid tumor type, wherein examples of differentiation therapy are almost entirely lacking, with the noteworthy exception of ATRA for
neuroblastoma. We utilized scMultiome data from H3K27M diffuse midline gliomas of the pons, which are known to have an
epigenetically-based inhibition of terminal differentiation. These aggressive and devastating brain cancers affect exclusively school-
aged children and have an approximately 95% 2-year mortality. Using the same pipeline we have identified several putative regulators
of a malignant-to-normal transition, including several genes known to be important to normal glial development and maintenance of the
cancer state.
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Background: Non-Small Cell Lung Carcinoma (NSCLC) harboring the EML4-ALK fusion gene (Echinoderm Microtubule-Associated
Protein-Like 4-Anaplastic Lymphoma Kinase) comprises about 5% of NSCLC cases. Tumors with this genetic alteration are initially
responsive to ALK Tyrosine Kinase Inhibitors (TKIs), which constitute first- and second-line therapy. However, nearly all ALK-positive
(ALK+) lung cancers ultimately develop resistance to ALK TKiIs, highlighting the urgent need for alternative treatment options.
Methods and Results: Tumor Suppressor Candidate 2 (TUSC2) is a tumor suppressor gene with low endogenous expression in
NSCLC. Quaratusugene ozeplasmid (QO), developed by Genprex, is a novel gene therapy that encapsulates the TUSC2 plasmid in
non-viral lipid nanoparticles, effectively upregulating TUSC2 in cancer cells. We evaluated TUSC2 expression in a range of ALK+ cell
lines and patient-derived organoids (PDOs), both prior to and following exposure to QO. Our findings show that QO-driven TUSC2
overexpression initiates a robust pro-apoptotic response in ALK+ models, not only in cells that are sensitive but also with acquired
resistance (generated in the lab) to the ALK inhibitor, alectinib. This is evidenced by increased pro-apoptotic markers and lower cell
viability when QO is used in combination with alectinib. To further assess the QO and alectinib combination, we tested it in two in vivo
models: (1) an alectinib-sensitive model using subcutaneous injection of NCI-H2228 ALK+ cells into nude mice, and (2) an alectinib-
resistant model using ALK167 PDX implants in NSG mice. Once tumors reached ~ 100 mm3, mice were randomized into four groups:
vehicle control; QO alone (25 pg/mouse, 1V, every three days); alectinib alone (0.5 mg/kg for sensitive or 15 mg/kg for resistant, oral,
daily); and QO plus alectinib at the same doses. In the sensitive model, tumors in the alectinib-treated group shrank by 60%. Notably,
treatment with QO alone, and particularly QO combined with alectinib, resulted in 79% tumor shrinkage (p value 0.0135 versus control),
demonstrating a 23% improved outcome than alectinib alone. This suggests that QO might serve as a valuable adjunct therapy,
especially for patients who have advanced disease and/or experience resistance to TKis.

Major new unpublished results: In the resistant model, the QO and alectinib combination produced a synergistic effect, achieving the
greatest tumor reduction and improved overall survival (p value 0.0001 versus control), further supporting the clinical potential of this
therapeutic strategy in ALK+ NSCLC. Altogether, our in vitro and in vivo studies indicate that QO-mediated TUSC2 overexpression in
ALK+ NSCLC effectively curtails tumor growth and proliferation via activation of apoptotic pathways, providing a compelling rationale
for progressing towards clinical trial.
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Interferon alpha (IFNo) is a cytokine belonging to type | IFNs that exert pleiotropic effects on cell functions. IFNa induces antitumor
activity and has been extensively applied in clinical oncology. However, use of IFNa has historically been restricted in clinical practice
largely due to systemic toxicity and limited clinical activity compared to currently approved immunotherapies. JZP898, a conditionally
activated IFNa, has the potential to minimize the toxicity associated with systemic IFNa therapy, preferentially releasing IFNo to tumors
and thereby expanding its clinical utility in treating cancer. Cleavage of a proprietary linker by tumor associated proteases controls the
release of active IFNa into the tumor microenvironment. Here we describe the preclinical tumor activity, pharmacokinetic (PK) and
pharmacodynamic (PD) profiles of JZP898 using a mouse specific analog of JZP898 (JZP898S). Targeted release of IFNa by JZP898S
in syngeneic mouse tumor models increased tumor exposure relative to peripheral circulation, translating into greater achievable
efficacy, both as a single agent and in combination with CPIs. JZP898S-induced antitumor activity correlated with immune cell
activation in the TME and increased cytokine levels in the periphery; elevated peripheral cytokine levels correlated with increased
JZP898S exposure. We observed increased number of activated cytotoxic T-cells and decreased number of regulatory cells within the
TME. This effect on immune cells in the TME was extended a week beyond the last dose suggesting increased and sustained IFNa
effects due to the conditional release of IFNa over time. Predictably, an IFNa gene expression profile was detected in treated tumors in
a time and dose dependent manner and demonstrated a PK/PD relationship. From this data, we derived a JZP898-specific gene
expression signature in tumors treated with JZP898S. These data support the utility and effectiveness of JZP898 as a novel
mechanism to drive IFNa exposure in the TME and impact tumor growth while potentially attenuating IFNo associated tolerability and
supports exploring the combinatorial effects with checkpoint inhibitors (CPIs).
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Transcription factors (TFs) are high value yet challenging therapeutic targets in oncology. Most are considered “undruggable” due to
the lack of well-defined small-molecule binding pockets, and the presence of extensive intrinsically disordered regions and shallow
protein-protein interaction surfaces. Their active conformations further depend on post-translational modifications, cofactors, and the
intracellular milieu - conditions difficult to recapitulate in vitro - therefore, strategies that interrogate TFs in their native cellular
environment are preferable. DNA-Encoded Libraries (DELSs) provide ultra-high-throughput access to small-molecule binders, but a
complicating factor for screening DNA-binding proteins is false positives arising from barcode sequences that resemble native binding
motifs. Mutant TF versions engineering to disrupt DNA-binding domains can reduce this issue but risks compromising TF structure and
function. Therefore, screening full-length proteins appear highly desirable. Here, clusters of small-molecule hits were identified in an
intracellular DEL screen against a full-length, cancer-relevant TF and positively validated in orthogonal assays. Importantly, in the
screen, a duplex DNA containing the cognate binding motif was included and successfully suppressed barcode-mediated artifacts. A
parallel screen including unrelated duplex DNA confirmed retention of sequence-specific TF-DNA interactions showing that the DNA-
binding activity of the TF was intact during the screening. These findings demonstrate that intracellular DEL screening can overcome
key mechanistic limitations in targeting transcription factors and enable robust discovery of small-molecule binders to functional, full-
length TFs - expanding the druggable space for oncogenic transcriptional regulators previously inaccessible to small-molecule
approaches.



#0472 Adapting a TR-FRET platform to decipher G protein-coupled receptor internalization and recycling kinetics.
Jie Gao', An Ouyang?, Spencer Chiang', Yu Sun'

TACROBiosystems Co., Ltd., Beijing, China,?ACROBiosystems Inc., Newark, DE

G protein-coupled receptors (GPCRs) represent one of the largest family of membrane receptors, mediating an extensive array of
physiological responses through the activation of diverse intracellular signaling pathways. Due to their prominence as therapeutic
targets, regulation of GPCR trafficking including internalization and recycling is a critical determinant of drug efficacy and signaling bias.
Traditional biochemical and imaging approaches, while informative, often lack the throughput and temporal resolution required to
systematically characterize receptor kinetics across large compound libraries. Herein, we describe the adaptation of a time-resolved
Forster resonance energy transfer (TR-FRET)-based platform to quantitatively monitor GPCR internalization and recycling dynamics in
living cells. By integrating donor-acceptor fluorophore pairs with receptor constructs labeled at extracellular epitopes, the assay enables
real-time tracking of ligand-induced receptor trafficking with high sensitivity and minimal perturbation of cellular physiology. The TR-
FRET readout allows precise kinetic profiling of receptor endocytosis and recycling across different ligand classes, facilitating the
discrimination of biased agonists and the elucidation of pathway-specific trafficking signatures. As an example, an energy-donor tag-
modified GLP-1R cell line was stimulated by energy-acceptor-modified agonists for comparison against activation by modified GLP-1.
Before internalization, a high TR-FRET signal can be observed. As the receptor gets internalized, the increased distance between the
membrane-bound donor with the acceptor agonists quenches the TR-FRET signal before resurfacing as the receptor gets recycled.
Altogether, this mechanism helps researchers elucidate the signal duration, intensity, de/re-sensitization of the agonist on its receptor,
impacting efficacy, potency and tolerance. Altogether, this optimized TR-FRET approach provides a scalable, high-throughput
framework for assessing GPCR trafficking kinetics, bridging the gap between molecular pharmacology and system-level drug
screening. By enabling rapid, quantitative evaluation of receptor dynamics, this platform holds significant potential to accelerate the
discovery and optimization of therapeutics that leverage GPCR signaling for improved efficacy and safety profiles.
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Comprehensive Genomic Profiling (CGP) and Homologous Recombination Deficiency (HRD) testing are critical components of
precision oncology, guiding therapeutic decisions across a range of solid tumors. While CGP provides broad mutational insights, HRD
status offers predictive value for PARP inhibitor response. However, integrating both assays into a streamlined workflow remains
challenging due to reagent compatibility, workflow complexity, and sample limitations. QlAseq xHYB Pro is a next-generation hybrid-
capture reagent chemistry designed to accelerate high-sensitivity, low-input genomic analysis for cancer research. Its optimized
protocol enables a single-day hybrid capture workflow, with hybridization completed in minutes rather than hours, dramatically reducing
turnaround time without compromising data quality. Among its key applications are HRD and CGP, two essential assays for therapeutic
stratification and biomarker discovery. The HRD panel, developed in collaboration with Myriad Genetics, enables detection of genomic
instability signatures including loss of heterozygosity (LOH), telomeric allelic imbalance (TAl), and large-scale state transitions (LST).
Using QlAseq xHYB Pro, HRD can be deployed as a standalone assay (QlAseq xHYB HRD Panel) or integrated as a spike-in module
within the QlAseq xHYB CGP Panel. This modularity allows researchers to flexibly configure assays based on study needs, enabling
broad and deep tumor characterization from limited FFPE samples in a single, efficient workflow.
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Background: G protein-coupled receptors (GPCRs) are increasingly recognized as important targets in cancer therapy due to their roles
in tumor growth, angiogenesis, and metastasis. LinkLight technology is a protein-protein interaction (PPI) detection platform that
monitors B-arrestin recruitment to activated G protein-coupled receptors (GPCRs), complementing second messenger-based assays
for ligand activity characterization. Here, we use LinkLight stable cell lines co-expressing TEV-protease-tagged GPCRs and permuted
luciferase (pLuc)-tagged B-arrestin to study B-arrestin recruitment, cAMP signal, and calcium-influx within the same cellular context.
Methods: Cell-based functional assays were conducted in both agonist and antagonist modes across three GPCR LinkLight stable cell
lines representing distinct G-protein couplings (Gs, Gi, and Gq). B-Arrestin-1/2 recruitment was quantified using the LinkLight PPI
luminescence readout, while G-protein-mediated signaling was measured via cAMP or calcium-influx fluorescence, depending on
receptor class.

Results: Ligands produced consistent, mechanism-appropriate responses across B-arrestin and second-messenger pathways. For Gg-
coupled ADRAT1A, the agonist Cirazoline induced robust B-arrestin-1/2 recruitment (ECso = 2.51x107® M) and calcium influx (ECso =
8.2x10™ M), while the antagonist Prazosin inhibited both (B-arrestin ECso = 2.51x1078 M; calcium ECso = 2.06x1077 M). For Gi-coupled
ADRAZ2A, the agonist Brimonidine stimulated B-arrestin-1/2 recruitment (ECso = 2.64x1078 M) and suppressed cAMP (ECso =
8.88x1071° M), whereas the antagonist Yohimbine blocked B-arrestin recruitment (ECso = 1.78x1078 M) and reversed cAMP inhibition
(ECso = 2.69x1077 M). For Gs-coupled ADRB2, the agonist Fenoterol induced B-arrestin-2 recruitment (ECso = 8.83x107'° M) and
cAMP signaling (ECso = 1.52x107° M), while the antagonist Yohimbine (S)-Propranolol inhibited both (B-arrestin ECso = 3.98x1078 M;
cAMP ECso = 3.6x1078 M). Across all receptors, B-arrestin recruitment aligned with G-protein-specific signaling in response to the same
ligand, demonstrating the robustness of the comprehensive GPCR portfolio.

Summary: By enabling simultaneous assessment of B-arrestin recruitment and G-protein signaling in a unified cellular context,
LinkLight technology offers a comprehensive, mechanistically informative platform for GPCR pharmacology. Integrated with G-protein
activation data, LinkLight technology also supports high throughput profiling of ligand efficacy, bias, and receptor regulation for GPCR
drug discovery against cancer.
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Research scientists measure fatty acid oxidation (FAQO) to assess how efficiently cells and tissues convert fats into energy and how this
process shifts under different physiological or pathological conditions. Because FAQO is central to mitochondrial energy metabolism, its
measurement reveals insights into metabolic flexibility, mitochondrial health, and substrate preference. Altered FAO is implicated in
many diseases including diabetes, obesity, heart failure, and cancer, making it an important marker for both mechanistic studies and
drug screening. Additionally, FAO measurements help evaluate the effects of exercise, diet, or pharmacological interventions on
energy balance and cellular metabolism. Radiolabeled fatty acids and oxygen consumption assays are the most common methods for
measuring fatty acid oxidation (FAQ), but these approaches can be labor-intensive and technically demanding. To simplify FAO
measurement, we developed a bioluminescent assay based on a fatty acid-linked pro-luciferin substrate. The substrate readily enters
cells, where FAO enzymes remove the fatty acid moiety, releasing a modified luciferin precursor. Addition of a detection reagent
converts this intermediate to luciferin, generating luminescence proportional to FAO activity. The signal scales with cell number and
incubation time and is compatible with both cancer cell lines and primary cells. With just 20,000 cells and a 1-hour incubation, the
assay generates strong signal-to-background ratios - about 200 in HEK293 cells and 100 in primary human hepatocytes. The assay is
sensitive to inhibition by etomoxir, confirming dependence on carnitine palmitoyltransferase (CPT1) activity, a key regulatory step in
mitochondrial FAO. After media removal, all steps are performed in an add-and-read format suitable for 96- or 384-well plates, enabling
convenient, high-throughput quantification of FAO. Al was used to help construct this abstract.
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applications in cancer.

Alex Chenchik, Tianbing Liu, Dongfang Hu, Kitt Paraiso, Lester Kobzik, Khadija Ghias, Paul Diehl

Cellecta, Inc., Mountain View, CA

We developed a streamlined workflow linking adaptive immune receptor (AIR) profiling to antigen-specific functional screening for
cancer-relevant T-cell receptor (TCR) and B-cell receptor (BCR) discovery. Bulk AIR sequencing of DNA and RNA from matched
samples quantified clonal expansion while distinguishing transcriptionally activated tumor-infiltrating lymphocytes. Paired TCR chains
were obtained using a 96-well plate-based, multiplex single-cell assay for TCR o B chain-pairs together with 36 T-cell marker genes,
enabling simultaneous identification of full-length receptor sequences and functional phenotype.Reconstructed paired TCRs were
cloned into GFP-reporter Jurkat cells, which were then screened using antigen-binding dextramers and co-cultured with K562 APCs
expressing tumor-associated peptides. Reporter activation provided a sensitive readout of antigen recognition and allowed ranking of
tumor-specific clonotypes. In proof-of-principle studies, the single-cell assay identified the most abundant TCR-a B clonotype in
leukemic T cells (35 wells) and revealed co-expression of NKG7 and CCL5, markers associated with cytotoxic activation in cancer.
Functional assays confirmed antigen-responsive signaling in the engineered Jurkat cells.This integrated workflow—from repertoire
profiling to TCR-a B chain-pair reconstruction and antigen validation—will enable rapid discovery of tumor-associated clonotypes,
characterization of cancer-specific immune responses, and the development of receptor-based cellular immunotherapies.



#0477 Lumit® hKi-67 immunoassay for cell proliferation with optimized performance for screening applications.
Kevin Kupcho', Jean Osterman?, Hui Wang?, Chao Gao?, Wenhui Zhou?, Dan F. Lazar!

"Promega Corporation, Madison, WI,2Promega Biosciences, LLC, San Luis Obispo, CA

Ki-67 is a well-established marker of cell proliferation and a valuable readout for evaluating anticancer agents across diverse biological
models. Here, we describe an improved homogeneous luminescent immunoassay for detection of human Ki-67 using Lumit®
technology. The assay incorporates optimized chemistry and a streamlined workflow and can be multiplexed with a same-well
cytotoxicity readout. These features make the platform well suited for screening of proliferative and antiproliferative agents in primary
immune cells, immortalized cell lines, and 3D cancer spheroids.

To enable use in automated and screening environments, we developed a robust detection reagent for room-temperature “on-deck”
stability. This NanoBiT® substrate and buffer formulation yielded a detection reagent that retained ~90% brightness after a 4-h room
temperature hold, with no loss in signal-to-background. The reagent also delivered stable glow kinetics, with a signal half-life of ~6 h.
Assay robustness was demonstrated by treating Jurkat cells for 48 h with palbociclib (CDK4/6 inhibitor) or BAY-1895344 (ATR kinase
inhibitor). Palbociclib reduced Ki-67 levels with an ICso of 164 nM, while BAY-1895344 showed slightly more potent antiproliferative
activity (ICso = 94 nM). Normalized dose-response curves were unchanged whether the detection reagent was freshly prepared or held
4 h at room temperature, and results remained consistent when luminescence was measured between 5 min and 6 h after reagent
addition. Same-well multiplexing with a cell-impermeant fluorogenic DNA dye revealed that palbociclib induced no cell death, whereas
the ATR inhibitor was cytotoxic, enabling clear resolution of proliferative versus cytotoxic drug effects.

To increase ease of use and workflow flexibility, the assay protocol was optimized. Following the addition of an optimized lysis buffer, a
brief shake and 10-min incubation produced maximal Ki-67 recovery in both adherent and suspension cell lines. Under these
conditions, anti-CD3/CD28 stimulation of primary human CD8" T cells increased Ki-67 levels by 57-fold after 72 h, whereas total ATP
levels increased by ~2-fold, highlighting the superior sensitivity of Ki-67 to changes in proliferative activity. The assay also performed
robustly in 3D models: HCT116 spheroids generated over 3 days displayed >90% reductions in Ki-67 following 48-h treatment with
BAY-1895344 or nutlin-3a (MDM2/p53 inhibitor), with the ATR kinase inhibitor demonstrating ~20-fold greater potency.

Together, these results demonstrate that the Lumit® hKi-67 immunoassay is a stable, scalable, and automation-friendly platform
suitable for high-throughput screening and for profiling proliferative and antiproliferative mechanisms across 2D, 3D, and primary
immune cell systems.



#0478 Implementation of single B-cell screening to select antibodies in one day based on affinity and multiple binding
properties.

Marie-Claire Phelipot, Eric Chabrol, Julie Lichiere, Alice Aymard, alexandre Baagnolini, Nadjiba Mares, Cecile Lemoigne, Matthieu
Tassa, Sophie Mesnard, Caroline Huber, Ester Morgado, Marion Seillier, Jacques Fieschi

Mimabs, Marseille, France

Purpose: The aim of this study was to establish a rapid and de-risked workflow enabling the selection and functional characterization of
antibody-secreting plasma cells based on function, within a single day to streamline therapeutic antibody discovery.

Methods: BALB/c and transgenic mice carrying human VH/VK repertoires were immunized with the recombinant extracellular domain of
a tumor-associated immunomodulatory protein. High-titer animals were screened on the Bruker Beacon microfluidic platform, which
isolates single plasma cells in nanowells and enables multiplexed assessment of their secreted antibodies. First, beads coated with the
ligand and a soluble target conjugated to a fluorochrome allowed simultaneous evaluation of binding affinity and neutralizing capacity.
In a second step, beads coated with a structural analog of the target were used to assess the cross-reactivity. Plasma cells producing
antibodies of interest were exported for VH/VL amplification, sequencing, and cloning into a mammalian expression vector.
Recombinant antibodies were produced and purified for in-depth characterization. Binding affinity and functional blocking were
confirmed by biolayer interferometry, while internalization kinetics were quantified using a lanthanide-based pH-sensitive probe. In-silico
sequence analysis and structural modeling were applied to identify potential liabilities and exclude clones at risk of poor developability.
Results: The single-day screening workflow enabled high resolution discrimination of plasma cells based on fine differences in affinity
and functional binding properties. 215 clones displayed high specificity for the target with no detectable cross-reactivity to analogs and
effectively blocked target-ligand interactions. BLI confirmed the accuracy of the phenotypes identified on the microfluidic platform.
Internalization assays identified a subset of antibodies with rapid uptake properties compatible with ADC development and
computational filtering further refined the panel of antibodies of therapeutic interest by discarding clones with predicted structural
liabilities or developability risks.

Conclusions: This integrated and accelerated workflow provides high-resolution functional screening of antibody-secreting plasma cells
in a single experiment. By combining affinity ranking, specificity and cross-reactivity assessment, neutralization, internalization profiling,
and developability evaluation, our antibody discovery process efficiently yields diverse and high-value therapeutic antibody leads with
strong potential for development as immunomodulators or ADC candidates.



#0479 SONNET 5010, a novel proprietary peptide drug conjugate lock and load platform.
John K. Cini', Susan Dexter', Stephen McAndrew!, Arron Hearn2, Evert BokmaZ2, Gavin Birch?, Grant Harradence?, Christopher
Sayer?, Rosa Gonzalez-Serrano?, Joao Nunes?
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Background: Conventional IgG-based antibody-drug conjugates (ADCs) face major limitations, including heterogeneous drug-to-
antibody ratios (DAR), variable pharmacokinetics, limited tumor penetration, and linker instability that can lead to off-target toxicity. To
overcome these challenges, Sonnet has developed a non-lIgG peptide drug conjugate (PDC) platform that enables precise drug loading
and improved distribution. SON-5010 is the first proof-of-concept PDC generated using this approach and incorporates Sonnet’s
FHAB® (Fully Human Albumin Binding) domain to enhance half-life, tumor accumulation, and overall pharmacokinetics.

Methods: SON-5010 consists of a dual anti-HER2 single-chain variable fragment (scFv) targeting domain flanking the F4AB motif,
combined with an 18-amino-acid Docking Peptide-Payload Domain (DPPD). The DPPD contains three lysine residues that enable
deterministic DARS conjugation with MMAE. The scFv-FyAB-scFv targeting domain was expressed in CHO cells, while the MMAE-
loaded DPPD was chemically synthesized. The components were linked through standard conjugation chemistry to generate an ~88
kDa PDC. In vitro assessments included serum stability at 37°C and cytotoxicity testing in HER2-high (SKBR3) and HER2-negative
(A549) cells. In vivo antitumor activity was evaluated in the HER2-positive BT-474 breast carcinoma xenograft model. SON-5010 was
designed for direct comparison with trastuzumab, which contains the same anti-HER2 domain and Lys linker chemistry as MMAE
(DARS3), except that it is attached to the DPPD rather than an IgG.

Results: SON-5010 demonstrated strong serum stability and potent cytotoxicity in HER2-expressing SKBR3 cells, with no activity in
HER2-negative A549 cells. In vivo, SON-5010 produced tumor growth inhibition comparable to HER2-directed MMAE ADC control of
trastuzumab. At 10 mg/kg, SON-5010 showed no detectable toxicity, with stable body weight and no adverse clinical signs. The smaller
size of the PDC and the FhAB-mediated albumin binding likely contributed to improved tumor penetration and favorable tolerability.
Conclusions: SON-5010 demonstrates the potential of Sonnet’'s modular PDC platform to address key limitations of IgG-based ADCs.
The architecture enables full DAR control, enhanced penetration, and flexible engineering of targeting domains and payload
chemistries. The platform also supports dual-payload and multispecific designs, offering opportunities to overcome resistance and
improve therapeutic index. Early results indicate that SON-5010 is a promising next-generation targeted therapeutic candidate.



#0480 An HTS assay for detection of XRN1 exoribonuclease activity with unmodified RNA.
Mahbbat Ali, Robert Lowery

BellBrook Labs, Madison, WI

XRN1 is a 5’ to 3’ exoribonuclease that degrades both single- and double-stranded RNA to nucleotide 5 monophosphate products. It
plays an important role in mMRNA turnover and in innate immunity, by damping activation of cytosolic RNA sensors, e.g., PKR and
MDAS5. Loss of XRN1 has been linked to high interferon signaling in cancer cell culture models, making it an attractive target for cancer
immunotherapy. Here we describe development of HTS-compatible assays for screening and profiling inhibitors using the Transcreener
AMP2/GMP?2 Assay. Existing assays for RNAses rely on fluorescently labeled RNAs, which impose limitations on the substrates that
can be used and may affect enzyme binding or catalysis. Wlth the Transcreener AMP2/GMP?2 Assay, purine monophosphates
produced by XRN1 are directly detected by a competitive immunoassay with a far-red, fluorescence polarization (FP) or time-resolved
Forster-resonance-energy-transfer (TR-FRET) readout. This format is homogenous (mix-and-read), compatible with diverse RNA
substrates, and resistant to interference from screening compounds. Using full length human XRN1 produced in BaV-infected insect
cells, we tested a number of RNA substrates, including synthetic double and single strand oligos with different ends (blunt, overhang,
etc.) as well as total yeast RNA. Rates of AMP/GMP formation ranging from 0.054 sec™ to 0.52 sec™! were observed, with single strand
RNAs yielding higher activity than double strand substrates; polyA was used for more detailed studies. Though the K, for poly-A was
not length-dependent, the rate and extent of degradation was higher for a 100-mer than a 300-mer. A probe inhibitor, pAp, was tested
in dose response experiments yielding an ICsq of 114.8 nM, which aligns well with the value measured using a fluorescently labeled
DNA/RNA hybrid. The assays were validated for HTS by screening a collection of 1280 bio-actives, yielding a Z’> 0.9 and identification
of hits that were confirmed in dose response experiments.



#0481 Drug sensitivity profiling of oncology drugs reveals candidate therapeutic targets in uterine leiomyoma subtypes.
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Uterine leiomyomas (ULs) are benign smooth muscle tumors and the most common neoplasms in reproductive aged women affecting
up to 80% globally. Although ULs rarely evolve into malignant leiomyosarcomas, they inflict a huge financial and social burden. ULs are
known to emerge through a few distinct mutually exclusive genetic driver events, the most common being a hotspot mutation in MED12
and genomic rearrangements of HMGAZ2.

Currently, ULs are often treated uniformly with surgery as the only curative option. Hormonal therapies can reduce tumor size and
symptoms but are limited in efficacy and duration and do not consider the genetic subclass. Therefore, our aim was to characterize
drug responses in UL-derived primary cell cultures representing the different tumor subtypes.

We established patient-derived primary cell cultures from 5 MED12 and 5 HMGA2 aberrated ULs and their matched normal
myometrium. High-throughput drug sensitivity and resistance testing (DSRT) was performed using a comprehensive compound library
with 526 clinically approved and investigational cancer drugs.

Preliminary results revealed clear differences in drug responses between ULs and matched myometrial cells, including distinct
subclass-specific patterns. Principal component analysis and hierarchical clustering of drug response profiles separated ULs from
normal tissue, as well as from epithelial ovarian cancer samples previously analyzed using the same compound library and DSRT
workflow.

Among the 526 tested compounds for UL and myometrium, 280 were considered to have a substantial effect in at least one cell culture
sample based on the drug sensitivity score (DSS) threshold set at 80th percentile of responses. Out of these compounds, 18% (N=50)
induced stronger effects in tumor cell viability, while 82% (N=230) affected myometrial cells more. At the subclass level, 84% of drugs
induced a stronger response in MED12 tumors compared to HMGAZ2. Notably, compounds inhibiting the insulin-like growth factor 1
receptor (IGF1R) and the phosphoinositide 3-kinase (PI3K), pathways recurrently activated across cancers, produced particularly
strong effects in the UL cells with also responses varying between the two subtypes.

To date, broad drug discovery efforts for ULs have not been established. Despite their benign nature, ULs share dysregulated signaling
pathways with cancers, making these pathways interesting drug targets. While we recognize that cancer drugs often have significant
side effects and would not directly be suitable for UL treatment, integrating these cancer drug approaches could enable the
development of effective personalized therapies for ULs. Moreover, comparison of drug responses in benign tumors and cancers could
help to elucidate how alterations in the same pathways lead to different phenotypic characteristics.



#0482 Development of high-affinity human antibodies targeting POR006: A novel target in squamous cell carcinoma identified
by spatial transcriptomics.

MinKyu Kim, Jinyeong Choi, Jae Eun Lee, Hongyoon Choi, Hyung-Jun Im

Portrai, Seoul, Korea, Republic of

Background: Squamous cell carcinoma (SQCC) is a malignant epithelial cancer that arises in various organs, including the lung and
head and neck region. Spatial transcriptomics (ST) offers high-resolution mapping of gene expression while preserving spatial context
within the tumor microenvironment, thereby facilitating the identification of tumor-specific targets for antibody drug conjugates (ADC) or
radiopharmaceuticals. Through a data-driven discovery platform leveraging large-scale transcriptomic and ST datasets, POR006 was
identified as a prioritized target associated with SQCC. Here, we generated and characterized human recombinant antibodies
exhibiting high specificity and affinity toward POR006.

Methods: Phage display screening was performed to isolate hit antibodies with strong binding potential to POR006. ELISA was used to
evaluate binding selectivity, confirming that the antibodies are preferentially bound to POR006 over control proteins. Surface Plasmon
Resonance (SPR) was conducted to determine binding kinetics and affinity. Furthermore, flow cytometry and immunocytochemistry
(ICC) were carried out to validate target-specific binding in POR006-positive and -negative cell lines.

Results: PortraiTARGET, a target prioritization platform based on human spatial transcriptomics data, identified POR006 as a novel
therapeutic target exhibiting high tumor specificity and spatial homogeneity, suggesting potentially superior payload or radioisotope
delivery to cancer cells compared to peer targets. Immunohistochemistry analyses confirmed that POR006 is highly expressed in lung
and head and neck SqCC tissues, while its expression was minimal across a wide range of normal tissues. Two lead antibodies were
isolated from a human phage display library and exhibited strong, selective binding to POR006. SPR analysis demonstrated sub-
nanomolar affinities of 0.58 nM and 0.09 nM, respectively. Both antibodies showed selective binding to POR006-positive cells as
determined by flow cytometry, with binding levels significantly higher than those of the IgG isotype control. Also, ICC confirmed target-
specific staining patterns in agreement with the flow cytometry data.

Conclusion: Our study identified POR006 as a novel SQCC-specific therapeutic target and generated two fully human antibodies
exhibiting high specificity and sub-nanomolar binding affinities. These antibodies selectively recognize POR006-expressing cells,
supporting their potential for targeted therapeutic development. Based on these findings, ADC and radiopharmaceuticals formats are
under development, and their therapeutic efficacy will be evaluated through comprehensive in vitro and in vivo studies. This work
highlights the utility of spatial transcriptomics in uncovering novel, clinically relevant targets for precision oncology.



#0483 Organoids-based high-throughput drug screening identifies selective vulnerability of AR”1° CRPC to inhibitors of
neurotransmission signaling.
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Introduction of the next generation of potent antiandrogens (abiraterone, enzalutamide, apalutamide, darolutamide) about a decade
ago into the clinical management of advanced prostate cancer (PCa) patients has led to a substantial increase in a subtype of
castration-resistant PCa (CRPC) that becomes independent of androgen receptor (AR) signaling and frequently lacks AR expression
(i.e., AR"9). The AR"° CRPC is de novo resistant to castration and enzalutamide (Enza), and there are currently no targeted therapies
available for this subtype. To identify novel regulators and therapeutic targets in AR”'© CRPC, we developed an organoids platform
from the AR LAPC9-Al (androgen-independent, i.e., CRPC) xenograft model (Li and Deng et al., Nat. Commun. 2018) that
recapitulates the AR CRPC phenotype and drug responsiveness. Using this platform, we conducted high-throughput screening
(HTS) in a total of ~6,000 compounds and drugs (including 4,480 bioactive agents and 1,508 FDA-approved drugs). Secondary

screening and validation experiments, surprisingly, uncovered 21 compounds effective in inhibiting the AR”'® CRPC organoids,
including JTC-801, Penfluridol and Terfenadine, which normally target the G protein-coupled receptors activated by neurotransmitters

including dopamine receptor and opioid receptor. Notably, JTC-801 and Penfluridol specifically inhibited the growth of AR71° LAPC9-Al
in vivo. Collectively, our study identifies novel therapeutic vulnerabilities in castration/Enza-resistant AR”© CRPC.



#0484 Hit finding and assay enablement for VRK1, a paralog synthetic lethal kinase target in VRK2-deficient cancers.
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Vaccinia-related kinases (VRKs) are a family of serine/threonine kinases that regulate diverse cellular processes, including transcription
factor activity, chromatin remodeling, nuclear envelope formation, and cell-cycle progression. Among them, VRK1 has emerged as a
paralog-selective synthetic lethal target in cancers with low VRK2 expression, encompassing nearly all neuroblastomas and over 60%
of glioblastomas, with potential for therapeutic expansion into additional tumor types.

Here, we describe the biochemical, biophysical, and cellular assays that enabled the discovery and optimization of novel inhibitors of
VRK1 activity found through variety of binding screens, activity-based screens, and rational design. High-resolution crystal structures of
both VRK1 and VRK2 in complex with inhibitors revealed their binding poses, identified key interactions, and confirmed orthosteric
binding. Medicinal chemistry optimization yielded chemical series capable of achieving >4000X selectivity over the VRK1 paralog VRK2
in a biochemical assay conducted with a physiologically relevant ATP concentration, and >70X selectivity for VRK2-deficient cells in
cellular viability assays. Notably, strong correlations between biochemical potency, cellular target engagement, pharmacodynamic
response, and functional viability supported both the specificity of the chemical matter and the robustness of the assay platform.
Together, these findings establish VRK1 as a tractable and structurally enabled target and demonstrate that high paralog selectivity in
cells can be achieved through orthosteric inhibition. This work provides the strong foundation necessary for structure-guided
optimization of VRK1 inhibitors with potential therapeutic applications in cancers with low VRK2 expression, such as glioblastoma and
neuroblastoma.
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#0489 Multi-omic single-cell combinatorial indexing of gRNA, epitopes, and transcriptome uncovers modulators of drug
sensitivity in K562 cells.
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Identifying genes that modulate drug response is critical for understanding therapeutic resistance and discovering new targets to
improve cancer therapy. Conventional pooled CRISPR screens, based on bulk measurements of guide RNA (gRNA) abundance,
provide limited resolution and cannot capture transcriptomic or proteomic changes associated with gene perturbations. To overcome
these limitations, we developed Single-cell combinatorial Guide RNA, Epitope, and Transcriptome Mapping Of Signals Across
Integrated Cellular omics (scGET-MOSAIC) sequencing, a Cas13-based single-cell CRISPR screening platform that simultaneously
captures gRNA identity, transcriptome, and surface protein expression from individual cells. This approach integrates the scalability of
pooled screening with the molecular depth of single-cell multi-omics, enabling comprehensive functional interrogation of large
druggable gene libraries. Compared to traditional bulk CRISPR screens, scGET-MOSAIC provides not only broader gRNA coverage
but also multi-modal phenotypic profiles that reveal how each perturbation alters cellular states. Furthermore, the platform overcomes
gene library size constraints found in other single-cell CRISPR methods, such as CROP-seq, allowing a substantially higher number of
perturbations to be analyzed in a single experiment. We applied scGET-MOSAIC sequencing to the chronic myeloid leukemia cell line
K562 treated with the tyrosine kinase inhibitor imatinib. Single-cell analysis across thousands of perturbed cells revealed distinct
transcriptional and surface protein signatures associated with drug response. Through integrative analysis, we identified gene X as a
critical modulator that enhances imatinib sensitivity, suggesting a potential combinatorial target for overcoming drug resistance. In
summary, scGET-MOSAIC sequencing, powered by Cas13-mediated RNA targeting, establishes a versatile framework for large-scale,
high-content CRISPR screening that connects genetic perturbations to transcriptomic and proteomic phenotypes. By directly perturbing
RNA, this platform enables the exploration of both coding and non-coding gene functions, expanding the capacity of functional
genomics to uncover novel therapeutic vulnerabilities in cancer.



#0490 High-throughput pooled CRISPR screening with high-capacity single cell analysis of the protein kinome using a dual
inducible Cas9 system.
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Kinases are critical regulators of cellular processes such as proliferation, survival, and apoptosis. Dysregulation of kinase activity is
implicated in a wide range of diseases, including autoimmune disorders, inflammatory conditions, and cancer, making kinases highly
valuable therapeutic targets. Identifying clinically relevant drug targets is a foundational yet complex step in drug discovery. Genomic
screening using CRISPR technology addresses this challenge by offering deep genetic insights. Traditional pooled CRISPR screens
with phenotypic readouts are often limited to detecting changes that confer a fithess advantage or disadvantage or to sorting cells using
proteins or intracellular components labeled with fluorescent dyes, reporters, or antibodies. Here we developed a unique, dual
transcriptionally and post-translationally regulated inducible Cas9 system for rapid small-molecule induction of Cas9 with minimal
background expression in the “OFF” state, allowing for precise temporal control of gene editing. We then transduced two cancer cell
lines expressing the system with a guide RNA library targeting the protein kinome and employed a microfluidics-free, single cell
workflow for unbiased analysis of transcriptional changes resulting from kinase-regulated signaling pathways and protein-protein
interactions. This massively scalable approach facilitated the screening of 760 known protein kinases, with 99% of the guide RNA
library recovered in the sequencing analysis and a median of >5000 transcribed genes detected per cell. Critically, it enabled the
characterization of many kinases whose knockout do not elicit pronounced growth phenotypes. This proof of concept demonstrates the
efficacy of high-throughput combinatorial CRISPR screening with high-capacity single cell analysis for kinase activity in cancer cell
lines.



#0491 A 100 million cell single cell atlas enabling mechanistic and genotype-specific drug response discovery.
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Machine learning promises major advances in drug discovery, but training effective models requires large, well-controlled datasets
capturing how diverse compounds affect human cells. Traditional perturbation studies are limited by batch effects and experimental
variability. Recent advances in combinatorial barcoding now allow tens of millions of transcriptomes to be profiled in unified workflows,
greatly reducing technical noise.We created Tahoe-100M, a single cell atlas of more than 100 million cells spanning 50 human cell lines
and 379 compounds. Mixed cell lines (Tahoe Therapeutics) were grown as 3D spheroids, treated for 24 hours across three doses,
fixed, and processed in pooled batches of ~10 million cells using the Parse Biosciences GigalLab platform. Sequencing on the UG100
followed by Demuxlet assignment produced high quality transcriptomes at unprecedented scale.Tahoe-100M covers ~56,000 line-drug-
dose combinations and reveals thousands of dose-dependent expression changes. Stratification by genotype uncovers lineage- and
mutation-specific responses, including unexpected Dabrafenib sensitivity in additional cell lines not typically classified as BRAF-
dependent. Cell cycle analysis exposes compound-specific effects, such as G1 or G2/M arrest by CDK inhibitors and G2/M
accumulation after microtubule inhibition.The atlas also enables mechanistic discovery. For example, transcriptional similarity mapping
shows that Saquinavir induces an adrenoceptor-agonist-like program, resembling Vilanterol and Norepinephrine, providing a molecular
explanation for its known cardiovascular effects. Exploratory analyses further identify compounds that up-regulate MHC-I pathways,
highlighting candidates that may enhance tumor immunogenicity.By processing fixed cells in massive pooled batches, we minimized
batch effects and enabled direct comparison across the entire perturbation space. Tahoe-100M establishes a new benchmark for large
scale drug response mapping and provides a foundation for Al-driven discovery across human cell models.



#0492 Uncovering therapeutically targetable mutations from The Cancer Genome Atlas (TCGA) whole-genome datasets.
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The systematic identification of therapeutically actionable genomic alterations across tumor types is essential to advance precision
oncology. Using the CancerVision™ whole-genome analysis platform, we analyzed >8,000 whole-genome sequencing (WGS) samples
spanning more than 30 cancer types to characterize clinically actionable mutations. Actionability was defined according to the Cancer
Knowledgebase evidence levels, where Level A denotes biomarkers linked to FDA-approved on-label therapies. Overall, 2903 patients
(~32%) harbored at least one Level A actionable alteration encompassing ~20,100 events (median 2 per sample). Level A on-label
targets were detected in more than half of THCA (thyroid cancer), KIRC (kidney clear-cell), SKCM (skin cutaneous melanoma), BRCA
(breast cancer), and COAD (colon adenocarcinoma), underscoring their clinical relevance. The ten most frequent Level A targets were
PIK3CA, KRAS, BRAF, VHL, PTEN, ERBB2, BRCA1/2, NRAS, and EGFR, showing variable frequencies among cancer types. Among
KRAS alterations, p.G12C was the predominant actionable hotspot, mainly in lung adenocarcinoma with a few cases in colorectal and
rectal cancers. A total of 950 fusion targets were identified across the cohort. BRCA exhibited the highest frequency (45 cases; 2.5%),
including 40 ESR1-CCDC170 fusions, followed by THCA (55 cases; 9.7%), dominated by CCDC6-RET (25 cases). NRG1 fusions were
found in 145 samples (1.7%), markedly higher than the historical pan-cancer frequency (~0.2%). Other recurrent targetable fusions
included NTRK (0.7%; 60 samples), RET (0.7%), ALK (0.7%), BRAF (0.6%), and FGFR (2.5%; 210 samples), the latter largely
involving FGFR2 (~180 cases). Across all fusion classes, >80% retained the kinase domain, supporting oncogenic potential. Clinical-
trial-matched targets were most commonly TP53, PIK3CA, and CDKNZ2A, reflecting their broad inclusion in precision-medicine studies.
This comprehensive pan-cancer analysis defines the most extensive WGS-based landscape to date of actionable mutations and
druggable fusions. The whole-genome approach enabled high-resolution detection of rare structural variants that are often missed by
targeted sequencing panels, highlighting the potential of whole-genome profiling to uncover therapeutically relevant but under-
recognized targets, supporting the integration of WGS into future tumor-agnostic clinical trial design.



#0493 Genomic landscape of targetable drivers in lung cancer.
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Lung cancer is the most commonly diagnosed cancer and the leading cause of cancer death worldwide. As global smoking rates
decline, the incidence of lung cancer in never-smokers (LCINS) is rising, motivating more detailed investigation into its etiology. Non-
small cell lung cancer (NSCLC) accounts for approximately 85% of lung cancers and is often driven by alterations in the MAPK
pathway, including receptor tyrosine kinases (RTKs) and downstream RAS-RAF-MEK signaling, which are key targets of many current
molecular therapies. However, 12-30% of NSCLC lack actionable driver alterations, and rare drivers (<5%) remain poorly
characterized, leaving many patients without targeted options. Currently, no large-scale study has systematically compared the
distribution of genomic drivers by smoking history and ancestry, or comprehensively profiled rare oncogenic drivers in NSCLC. We
analyzed whole-genome and RNA sequencing data from 799 treatment-naive NSCLC from never-smokers (NS-NSCLC) and 336
NSCLC from smokers (S-NSCLC) in the Sherlock-Lung study. We integrated single-nucleotide variants (SNVs), structural variants,
copy number alterations, and RNA-seq data with public cancer databases to identify canonical and potential drivers.

Overall, 98% of NSCLC harbored at least one genomic driver. More than half of both smokers and never-smokers carried at least one
RTK/RAS/RAF (RPA)-positive driver. NS-NSCLC more frequently carried RPA-positive drivers than S-NSCLC (p = 3.16 x 107'°) and
showed higher frequencies of fusions and tumor-suppressor deletions (p < 7.10 x 1078). In contrast, S-NSCLC showed higher
frequencies of KRAS mutations, oncogene amplifications, and rare drivers (p < 2.10 x 10™). RPA-negative tumors were enriched in
PI3K, NOTCH, and WNT signaling pathways, suggesting alternative oncogenic pathways may drive some NSCLC. We describe 60
novel rare driver genes in RPA-negative NSCLC.

Among NS-NSCLC, tumors from East Asians (EAS) showed significantly higher EGFR mutations (p = 1.27 x 107'3), while tumors from
Europeans (EUR) exhibited heterogeneous SNV and fusion drivers. EGFR mutations from EAS tumors were enriched for classical
activating variants, while EUR tumors had greater EGFR mutation heterogeneity. Furthermore, within RPA-positive NSCLC, EUR
tumors showed a broader spectrum of RPA alterations, including ERBB3, FGFR3/4, and ARAF, whereas EAS tumors predominantly
harbored canonical RTK/MAPK pathway oncogene mutations.

Together, these multi-omics analyses describe the genomic driver landscape of NSCLC in smokers and never-smokers, including rare
molecular subtypes previously undetected in genomic landscapes. This study may help guide future molecular testing strategies and
therapeutic management, particularly for patients with rare or currently non-targetable molecular alterations.



#0494 Multi-omics patient-derived organoid embeddings predict targeted therapy response and KRAS inhibitor sensitivity.
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Clinical trials remain a major bottleneck in contemporary drug development. Functional assays based on patient-derived organoids
(PDOs) are a promising tool to derisk clinical trials, but their impact has been limited by small cohort sizes and a lack of systematic
validation. Using the largest cohort of matched PDOs, longitudinal clinical data, transcriptomic data and WGS data, we generate multi-
modal patient representations. We then evaluate how large collections of these representations can be used to characterize drug
response phenotypes and to map how tumor-intrinsic features relate to sensitivity to targeted therapies, with a particular emphasis on
KRAS inhibition.

Methods: We assembled 135 PDOs from colorectal (CRC) and pancreatic (PDAC) cancers, derived from primary tumors and
metastatic biopsies. Patients were 31-89 years old and had received a mean of 2.6 prior lines of treatment at the time of tissue
sampling. Each PDO underwent WES and bulk RNA-seq and was profiled in functional drug screens with a panel of targeted agents,
including KRAS inhibitors. We generated embeddings from omics features for each PDO. These embeddings were used as inputs to
machine-learning models trained to predict drug AUC values, enabling in silico estimation of PDO drug sensitivity from baseline
molecular profiles. Within the same framework, we analysed KRAS inhibitor response by identifying molecular neighborhoods in the
embedding space enriched for sensitive or resistant PDOs and stratifying samples accordingly.

Results: Embeddings captured major axes of biological variation across the PDO collection, including tumor type, key oncogenic
alterations and clinically relevant subgroups, and enabled accurate prediction of AUC values for multiple targeted agents, including
KRAS inhibitors. Predicted sensitivities were concordant with experimentally measured responses and reflected known dependencies
associated with specific mutational backgrounds. We identified biomarkers and pathway-level signatures associated with response to
different KRAS-targeted treatments. These signatures were reproducible across cross-validation procedures and aligned with reported
mechanisms of KRAS inhibitor activity and escape.

Conclusions: Large, clinically annotated PDO collections coupled with multi-omics profiling support the construction of embeddings
that both predict ex vivo drug response and highlight molecular contexts associated with sensitivity to targeted agents. Integrating these
predictive models with systematic pathway interpretation provides a rigorous framework to uncover transcriptomic and genomic
markers of response and resistance. For drug developers, this approach shows how PDO-based functional genomics combined with Al
driven analysis can be used to derisk development of targeted therapies and inform patient stratification and trial design.
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Inter-individual variability in drug response is a key challenge in precision oncology. Despite recent breakthroughs in targeting RAS-
mutant cancers, clinical responses remain heterogeneous. To systematically dissect the molecular determinants of drug sensitivity and
resistance, we implemented a high-throughput single-cell multi-omic profiling framework using a PRISM pool: a barcoded co-culture
platform of ~400 human cancer cell lines spanning diverse lineages and genetic backgrounds. We treated the PRISM pool with two
RAS inhibitors (BI-2865 and RMC-6236), as well as a negative control (DMSO) and a positive control (Panobinostat), and collected
cells at early time points (3h and 12h) to capture initial drug response dynamics. We employed a modified 10x Genomics Flex protocol
enabling simultaneous capture of the whole transcriptome, a targeted proteome (~320-plex Proteintech panel), and PRISM identity via
expressed DNA barcodes. The prototype Sequencing by Expansion (SBX) platform was leveraged to generate ~230 billion reads,
enabling the analysis of 315,547 high-quality single cells.

Drug treatments induce diverse and cell line-specific shifts in transcriptional and proteomic states. Applying Non-negative Matrix
Factorization (NMF) on each cell line’s single-cell transcriptome data and then performing hierarchical clustering, we identified 20 drug-
responsive, recurrently co-expressed gene meta-programs (MPs), condensing 1831 underlying programs related to cell cycle, growth,
structure, and stress response. Multiple MP dynamics are associated with drug sensitivity and often stratified by genetic background.
Notably, cell lines that exhibited a delayed stress-response MP (non-responsive at 3 hours but catching up at 12 hours) exhibited high
drug sensitivity. To identify key protein players in drug response, we conducted differential expression (DE) analysis for each cell line
comparing drug treatments and controls, identifying recurrently significant DE proteins whose altered expression was also significantly
associated with cell viability. Importantly, these protein changes frequently lacked a corresponding significant change in the expression
of their encoding RNA transcripts, underscoring the power of multi-modal profiling to more comprehensively illuminate functional
mechanisms driving drug response.

Our study establishes a scalable paradigm for linking genotype, transcriptome, and proteome to pharmacologic phenotype at single-cell
resolution across genetically diverse human models. These data, enabled with massively high-throughput sequencing using SBX,
provide a rich resource for mechanistic discovery and rational design of combination therapies targeting the RAS pathway.
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Cancer therapeutics such as CAR T, Radioligand , ADC, and Bispecifics are all reliant on targeting cancer-selective surface proteins. A
major limitation to these tethered killing strategies is the lack of targets that are exclusively expressed on tumor cells and not healthy
tissues. Most cancer surface targets exhibit “lineage” expression properties, in which expression is shared by both the tumor and the
normal tissue lineage from which the tumor developed. In many cases, expression in normal tissue leads to on-target off-tumor toxicity
that can severely limit therapeutic benefit. To address this challenge, we developed Oncolinkage, a computational_platform to identify
novel tumor targets through their association with genomic changes that drive cancer development. Oncolinkage computationally
identifies proteins whose expression is driven by an oncogenic event. While genomic lesions (e.g.amplification, epigenetic
dysregulation) activate oncogenes in the developing tumor, many bystander genes are also dysregulated by the non-specific nature of
these alterations. Oncolinkage screens for computational signals of cancer genomic lesions mathematically connecting the lesion to
target upregulation. Because target expression is “linked” to the pro-tumorigenic lesion, Oncolinked targets are under positive selection,
resulting in advantageous properties such as low tumor heterogeneity and resistance to loss. We show that the Cancer/Testis antigens
of the MAGE family act as oncolinked targets. Normally restricted to male germ cells, MAGE genes are dysregulated in subsets of
multiple solid tumors. Oncolinkage algorithms reveal a distinct set of tumor altered loci that correlate with this tumor-specific expression.
We postulate that one or more transcription factors or epigenetic regulators in these loci drives tumor-selective dysregulation of these
intracellular targets. Oncolinkage was further used to identify expression-disruptive lesions linked to germ cell restricted surface targets.
Among more than a dozen identified oncolinked surface proteins, we found RT1, a protein with testis-restricted expression in normal
tissue, but expression in 50% of TNBC and 70% of Ovarian Cancers. Tumor expression was linked to copy number gain on Chr10, the
genomic locus of RT1. The known oncogene RET is also present on Chr10 providing a hypothesis that an amplification event targeting
the RET oncogene also results in the dysregulation of CAR T target RT1 in subsets of breast and ovarian cancer. The oncolinkage
platform is a promising computational approach to identify best-in-class targets for CAR T, RLT, and other tethered killing cancer
therapies.
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Breast cancer (BC) exhibits profound heterogeneity influenced by age, intrinsic subtypes, and treatment-induced molecular remodeling.
We performed molecular analysis to identify transcriptomic biomarkers predictive of tumor biology, treatment response, and survival
outcomes in Omani BC patients.

Methods: Archived FFPE tissues from 39 BC patients at Sultan Qaboos University Hospital were analyzed. Transcriptomic profiling
using the NanoString Breast Cancer 360 assay was integrated with clinical and pathologic data. Spearman correlations were used to
assess the relationships between age and biosignatures. Decision tree models were constructed to identify molecular determinants of
(i) treatment allocation across age groups, (i) pathologic complete response (pCR) versus partial response (pPR), and (iii) survival.
Results: Age showed a strong molecular pattern: older patients had higher ESR1, AR, PTEN, stromal, and Claudin-Low expression
signatures, while younger patients exhibited higher CD8" T-cell, proliferation, HRD, p53, and BRCAness scores, consistent with a
genomically unstable, immune-active phenotype. In early-onset disease, ERBB2 was the dominant treatment classifier, with CDK6 and
macrophage signatures further stratifying endocrine versus TNBC chemotherapy; in late-onset tumors, IFN-y and SOX2 defined
treatment branches, suggesting age-specific immune and stemness programs. Across response strata, pCR was driven by highERBB2
and CD8*-rich immune signatures. In contrast, pPR was characterized by BRCAness and Cell Adhesion, indicating an overlap between
HRD-like and adhesion-driven aggressiveness, as well as the impact of targeted therapies, such as trastuzumab, on response. Survival
models mirrored this, linking long-term survival to HER2 modulation and immune activation and non-survival to AR and Claudin-Low-
like states.

Conclusions: In this Omani cohort, age is associated with distinct, contextualized molecular programs. Younger patients exhibit
HER2-driven, HRD-enriched, highly proliferative and immune-active biology, while older patients show hormone receptor-dominated,
stromal and PTEN-preserved phenotypes. The data obtained indicate that integrating ERBB2 variations, immune metrics, and HRD-like
signatures into future risk-adapted strategies in Middle East and North Africa (MENA) populations may be considered for diagnostic
and treatment purposes.
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At Vivlion, we continually strive to enhance CRISPR library and screening solutions. We introduce Alexandria, our flagship genome-
wide PRCISR™ CRISPR knockout library, available in single-targeting and fixed-pair formats. The fixed-pair design delivers two
sgRNAs per cell for the same gene (or predefined gene pairs), boosting editing efficiency and enabling combinatorial strategies.
Alexandria broadens discovery by including ~1,800 newly annotated genes overlooked by previous reagents and covers 20,381 genes
(~99.8% of ENSEMBL) with 4 sgRNAs per gene (2 pairs) to support confident hit calling across cell types and states.

All PRCISR™ libraries are produced with Vivlion’s 3Cs technology, which utilizes the oligo pool directly and avoids PCR bias and
cloning artefacts—yielding highly uniform gRNA distributions that preserve representation even in down-scaled screens (e.g., limited
primary or iPSC material). Building on this, our library formats decouple sequence diversity from distribution, so users can deploy
single-targeting, fixed-pair, or multiplex designs as their biology demands.

In practice, Alexandria enables researchers to identify context-dependent dependencies, explore pathway mechanisms, paralog
buffering, and prioritise actionable targets that standard screens may miss. To streamline execution, Vivlion offers pooled and optical
pooled screening, bioinformatics support, leveraging ReCo, our automated NGS read-counting pipeline for single and combinatorial
CRISPR data that simplifies downstream analysis.

By combining advanced CRISPR screening with uniform, low-coverage reagents like Alexandria, researchers can accelerate discovery
across disease and non-disease contexts alike.
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Introduction: Urachal carcinoma (UrC) is a rare and aggressive malignancy arising from the urachal remnant, an embryonic remnant
located at the bladder dome. Despite its anatomic location, its pathological features—predominantly adenocarcinoma—resemble those
of gastrointestinal adenocarcinomas. Due to its rarity, the molecular basis of UrC and the precise mechanisms underlying its
carcinogenesis from the urachal remnant remain insufficiently understood, hindering the development of effective therapies. These
gaps have limited therapeutic progress. To address this, we performed an integrated multi-omics and spatial analysis to delineate the
molecular landscape, cellular origins, and evolutionary trajectory of UrC.

Methods: We conducted a comprehensive analysis of 53 UrC and 39 non-malignant urachal remnant samples. The multi-modal
investigation included whole-exome sequencing (WES), RNA sequencing, spatial transcriptomics, and immunohistochemical analysis.
To specifically investigate the pre-cancerous state, epithelial cells from urachal remnants were isolated using laser microdissection
(LMD) for subsequent genomic analysis.

Results: Genomic analysis identified mutations in the RTK/RAS/MAPK pathway in approximately 60% of the tumor cases. The most
frequent driver mutations were identified in TP53, KRAS, and SMAD4. The mutational profile was distinct from both colorectal and
bladder cancers, establishing UrC as a unique molecular entity. While transcriptomic analyses clearly distinguished the pathological
subtypes, investigation of cell clonality demonstrated shared ancestry among these different subtypes, implicating significant tumor
plasticity. Importantly, our investigation into the tumor's origin revealed that urachal remnants undergo intestinal metaplasia, losing
native urothelial characteristics while activating gastrointestinal-specific genes. We confirmed that UrC directly originates from these
remnants through spatial trajectory analysis, and that genomic analysis of LMD-isolated epithelium identified shared clonal mutations
between the precursor lesion and the adjacent tumor. Furthermore, spatial transcriptomics successfully characterized the unique tumor
microenvironment (TME) of UrC.

Conclusion: We have elucidated key aspects of the molecular basis and origins of UrC, demonstrating that its diverse subtypes arise
from a common ancestry within precursor lesions that undergo metaplasia and clonal expansion. Moreover, the characterization of the
TME provides new insights into tumor biology. These findings may ultimately inform strategies for novel therapeutic intervention and
the prevention of this lethal cancer.



#0500 Co-occurrence of gene fusions and microsatellite instability (MSI) defines a clinically distinct subtype of colorectal
cancer.
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Background: Microsatellite instability (MSI) is a well-established biomarker in colorectal cancer. Gene fusions may also influence
prognosis, but the clinical significance of their co-occurrence with MSI remains poorly understood.

Methods: We analyzed a cohort of colorectal (N = 29,099) cancer patients, all profiled with Tempus Als xT platform. Fishers tests
assessed the enrichment of pathogenic and likely pathogenic gene fusions within microsatellite stability groups. Cox models evaluated
the independent and interaction effects of MSI status and gene fusions on real-world overall survival from at biopsy collection, adjusting
for age, stage, line of therapy, tumor purity, tumor mutation burden, and PD-L1 combined positive score. We tested for enrichment of all
fusions, kinase fusions (NTRK1, NTRK3, RET, ALK, FGFR2, BRAF), and NTRK fusions (NTRK1, NTRK3).

Results: The proportion of clinically relevant gene fusions was higher in MSI versus MSS colorectal cancer tumors (5.9% vs 1.8%):
NTRK1 (2.2% vs. 0.048%), NTRK3 (1.2% vs. 0.14%), RET (0.87% vs. 0.096%), and TPM3 (1.0% vs. 0.0074%). Survival analyses
revealed that all fusions and kinase fusions were both associated with significantly worse overall survival (Table 1). These trends
persisted in sub-cohorts. MS| was associated with increased overall survival in models including all fusions, kinase fusions, and NTRK
fusions. We did not detect a significant interaction between MSI and gene fusions across any of the models, likely due to smaller
sample sizes. However, we confirmed fusions remained associated with poor overall survival when restricting to MSS tumors for all
gene fusions and kinase fusions. Additional models fit to patients treated with specific therapies, such as immunotherapy, did not
converge.

Conclusion: Gene fusion rates differ between MSI and MSS colorectal tumors. While most fusions are generally associated with worse
survival, this effect may be reversed in MSI cases.

Table 1: Overall Survival Association Results with fusions and MSI in Colorectal Cancer.
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Background: Mutations in subunits of SWI/SNF chromatin remodeling complex frequently occur in cancer and no targeted therapy is
currently available for this patient population. To systematically characterize novel targetable vulnerabilities in SWI/SNF-deficient
cancers, we integrated multiomics profiling and drug screening of tumor cell lines with publicly available molecular profiling and
CRISPR screen, using newly developed bioinformatic methodologies.

Methods: We generated in-house transcriptome and proteome profiling with high-throughput drug screening on a panel of isogenic
HAP1 cell lines knocked-out (KO) for genes encoding SWI/SNF subunits or other chromatin remodelers. We further acquired publicly
available molecular profiling and CRISPR-screen datasets from the TCGA and DepMap projects, respectively, and integrated all
results. Gene set enrichment analyses were performed using an optimized pipeline based on (i) a pruned version of the Reactome
pathway database, (ii) combining ROntoTools and GSEA algorithms, which scored as top performant strategy. Synthetic lethal
interactions (SLi) from the DepMap CRISPR screening were identified using a new benchmarked SLi algorithm, based on expression
levels of genes on interest, to consider functional deficiencies.

Results: Metabolism of proteins, which had not previously been linked to SWI/SNF, was the most frequently dysregulated pathway
category both in HAP1 SWI/SNF-KO mutant cell lines and in the DepMap analysis comparing models with low and high SWI/SNF
subunit expression; it was the third most dysregulated in SWI/SNF-defective TCGA patient tumors (after Signal transduction and
Immune system, potentially due to the presence of an immune microenvironment). High-throughput drug screen identified multiple
pharmacological vulnerabilities, including inhibitors of the histone acetyltransferase CBP/EP300 or mitochondrial respiration, which
were selectively cytotoxic in SWI/SNF-defective models. Our new SLi algorithm, also independently identified genetic synthetic lethality
between SWI/SNF defects and EP300 or mitochondrial respiration genes. These orthogonal genetic and chemical vulnerabilities were
revalidated experimentally in histotype-relevant SMARCA4-isogenic models, using two highly selective EP300 inhibitors and the
mitochondrial respiratory chain complex Il inhibitor Antimycin A.

Conclusion: Integrating multi-omics profiling with high-throughput drug- and genetic- screening, respectively analyzed using an
optimized enrichment pipeline and a newly developed SLi algorithm, enabled the identification of actionable genetic dependencies in
SWI/SNF-defective cancers. These predicted synthetic lethal interactions were experimentally validated in relevant models, supporting
their clinical relevance.

JBS and CA contributed equally. SPV and AB contributed equally.
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Background: Methylthioadenosine phosphorylase (MTAP) deletion, resulting from genomic alteration, is observed in approximately
10%-15% of solid tumors, including NSCLC, PDAC, and others. Second-generation MTA-cooperative PRMTS5 inhibitors have shown
encouraging efficacy and safety in patients with advanced solid tumors, emphasizing the need for precise patient selection strategies.
DNA NGS, DNA FISH, and IHC are the primary methods of MTAP loss detection in patient tumor samples. FISH is often considered
the gold standard for confirming gene deletions due to its high spatial resolution and direct DNA-level detection; however, its limited
scalability, longer turnaround, and operational complexity make it less practical for routine screening. NGS enables multiplexed, high-
throughput detection of genomic alterations including MTAP deletions with strong analytical performance and broad molecular context.
It supports treatment selection, prognostic assessment, and trial eligibility from a single tumor specimen. IHC offers rapid turnaround,
preserves tumor morphology, and allows visualization of intratumoral heterogeneity. With the promising results that have been shown
so far for MTA-cooperative PRMTS inhibitors, flexibility in testing methods is important to meet the diverse needs of patients and
physicians as the development of these agents moves forward. Here, we present the results of a study assessing the concordance of
IHC, NGS, and FISH testing to assess the presence of MTAP loss.

Methods: We developed an MTAP IHC assay by screening, optimizing, and biophysically characterizing 13 commercially available
antibody clones. We subsequently benchmarked our IHC assay using validated DNA NGS and/or FISH on > 160 solid tumor samples.
Results: IHC was highly concordant with NGS (> 90% agreement, Cohen’s Kappa > 0.85) and with FISH (> 85% agreement, Cohen’s
Kappa > 0.70). Similarly, NGS and FISH showed strong concordance (> 90% agreement, Cohen’s Kappa > 0.80). Through in-depth
assessment of tumor morphology and review of FISH images, we attributed most discordance in the context of apparent MTAP loss on
IHC without concomitant MTAP deletion detection on NGS and/or FISH to low/borderline tumor purity. When investigating preliminary
patterns of exon-level MTAP homozygous deletion by NGS and FISH in our cohort, we observed some heterogeneity between
methods in tumors with partial MTAP deletion.

Conclusions: These data demonstrate high overall agreement among IHC, NGS, and FISH for the detection of MTAP loss. IHC offers
rapid screening with retained morphologic context, whereas NGS and FISH provide orthogonal molecular resolution. Our findings
support IHC as a practical method for MTAP loss detection, along with NGS or FISH.
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Ovarian cancer is the deadliest gynecologic cancer, and the fifth leading cause of cancer-related mortality in individuals assigned
female at birth. Though some targeted therapies are available for the treatment of ovarian cancer, there is an unmet need especially for
non-RAS or BRCA1/2 mutant cases. Recent developments in CRISPR technology have allowed for high-throughput identification of
genetic dependencies, accelerating the identification of new drug targets for cancer treatment. However, we and others have shown
that many cellular dependencies are missed due to genetic redundancy within the human genome. Indeed, paralog genes can
compensate for each other’s functions and obscure gene-dependent phenotypes when using only single gene knockout tools. To
assess paralog dependency, multiple genes must be knocked out at the same time. In this study, we developed the focused dual gene-
targeting library pgMI, which is comprised of 3,800 paired-guide RNAs (pgRNAs) targeting 116 paralog pairs that have been identified
as synthetic lethal in at least two published double knockout CRISPR screens. To aid in genetic interaction mapping, pgMI contains
both single and double-targeting pgRNAs. In an initial analysis of six non-small cell lung cancer cell lines, we uncovered several cell
line specific and pan-essential paralog dependencies. To assess paralog dependencies specific to ovarian cancer, we then performed
pgMI CRISPR screens in three common ovarian cancer cell lines - SKOV3, JHOS4, and OVCARS. These cell lines represent a diverse
set of cancer driver genes, which include activating mutations in both the Wnt and RAS signaling pathways. pgMI screening uncovered
paralog dependencies both unique and shared across ovarian cancer cell lines, providing a narrowed list of potential therapeutic targets
for further study.
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Oral squamous cell carcinoma (OSCC) is prevalent in Southeast Asia, and the 5-year survival rate remains poor due to limited effective
treatments, underscoring the need for new therapeutic strategies. Our recent work shows that adenosine deaminase acting on RNA 1
(ADARYT), particularly the p150 isoform, is essential for OSCC cell survival, making it a promising therapeutic target. However,
determining which patients may respond from ADART1 inhibition remains challenging because the basis of this dependency is not fully
understood. This study aimed (1) to predict ADAR1 dependency in OSCC tumors and (2) to define the gene expression changes
associated with ADART loss. For Aim 1, differential gene expression (DEG) analysis was performed on OSCC cell lines with validated
ADART1 dependency status using RNA-sequencing data. ADAR1-dependency signature scores were generated from the average z-
scores of these DEGs and applied to 313 OSCC tumors in The Cancer Genome Atlas (TCGA). For Aim 2, we selectively knocked
down the p150 isoform using siRNA in multiple OSCC cell lines followed by RNA-sequencing. Gene Set Enrichment Analysis (GSEA)
was used to identify pathways altered by ADAR1-p150 knockdown in both dependent and less-dependent lines. We found that ~93% of
OSCC tumors were predicted to be ADAR1-dependent, consistent with our previous CRISPR screen findings. GSEA revealed
enrichment of interferon (IFN)-alpha/beta signaling and keratinization pathways in ADAR1-dependent tumors. ADAR1-p150-dependent
cell lines exhibited higher basal expression of numerous interferon-stimulated genes (ISGs). Upon ADAR1-p150 knockdown, these
lines showed significant cell lethality accompanied by enrichment of IFN-related pathways, whereas less-dependent lines showed
neither growth inhibition nor substantial upregulation in IFN signaling. Quantitative PCR and protein analyses confirmed upregulation of
IFN-B and several ISGs including CXCL10 and ISG15 in dependent OSCC line upon ADAR1-p150 knockdown. Together, these
findings show that ADAR1 dependency signatures can stratify OSCC tumors and identify patients likely to benefit from ADAR1-targeted
therapies. OSCCs with enriched ISG expression are more susceptible to ADAR1-p150 loss, and the resulting upregulation of IFN-
related gene signatures may serve as a biomarker of therapeutic response.



#0505 Molecular Standard of Care.
Sam Phillips, Eric Collisson

Fred Hutchinson Cancer Center, Seattle, WA

Background Molecular testing has transformed cancer care by enabling risk stratification, targeted therapy selection and improved
patient outcomes. To evaluate the state of the field and ensure that molecular testing is consistently implemented in the appropriate
clinical contexts, we developed a systematic framework—termed the Molecular Standard of Care (MSoC)—rooted in established
guideline-based recommendations for molecular profiling.

Methods Assessment of the MSoC consisted of four components: (1) Establishment of Evaluation Criteria (EC), defining the molecular
information required for guideline-concordant treatment; (2) Cohort Identification, including patients with (a) newly diagnosed metastatic
disease and (b) receipt of treatment at Fred Hutch; (3) Data Abstraction, involving manual chart review of relevant disease-specific data
elements and (4) Evaluation Synthesis, summarizing molecular testing data to determine adherence to the MSoC.

Results Four metastatic cancers (lung, colorectal, breast, and prostate) were evaluated using multiple cohort identification approaches.
MSoCs were assembled. We reviewed 605 patients across 10 clinics over three months. 212 met inclusion criteria for MSoC
assessment. The disease-specific MSoC criteria were met 89% across all four disease groups.

Conclusions MSoC can be quantitatively described with disease-specific criteria that will evolve with progress in the field. Fred Hutch
Cancer Center demonstrated high adherence to guideline-based molecular testing standards across major metastatic cancers. Future
work will focus on automating MSoC evaluation to reduce manual review burden and enable real-time assessment of molecular testing
adherence across patient populations. This model may serve as a scalable approach to benchmarking molecular testing adherence in
academic and community cancer centers.



#0506 High content CRISPR activation screens identified synthetically lethal RNA-based mechanisms to sensitize cancer
cells to targeted T cell cytotoxicity.

Jeehyun Yoe, Reece V. Akana, Olivia Laveroni, Chang Sun, Young-Min Kim, Livnat Jerby

Department of Genetics, Stanford University, Stanford, CA

T cells recognize cancer (neo)antigens via T cell receptor (TCR) and selectively eliminate the target cancer cells, yet cancer cells often
evolve evasion mechanisms or lack sensitizing cues that limit the efficacy of immunotherapy. While cancer CRISPR knockout screens
have revealed genes whose loss drives immune evasion, far less is known about gain-of-function mechanisms capable of restoring
tumor susceptibility to targeted T cell cytotoxicity. To address this gap, we developed an integrated framework combining CRISPR
activation (CRISPRa), single-cell transcriptomics, and a new optical pooled high-content screening approach to uncover RNA-based
mechanisms that sensitize cancer cells to TCR-specific cytotoxicity. In melanoma cells, CRISPRa screens uncovered functionally
diverse regulators of T-cell killing, including the chromatin remodeler SAFB and additional sensitizing genes that restore susceptibility in
cancer and virally infected cells. To decode how these regulators act within the native tumor context, we developed in situ Perturb-seq,
a pooled optical genetic screening platform that enables single-molecule spatial transcriptomic readouts directly in intact tissues. In situ
Perturb-seq, together with Perturb-seq, revealed that sensitizing perturbations converge on shared cell-autonomous and intercellular
programs involving stemness-differentiation axes, cytokine networks, and ligand-receptor circuits. Notably, Wnt ligands that were found
as sensitizing hits in cancer cells significantly enhanced T-cell effector functions, demonstrating how tumor-intrinsic gain-of-function
perturbations can identify new modalities to reprogram and engineer T cells. Together, this work introduces a scalable platform to
identify RNA-based immunomodulators and resolve their multicellular mechanisms across scales. By coupling CRISPRa screens with
in situ Perturb-seq, we establish a broadly applicable framework for discovering and mechanistically defining gene activations that re-
sensitize tumors to cytotoxic immune attack - including applicability beyond T cells to innate cytotoxic lymphocytes such as natural killer
(NK) cells - and across distinct solid tumor types, thus opening avenues for RNA-based immunotherapies for disease treatment and
prevention.
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#0016 DrBioRight: an Al research assistant for cancer data analysis.
Han Liang’, Wei Liu?

TUT MD Anderson Cancer Center, Houston, TX,2UT MD Anderson Cancer Center

We present DrBioRight, a next-generation conversational Al platform that streamlines cancer omics analysis through a multi-agent
large language model (LLM) architecture. Modern sequencing and imaging technologies generate vast and complex datasets, yet
conventional analysis tools often require substantial computational expertise. DrBioRight overcomes this barrier by enabling
researchers to engage in natural language dialogue with the system, transforming intricate analytical tasks into intuitive, conversational
interactions. DrBioRight’s chatbot-driven interface allows users to search and query datasets, execute multi-omics analyses, access
interpretable insights, and generate publication-quality visualizations—all through simple questions or commands. This interaction
model removes the need for programming, lowering the barrier to advanced bioinformatics and making omics research accessible to a
broader scientific community. Key features include: (i) LLM-powered conversational analysis for RNA-seq, proteomics, single-cell,
spatial, and clinical-genomic data ; (ii) A curated, high-performance cancer omics datastore drawing from TCGA, CPTAC, DepMap, and
other public repositories; (iii) An extensible App Store integrating bioinformatics software packages, pipelines, and custom tools; (iv)
Real-time task prediction, workflow guidance, and troubleshooting; (v) Collaborative workspace functionality for sharing analyses and
results across research teams; (iv) Community-driven extensibility, enabling seamless integration of new datasets, modules, and
analytical frameworks. By shifting from traditional technical interfaces to an interactive conversational paradigm, DrBioRight functions
as an intelligent research assistant. It democratizes the use of complex omics analytics, enhances collaborative discovery, and
accelerates translational research across the cancer research community.



#0017 A multicenter, prospective validation of an Al-based software (PanClaudinAl) for predicting claudin 18.2 expression via
contrast-enhanced CT in pancreatic cancer.

Yagqi Zhang', Tianxing Zhou?

'Tianjin medical University Cancer Institute & Hospital, Tianjin, China,2Tianjin Medical Univ. Cancer Inst. & Hospital, Tianjin, China

Background: Claudin 18.2 (CLDN18.2) is a promising therapeutic target in pancreatic cancer. Current immunohistochemistry (IHC)-
based assessment is invasive and limited by tumor heterogeneity. We developed a deep learning model using contrast-enhanced CT
(CECT) to predict CLDN18.2 expression and validated it in a multicenter prospective cohort via a dedicated software application
(PanClaudinAl).

Methods: We retrospectively collected CECT images and matched CLDN18.2 IHC data from 800 patients across three centers (Center
A: n=400; Center B: n=230; Center C: n=170). CLDN18.2 positivity was defined as >75% moderate-to-strong staining. A Vision
Transformer (ViT) model was trained using arterial-phase CT images. The model was integrated into a user-friendly software
application (PanClaudinAl) for real-time inference. We subsequently conducted a prospective multicenter validation (Center D: n=100;
Center E: n=120; Center F: n=140) to evaluate its clinical utility.

Results: The prevalence of CLDN18.2 positivity was 45.7% in the retrospective cohort and 50.2% in the prospective cohort. The Al
model achieved an AUROC of 0.81 (95% CI: 0.76-0.86) with a sensitivity of 78.2% and specificity of 75.4% in center A; an AUROC of
0.84 (95% ClI: 0.81-0.89) with a sensitivity of 81.5% and specificity of 79.3% in center B; and an AUROC of 0.86 (95% CI: 0.83-0.89)
with a sensitivity of 82.7% and specificity of 80.1% in center C within the retrospective training set. In the prospective multicenter
validation, the model maintained an AUROC of 0.79 (95% ClI: 0.73-0.84) with a sensitivity of 76.5% and specificity of 74.2% in center
D; an AUROC of 0.78 (95% Cl: 0.74-0.82) with a sensitivity of 75.8% and specificity of 73.6% in center E; and an AUROC of 0.85 (95%
Cl: 0.82-0.91) with a sensitivity of 81.2% and specificity of 79.0% in center F. Moreover, the PanClaudinAl software demonstrated high
usability and integration into clinical workflow, with an average processing time of <2 minutes per case.

Conclusions: We developed and prospectively validated a robust Al-based software (PanClaudinAl) that non-invasively predicts
CLDN18.2 expression from routine CECT images across multiple centers. This tool facilitates rapid, reproducible, and accessible
biomarker identification, potentially guiding patient selection for CLDN18.2-targeted therapies and reducing the need for invasive
biopsies.



#0018 GP CoPilot: An Al-enhanced agent for cancer research.
Michael M. Reich, Thorin Tabor, Ted Liefeld, Anthony Castanza, Alexander T. Wenzel, Jill P. Mesirov

UCSD Medical Ctr., San Diego, CA

We have released GP CoPilot, a large language model (LLM)-based, chatbot-style interface allowing scientists to design and execute
bioinformatic analyses and workflows conversationally. Agentic features range from basic operations such as managing files and
finding and executing available analyses, to more complex behaviors such as designing workflows, monitoring running jobs, and
executing bulk actions. The addition of a knowledgebase containing detailed information about the available analyses, use of the
software tools, and a help forum with over 20 years of questions and answers, ensures that the recommendations that GP CoPilot
provides are in general more accurate and specific than those provided by plain LLMs alone such as ChatGPT, Claude, Gemini, etc.GP
CoPilot uses as its base the GenePattern platform for reproducible genomics research. First released in 2004, GenePattern provides
non-computational scientists with a web-based, code-free user interface to hundreds of genomic analysis tools. These include
preprocessing, expression analysis for bulk and single-cell RNA-Seq data, network and pathway analysis, proteomics, flow cytometry,
as well as many general machine learning methods. Cancer-specific analyses include copy number alteration using GISTIC 2.0,
significance of variants with MutSigCV, driver gene identification with MutPanning, ecDNA identification and structure elucidation with
AmpliconArchitect, variant annotation with OpenCRAVAT, etc. A pipeline building tool allows for the creation of detailed workflows.
When analyses are run, their inputs, parameters, and code version are recorded, ensuring reproducibility. The integration of large
language models with the GenePattern platform enables a user interface that surpasses previous efforts at providing scientists with the
power to design complex workflows without the learning curve required to become proficient with a tool. Even technical users can
shorten the time it takes to perform analyses due to the ease with which an agent can perform low-level tasks such as retrieving data
from web sites and reformatting datasets.



#0019 GenerAltive: An Al system for interpretation of gene expression analyses in cancer.
Muiz Khan, Alan Carbajo, Sorin Draghici

Computer Science, Wayne State University, Detroit, MI

High-throughput cancer studies are increasingly generating transcriptomic datasets of substantial size and complexity, prompting the
adoption of systems biology approaches in medical research. Because transcriptomics analyses can yield thousands of differentially
expressed genes (DEGs), enriched gene-sets, pathways, and associated regulators, pinpointing drivers of important biological
processes is often time-consuming and challenging. To address this, we developed GenerAltive, an agent-based artificial intelligence
(Al) that interprets gene expression analyses from iPathwayGuide, a widely used bioinformatics platform that reveals statistically
significant downstream gene-sets, pathways, diseases, and upstream regulators. Our system retrieves iPathwayGuide output data and
iteratively analyzes each result layer—including top DEGs, enriched gene sets (MSigDB, Gene Ontology), impacted pathways (KEGG),
predicted upstream regulators (genes, miRNAs, chemicals), and associated diseases—using task-specific reasoning agents. These Al
agents can investigate and interpret results that are most relevant in biological context, retrieving supporting evidence from literature
and pathway analyses, and synthesizing them through large-language model reasoning to produce clear mechanistic explanations of
how gene expression changes affect cancer-related processes. In testing, our system produced accurate, literature-supported
interpretations of pathway activation, predicted regulators, and downstream effects. It also reproduced established findings in cancer
datasets without prior exposure to those studies. These results suggest that generative Al can aid in interpretation of transcriptomic
data, reduce overlooked relationships, and help researchers understand complex biological signals more quickly.



#0020 An agentic Al workflow for automated, high-fidelity curation of cancer diagnosis and staging from unstructured patient
records.

Tian Kang, Elizabeth Dougherty, Shivam Mishra, Ryan Godart, Arpita Saha, Jonathan Wills, Victoria L. Chiou, Maria A. Berezina,
Kunal Nagpal

Tempus Al, Inc., Chicago, IL

Purpose

Artificial intelligence (Al)-driven clinical document abstraction (CDA) using large language models (LLMs) is transforming oncology data
management by extracting crucial data, such as staging and molecular profiles, from unstructured notes. We validated an agent that
autonomously abstracts cancer diagnoses into structured, high-quality real-world evidence (RWE), accelerating research and
supporting timely evidence-based treatment decisions with clinical-grade accuracy at scale and operational sustainability.

Methods

Our Al-CDA workflow uses a three-stage hybrid multi-agent Al design for high-accuracy, cost-efficient data abstraction:

1. Pre-screening: two specialized natural language processing (NLP) models fine-tuned on clinical notes scan the entire patient chart,
classifying documents and identifying key cancer diagnosis events to select up to 100 relevant documents, reducing the LLM inference
cost.

2. Extractor: a non-reasoning LLM (GPT-4.1) extracts all relevant diagnostic information from selected documents.

3. Structuring and normalization: a GPT-4.1 call synthesizes diagnosis summaries to produce structured clinical fields (e.g., diagnosis
date, stage, histology) according to a predefined data model. Finally, structured fields are normalized to a fixed taxonomy by 03-mini.
System performance was benchmarked against manual abstraction on a cohort of 1497 patients (499 breast, 499 lung, 499 pan-
cancer) sampled from the Tempus RW database.

Results

The automated workflow performed strongly against manual abstraction. Tissue of origin abstraction achieved a micro F1-score of
0.94, with excellent performance on common cancers (e.g., lung: 0.98, breast: 0.98, colon: 0.97). Metastasis status detection achieved
0.92 F1-score, histology 0.91, and overall stage 0.83. Initial diagnosis date accuracy was 0.90. A subsequent, adjudicated re-evaluation
of discordance revealed an even higher real-world performance by correcting initial manual labeling errors. Histology F1-score rose to
0.96 (+0.05) and overall staging rose to > 0.91 (a lift of over 10%).

With regard to cost efficiency: pre-screening with two specialized NLP models reduced the average number of documents requiring
LLM review >90% (from 266 to 24 per patient). This lowers LLM cost, mitigates performance degradation associated with longer
context, and prioritizes only the most pertinent information.

Conclusions

This study demonstrates the feasibility and operational sustainability of an agentic AI-CDA workflow for highly accurate cancer data
abstraction. This hybrid solution addresses three critical needs: scaling clinical research through automated, high-fidelity data
abstraction; supporting timely evidence-based treatment decisions; and achieving operational sustainability by reducing inference cost
and resourcing through a hybrid NLP/LLM workflow.



#0021 Al analysis agent to accelerate end-to-end spatial biology analysis for MERSCOPE.
Harihara Muralidharan', Cheng-Yi Chen?, Friedrich Preusser?, Ruben Cardenes?, Kenny Workman', Hannah Le', Alfredo Andere?,
Lorenz Rognoni?

TLatchBio, San Francisco, CA,2Vizgen, Cambridge, MA

Background: Spatial biology assays on the MERSCOPE platform enable subcellular mapping of RNA transcripts and proteins within the
tumor architecture. However, these assays generate terabyte-scale datasets that require complex computational workflows. Post-
acquisition analysis including cell segmentation, cell typing, and spatial domain detection remains computationally intensive and
requires specialized bioinformatics expertise. This can limit accessibility for many cancer biology laboratories. To overcome these
barriers, Vizgen and LatchBio have developed an Al-driven workflow powered by large language model (LLM) agents, designed to
streamline and simplify end-to-end spatial biology analysis for MERSCOPE in oncology research.

Methods: We implemented an LLM-driven agent tailored to the Vizgen data ecosystem. The agent (1) parses MERSCOPE outputs
(multi-channel z-stack images, transcript coordinate files, metadata) and launches optimized GPU-accelerated workflows for image
segmentation and transcript assignment; (2) presents an interactive notebook interface (Markdown, plots, widgets) so users can specify
downstream questions in natural language (e.g., “Identify Cytotoxic T-Cells within tumor border regions”); (3) triggers bioinformatics
pipelines for clustering, cell-type annotation, spatial domain detection, and differential expression/regulation; and (4) integrates with
LatchBio’s scalable compute/storage infrastructure for large-scale runs (>1 TB per dataset). We validated performance on breast
cancer and colorectal cancer samples processed on MERSCOPE.

Results: The agent successfully handled large-scale, multi-sample MERFISH spatial transcriptomics datasets. It performed end-to-end
analysis (cell re-segmentation, unsupervised clustering, spatial domain detection, and differential expression in selected cell
populations) within a single run. Outputs were delivered as interactive, reproducible notebooks for a rapid review of cell-type-annotated
clusters, spatial domain maps, and differential expression summaries. Compared with a conventional manually scripted workflow, the
agent completed full analyses in ~6 hours (vs ~72 h traditionally). In end-user testing, it reduced manual scripting and dependency
management efforts by ~60 % and decreased downstream errors, improving pipeline reliability.

Conclusions: The Vizgen-LatchBio Al-agentic workflow provides a scalable, user-friendly solution for advanced MERSCOPE data
analysis, enabling spatial biology labs to self-serve complex computational tasks. By abstracting computational complexity and
embedding domain-specific logic, this system empowers biologists to focus on biological insights rather than technical tool-chaining.
Consequently, it shortens time-to-insight and facilitates high-throughput workflows across drug discovery, disease research, and
academic studies.



#0022 Multi-agent Al system for autonomous CAR-T development: Integrated target discovery, toxicity prediction, and
rational molecular design for cancer immunotherapy.

Yi Ni, Liwei Zhu
Bio LIMS INC, Boston, MA

Background: Chimeric antigen receptor T-cell (CAR-T) therapy has achieved remarkable success in hematologic malignancies, yet only
6 products have gained FDA approval since 2017, with target selection and toxicity remaining critical bottlenecks. Conventional
pipelines require 8-12 years with 40-60% failure rates due to inadequate validation or safety liabilities. Notable clinical setbacks
underscore urgent need for autonomous systems predicting safety risks before costly trials.

Methods: We developed Bio Al Agent, a multi-agent Al system powered by large language models enabling autonomous CAR-T
development. The architecture comprises six agents: (1) Target Selection for antigen prioritization, (2) Toxicity Prediction integrating
tissue atlases and pharmacovigilance databases, (3) Molecular Design for modular CAR engineering, (4) Patent Intelligence for
freedom-to-operate analysis, (5) Clinical Translation for regulatory guidance, and (6) Decision Orchestration for multi-agent
coordination. Agents communicate through shared knowledge base with vector database and natural language interfaces.

Results: Retrospective validation demonstrated autonomous capabilities across key stages. Target assessment streamlined 3-4 month
workflows to rapid processing. Toxicity prediction accurately identified problematic targets through expression profiling and adverse
event analysis. Patent intelligence flagged infringement risks enabling compliant design strategies. Molecular design demonstrated
systematic optimization with real-time prediction. Decision orchestration generated comprehensive roadmaps spanning validation,
pathway development, and clinical translation.

Conclusions: Bio Al Agent addresses critical CAR-T development gaps through intelligent collaboration across target discovery, safety
prediction, and molecular optimization. Autonomous identification of liability targets with mitigation strategies demonstrates potential for
reducing attrition and improving safety. Multi-agent architecture enables parallel processing and specialized reasoning superior to
monolithic systems. As CAR-T expands into solid tumors, autonomous platforms will be essential for accelerated precision oncology.



#0023 ImmunoVerse-Chat: A conversational agentic-Al engine for next-generation immunotherapeutic target discovery.
Aman Sharma', Guangyuan (Frank) Li2, Xinya Liu2, Mark Yarmarkovich?

TPerimutter Cancer Center, Perlmutter Cancer Center, New York University Grossman School of Medicine, New York, NY,2Perimutter
Cancer Center, New York University Grossman School of Medicine, New York, NY

T-cell based immunotherapies such as CAR-T Cells, BiTEs and an expanding class of next-generation T-cell-engaging modalities,
have revolutionized cancer treatment and dramatically improved outcomes for many patients. Yet, the success of these therapies
fundamentally relies on identifying safe, tumor-specific targets. However, current practice relies on labor-intensive convoluted
bioinformatics efforts that require deep domain expertise and extensive coordination between computational scientists and clinicians.
These fragmented workflows slow the pace of discovery and significantly delay the transition of emerging targets into therapeutic
development. To overcome these challenges and motivated by recent advances in large language models and agentic Al, we
developed ImmunoVerse-Chat, an interactive agentic framework that integrates LLM-driven reasoning with high-performance
immunogenomic pipelines to streamline and accelerate tumor-specific antigen discovery. Built upon our previously established
ImmunoVerse, the most comprehensive pan-cancer therapeutic T cell targets to date, spanning over 21 tumors, 11 classes of
molecular events. Together, these system-level innovations allow ImmunoVerse-Chat to uncover clinically meaningful antigen patterns
that are often overlooked or inaccessible to conventional pipelines. ImmunoVerse-Chat streamlines the entire immunopeptidomic
workflow from raw multi-omic data to pHLA identification and provides an interactive, reasoning-driven interface that enables rapid
comparison of antigen landscapes, real-time target prioritization, and assessment of T-cell therapeutic potential. By leveraging the
underlying pan-cancer antigen atlas, the system, through automated visualization modules, further contextualizes these findings across
tissue types and molecular aberrations to distinguish shared and tumor-restricted pMHC candidates and uncover recurrent, population-
relevant antigens, tumor-resident microbial epitopes, and molecular signatures linked to splicing, immune regulation, and endogenous
retrovirus expression, including ERV-derived peptides. These integrated, multi-layered insights directly guide the selection of safe,
immunogenic, and clinically meaningful T-cell targets. Overall, InmunoVerse-Chat combines Al reasoning with multi-omic depth into a
unified, interactive, and population-aware engine for T-cell target discovery, and we envision the broad adoption of this platform will
democratize antigen discovery across oncology research and accelerate the development of next-generation immunotherapies.



#0024 CertisAl Assistant: An agentic Al platform for dynamic preclinical oncology model selection.
Luke Jervis, Warren Andrews, Yuan-Hung Chien, Raffaella Pippa, Long Hoang Do

Certis Oncology Solutions, San Diego, CA

Conventional tumor model selection often operates as a target-driven process, relying primarily on established biomarker strategies
and prior treatment profiles to identify models aligned with a specific therapeutic goal. This methodology, rooted in static, retrospective
datasets, frequently limits the scope of investigation and can result in selecting models that have reduced predictive power for complex
clinical outcomes. To enhance the selection criteria for preclinical tumor models, we developed the CertisAl Assistant, an agentic Al
platform that integrates real-time, on-demand therapeutic response prediction with deeply characterized tumor model datasets within a
unified research environment.

The CertisAl Assistant functions as an interactive research tool, integrating models from the Cancer Cell Line Encyclopedia (CCLE)
and Certis’ proprietary patient-derived xenograft (PDX) data. Its core is CertisAl, an ensemble of machine learning models trained on
extensive monotherapy and combination drug response data, leveraging gene expression and molecular fingerprints. We engineered a
secure, self-service client that enables users to upload novel therapeutic compounds (via SMILES string) or sequencing data (via
FASTQ files) for immediate, on-demand therapeutic predictions.

Prediction results are dynamically integrated into the generative Al assistant, allowing for natural language querying and comparative
analysis. Key visualizations, including mono and combination therapy prediction results, are instantly available. The CertisAl Assistant
moves beyond static data delivery, providing a dynamic, real-time analysis environment for therapeutic response prediction and model
selection. This platform significantly accelerates preclinical oncology research by empowering users to rapidly test hypotheses,
evaluate novel agents, and guide the development of effective combination strategies.



#0025 Agentic Al for RNA-Seq: From workflow automation to actionable insights.
Arthur Liberzon, Pablo Cingolani, Steven Wood Criscione, Etai Jacob

Oncology R&D, AstraZeneca, Waltham, MA

Automating bioinformatic analyses of RNA-seq data is challenging because each project requires unique combinations of analytical
steps and frequent, case-specific adjustments. These project-specific processes limit the reusability of workflows to other analyses and
require extensive manual coding. Large language model (LLM) agents are well-suited to address these challenges because they can
interpret natural language instructions, dynamically plan workflows, and adapt to study-specific requirements without manual
coding.We developed an agentic Al platform that uses LLMs to plan, execute, and interpret bulk RNA-Seq analyses via natural
language instructions. The platform includes two implementations: an interactive Streamlit app where users can upload data and
describe the project, and a non-interactive API for integration into larger agentic ecosystems to enable extension to single-cell RNA-
Seq and mutation analyses. Our system leverages vetted, state-of-the-art methods to ensure reproducibility while performing analyses
such as PCA, differential expression, and pathway enrichment in Python. The platform generates actionable reports that contextualize
tables and figures in the project context. Key capabilities include automatic contrast generation, covariate handling, and accurate
identification of differentially expressed genes and enriched pathways. Validation studies demonstrate that PCA clustering, differential
expression and pathway scores align with expected biology and match manual pipeline accuracy.This agentic approach reduces coding
effort, improves reproducibility, and democratizes the accessibility of RNA-Seq analysis, with the possibility of expanding multi-omics
analyses.



#0026 Multi-agent Al orchestration for temporal-aware extraction of social determinants of health from unstructured clinical
records in cancer populations.

Asim Waqas', Aakash Gireesh Tripathi?, Kris Bowles', Brianna Miner!, Jessica Yasmine Islam3, Anna E. Coghill’, Anastasia Jones?,
Matthew B. Schabath3, Ghulam Rasool®

TCancer Epidemiology, Moffitt Cancer Center, Tampa, FL,2H. Lee Moffitt Cancer Center,3Moffitt Cancer Center, Tampa,
FL,4AnesthesioIogy, Moffitt Cancer Center, Tampa, FL,5Machine Learning, Moffitt Cancer Center, Tampa, FL

Purpose: Social determinants of health (SDOH) influence cancer outcomes, yet extraction of these variables from unstructured clinical
documents in electronic health records remains challenging due to their temporal complexity and narrative dispersion across multiple
document types. Single large language models (LLMs) frequently hallucinate, misidentify temporal context, and cannot reliably
distinguish between current barriers and historical mentions. We developed a multi-agent artificial intelligence (Al) orchestration
framework that employs specialized agents with defined roles to extract temporally-aware SDOH variables for cancer research and
clinical decision support.

Experimental Design: We implemented coordinated agents with different roles, focused on specific social determinant domains,
directing task allocation, verifying extracted information, and assembling temporally-ordered patient timelines. We assembled two
retrospective cohorts including cancer patients with HIV (n=100) and peri-operative pain management (n=524), encompassing 81k
words/patient (=8.1M words in 3,460 documents) and 49k words/patient (=25.8M words in 15,484 documents), respectively. The
framework processed clinical data, nursing communications, social work assessments, pathology reports, and imaging reports.
Results: We successfully extracted temporal SDOH variables with >95% confidence across both cohorts, constructing comprehensive
patient timelines that distinguished between current and historical barriers. The multi-agent architecture addressed single-model
limitations by cross-validating extractions, grounding findings in specific document evidence, and maintaining temporal accuracy. For
HIV cohort, the system processed 10.8M model tokens, automatically identifying financial difficulties, transportation barriers, and
housing instability with dates and supporting documentation. The peri-operative pain cohort required 34.3M tokens, revealing temporal
patterns in social support availability and medication access challenges. Beyond SDOH variables, system automatically extracted
complementary clinical information, including diagnoses and care transitions, enabling researchers to contextualize SDOH within
broader clinical narratives.

Conclusions: We demonstrated that orchestrated multi-agent Al can reliably extract temporally-aware SDOH from real-world clinical
documentation, addressing critical limitations of single LLM approaches. By providing structured, time-stamped extraction with
evidence provenance, the framework enables practical clinical applications including patient triage for social work intervention,
standardized disparities reporting, and research cohort characterization, making it suitable for deployment across diverse cancer
populations.



#0027 An MCP-enabled Al agent for automated multimodal genomics analysis in the Isabl Platform.
Juan E. Arango Ossa', Dylan Domenico?, Asher Preska Steinberg’, Eliyahu Havasov2, Gunes Gundem?, Konstantinos Liosis?,
Alessandro Grande', Jesus Gutierrez-Abril3, Elli Papaemmanuil?, Sohrab Shah2, Andrew William McPherson?
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York, NY,3Memorial Sloan Kettering Cancer Center, New York

Background:

Modern precision oncology pipelines generate petabyte-scale multimodal genomics data requiring coordinated access to databases,
APls, and reproducible workflows. The Isabl Platform (Medina et al., BMC Bioinformatics 2020) is broadly adopted across multiple
groups at Memorial Sloan Kettering Cancer Center (MSKCC) and external research institutions. In the Halvorsen Center for
Computational Oncology at MSKCC, the platform manages 470 projects, 105k sequencing experiments from 70k individuals, and 580k
analyses totaling more than 4.5 PB of data. Although powerful, its depth and schema complexity create a learning curve for analysts,
clinicians, and computational researchers. Large Language Models (LLMs) reduce this barrier by translating natural-language
questions into actionable queries, retrieving documentation, and safely interacting with evolving scientific tools.

Methods:

We developed the Isabl Al agent and an Isabl MCP, enabling any MCP client to access Isabl tools through a standardized interface.
The agent integrates Retrieval-Augmented Generation (RAG), which retrieves relevant documentation to ground outputs, with the
Model Context Protocol (MCP), a common standard for tool discovery and safe execution in LLM-based applications. GitBook
documentation, the OpenAPI schema, CLI references, laboratory pipeline definitions, and core Isabl modules are indexed into a multi-
vector semantic store. A ReAct-style agentic controller selects MCP tools such as call_isabl_api or run_isabl_app, supported by
recursive chunking and modern embeddings.

Results:

The agent handles analytical tasks such as:

+ Cohort discovery, e.g.: “Identify pediatric B-ALL tumors with IKZF1 deletions and available RNA-seq.” It retrieves samples,
summarizes counts, and reports assay availability.

 Multi-step reasoning, e.g.: “How many high-risk neuroblastomas have 17q gain?” It finds eligible cases, locates CNV analyses,
extracts 17g21-17925 copy-number values, applies thresholds, and reports frequencies.

» Workflow execution, e.g.: “Launch the whole-genome variant-calling pipelines for newly added pediatric sarcoma patients with
matched germline controls.” It identifies tumor-normal pairs, checks existing analyses, and submits pipelines. These tasks show
reduced onboarding time, intuitive schema navigation, and improved execution through natural language.

Conclusions:

Isabl Al Agent + MCP demonstrates how RAG, MCP’s standardized interface, and agentic reasoning simplify access to complex
genomic systems. As MCP adoption grows in Al for scientific discovery, an Isabl MCP enables domain-specific capabilities to integrate
into general-purpose Al models, providing a sustainable path for Al copilots that accelerate translational genomics research.



#0028 PortrAlgent: Co-scientist agent for end-to-end spatial transcriptomics discovery.
Yuchang Seong, Dongjoo Lee, Chanho Park, Hongyoon Choi

Portrai, Inc., Seoul, Korea, Republic of

Background

Spatial transcriptomics (ST) technology maps gene expression within tissue structures, offering unprecedented insights into tissue
organization and cellular interactions. Analyzing these complex datasets, however, remains a significant bottleneck. Current workflows
demand specialized, multi-domain expertise and rely on heavy manual intervention, an expertise barrier that hinders the rapid
translation of data into biological insights.

Method

To address this challenge, we developed 'PortrAlgent,’ a co-scientist Al agent that autonomously manages complex analysis
workflows. The system operates by having (1) a multimodal LLM for reasoning, planning, and code generation; (2) a LangGraph-based
workflow manager control the execution order of analysis steps; and (3) specialized computational tools, including a code execution
environment and a real-time literature retrieval tool. A core feature of the agent is its Retrieval-Augmented Generation (RAG) system,
which leverages codebases from scanpy, squidpy, and scvi-tools to integrate diverse informatics tools for specialized objectives like
cell typing, spatial profiling, or data integration.

Results

Two workflows were successfully validated: 1) Hypothesis-Driven Exploration: When a user presents a biological hypothesis, the agent
proposes alternative hypotheses, refines them via literature search, and then passes the plan to a ‘Reviewer Agent’. Following this
validated plan, the agent proceeds to execution. 2) Analysis-Driven Workflow: For simple requests (e.g., "group comparison”), the
agent's Planner checks the AnnData object's state to determine the optimal analysis functions before generating and executing the
code. We demonstrated PortrAlgent by applying it to analyzing TME by ST data. Autonomous reasoning capability of this framework
was validated by testing the system on multiple ST datasets with varying preprocessing states. The agent consistently detected
missing steps (e.g., normalization, HVG selection, batch correction), revised its own plan, and regenerated the appropriate code
without manual intervention. It interpreted the biological meaning of the discovered patterns using real-time literature search and
generated a comprehensive research report summarizing the entire discovery process.

Conclusion

PortrAlgent offers a novel approach to automated scientific discovery in spatial biology for oncology. Beyond the primary case study,
the system was tested across multiple tissue contexts, where it reliably adjusted analysis plans, corrected missing preprocessing steps,
and generated coherent biological interpretations comparable to expert feedback. By integrating dynamic RAG-based code generation,
autonomous execution, and comprehensive report generation, PortrAlgent streamlines complex spatial data analysis and lowers the
expertise barrier for understanding complex biological systems.
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Purpose: Under-enrollment in oncology trials is exacerbated by the manual effort required to screen unstructured clinical records
against complex eligibility criteria. Large language models (LLMs) augmented with retrieval mechanisms show promise for automating
the process but often fail to capture dispersed evidence required for complex, multi-criterion eligibility decisions. We hypothesized that
an agentic retrieval strategy, which empowers an LLM to autonomously and iteratively search, synthesize, and validate relevant
information, would enhance evidence completeness and accuracy in eligibility classification.

Methods: Evaluation encompassed two task types: (i) complex eligibility reasoning and (ii) biomarker extraction. The complex tasks
drew on two non-small cell lung cancer (NSCLC) studies with intricate eligibility criteria: stage Il unresectable NSCLC and metastatic
NSCLC. Each query represented a patient-level eligibility assessment (total n=618 queries) that required integrating multiple evidence
types, including molecular findings, prior therapies, and clinical status. The biomarker task included 148 evaluations targeting key
genomic alterations (EGFR, ESR1, RAS).We compared a retrieval-augmented generation (RAG) system that retrieved fixed, similarity-
based text chunks with an agentic retrieval approach performing up to 8 adaptive searches. The agent autonomously assessed
retrieved evidence, reformulated its queries, and iteratively expanded the search scope to assemble a comprehensive context. Both
systems, using LLM (Gemini 2.5 Pro), reviewed up to 64 text chunks per query. Model outputs were benchmarked against expert-
curated ground truth using F1-score, recall, and accuracy.

Results: Agentic retrieval improved performance across complex eligibility reasoning tasks. In the stage Il NSCLC, accuracy rose from
68% t0 80% (+12.7 pp; 95% ClI: 7.9-17.7), driven by a 15% gain in recall (69% to 84%) and a 9% increase in F1-score from 79% to
88%. In metastatic NSCLC, accuracy improved from 77% to 84% (+6.3 pp; 95% Cl: 1.3-11.6) and the F1-score from 86% to 90%. In
contrast, the biomarker extraction task showed comparable performance (accuracy 95-96%, F1 96%) for both methods, indicating
minimal benefit from agentic reasoning where retrieval complexity was low.

Conclusions: This study demonstrates the translational value of agentic retrieval for precise, scalable oncology trial screening. By
enabling adaptive evidence synthesis rather than static retrieval, the system improves the completeness of eligibility assessment and
minimizes manual review effort.
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Clinical feasibility analysis and cohort identification have essential applications in precision oncology, including feasibility assessment
for clinical trial and other study designs, cohort extraction for digital twin modeling and virtual trial simulation, and real-world evidence
generation for regulatory submission and comparative effectiveness research. However, real-world oncology datasets pose significant
challenges due to heterogeneous, nonstandard data formats and complex, interconnected inclusion criteria. These technical barriers
are compounded by functional hurdles like technical understanding, data access, and code execution. Traditional approaches rely on
slow, unscalable manual query construction, and even recent state-of-the-art large language models (LLMs) struggle with multi-step
reasoning and adaptation to diverse data structures.

To address these issues, we developed an adaptive LLM-based agentic platform that autonomously learns data structures, generates
and executes code, and iteratively refines analyses to extract patient cohorts meeting complex criteria. Unlike conventional LLMs that
generate static code without execution capabilities or dataset adaptation, our platform's agentic architecture dynamically explores data
schemas, validates intermediate outputs, and self-corrects errors. It also accepts expert guidance and allows fully auditable, editable,
and exportable outputs at each step of the process. The system accepts natural language queries specifying complex criteria such as
specific diagnoses, genomic profiles, treatment histories, and temporal relationships, then autonomously navigates real-world data
(RWD) of any shape, size, and format to identify qualifying patients.

We evaluated performance by replicating 15 historical feasibility analyses from the GuardantINFORM™ database, which integrates
genomic and epigenomic RWD from >550K patients with de-identified administrative claims data across multiple oncology indications
and data tables. Our validation study found that the platform successfully extracted exact cohorts for 12 requests and delivered
clinically acceptable approximations for 2 more. The final analysis failed due to a clinical misunderstanding but was correctable post
hoc with improved guidance. In contrast, state-of-the-art LLMs without tuned agentic capabilities failed to adapt to dataset-specific
structures and had low task completion rates, highlighting the critical importance of the task-based design, iterative execution, and self-
correction. This performance democratizes access to sophisticated data analysis, addressing a critical bottleneck in translating RWD
into actionable clinical insights and establishing a foundation for autonomous, adaptive Al systems that can accelerate oncology
research.
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Background: Agentic Al will be members of scientific teams of the future. Al hallucinations and unreliable and untraceable public data
cast shadows on such a role. We developed what is to our knowledge the first self-critical, self-correcting agentic-Al drug discovery
analyst: Charles. It supports information synthesis and hypothesis generation for cancer drug discovery while maintaining scientific
robustness.

Methods: Charles is an agentic GPT-based LLM. Building Charles consisted of fact-constrained, imitation-based teaching exercise led
by the human PI. A human supervisor carefully optimized the environment to constrain Charles to reliable sources and prevent
retrieving external knowledge. An adversarial Al agent acts as the self-critical ‘conscience’ to test the veracity of Charles’s answers
against the true data. We further evaluated this by injecting decoy raw data, allowing quantitative evaluation of the models’ veracity.
The trained model was used to synthesize factual target summaries. We then developed a multi-agent LLM that leverages these data-
grounded summaries to answer real-word drug discovery questions. A planner agent digests the user’s questions and orchestrates a
coordinated plan of action to direct the specialist agents (bio-/chemo-/systems etc). Finally, a critical Al agent fact-checks the
responses from specialist agents, reporting them to the planner agent for further refinement of actions. Together, these modules form
Charles.

Results: We demonstrate that Charles’ responses are strictly grounded in the curated data. Initial evaluations show Charles reproduces
all adversarial decoys indicating no outside leakage. To further evaluate the reasoning and factual accuracy of Charles, we utilized a
question-answer dataset that Charles answers through interpretation of the >1000 protein summaries. Using the self-critical agent, we
evaluated both the summaries and the answers to questions. The initial evaluation of the multi-agent framework shows 99% accuracy
in Charles’s responses. The planner successfully recruited the appropriate specialized agents while the critical agent showed promising
behavior in detecting semantic and factual inconsistencies to the planner. The output summaries are publicly available via canSAR.ai.
Conclusions: Charles represents a self-critical, drug discovery-trained, Al analyst capable of synthesizing multimodal information,
evaluating its own outputs, and refining the next steps based on that. By combining the reasoning power of LLM-based interactions
with the assurance of verified curated data, Charles provides reliable access to complex oncological knowledge while minimizing
hallucinations and enabling researchers to make data-driven decisions with more confidence in cancer research.
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Immune checkpoint inhibitors (ICls) have transformed cancer therapy, but their clinical benefit is often limited by the onset of immune-
related adverse events (irAEs), which can be severe and lead to treatment interruption or discontinuation. A deeper understanding of
irAEs is urgently needed to identify patients at highest risk of developing adverse events and to guide strategies for irAE prevention and
risk management. The FDA’s Adverse Event Reporting System (FAERS) database contains over 32 million adverse event reports
submitted to the FDA to support drug safety surveillance. However, although a public dashboard exists to perform basic exploration of
FAERS data, extracting immuno-oncology-related safety events or executing complex, multiparameter queries of this data still requires
substantial technical expertise, programming skills, and a familiarity with the underlying database structure. To address this gap and to
enhance the accessibility of this public resource, we downloaded all FAERS reports from 2012-2025 and systematically filtered for
cancer cases treated with ICls. We curated a high-quality, oncology-specific irAE dataset and generated a standardized flat-file
resource for downstream data exploration and analysis. To further facilitate access and enable non-programmers to easily explore
these data, we developed an agentic Al-driven interface and workflow that allows natural language querying of the dataset. Our system
uses open-source large language models with specialized prompting to classify user intent and generate executable python code for
complex analytical tasks including filtering, visualization, and statistical analyses, returning results in real time. This framework enables
interactive and flexible exploration of irAE patterns across tumor types, drug classes, and other clinical features. Preliminary analyses
recapitulate known irAE associations in cancer (e.g. elevated endocrine and cutaneous toxicities compared to other irAEs in anti-PD-1-
treated patients) and reveal potential tumor and treatment-specific irAE profiles that warrant further investigation. In summary, this
platform provides a transparent, scalable, and user-friendly approach for mining real-world immunotherapy safety data that may be
leveraged to inform biomarker discovery, fuel hypothesis generation, and/or guide irAE risk mitigation strategies in immuno-oncology.
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Healthcare data are fragmented across time and modalities, including clinical reports, imaging, and lab tests. While Electronic Health
Records (EHRs) capture rich longitudinal health trajectories, current predictive modeling approaches typically model individual
modalities in isolation, missing the context needed to understand complex diseases such as cancers. To bridge this gap, we aim to
synthesize the entirety of a patient's medical history into a unified computable representation.

We curated a retrospective cohort from a major U.S. healthcare system, comprising 25 billion medical events from 7.2 million patients
spanning 33 years. This dataset integrates 28 distinct clinical modalities, including structured data (diagnoses, medications, vital signs,
flowsheet, and laboratory results), clinical notes, and imaging data. We developed a transformer-based multimodal temporal foundation
model that tokenizes each modality with modality-specific encoders and fuses events over time into a unified patient embedding.

We evaluated frozen patient embeddings on 246 downstream prediction tasks, including new onset of 87 diseases, progression of 56
diseases, treatment response for 100 therapy-outcome pairs, and three short-term operational tasks. Across all tasks, the model
achieved a mean AUROC of 0.77, outperforming age-sex, clinical text, and task-specific supervised baselines. On oncology-focused
tasks spanning solid and hematologic malignancies and systemic therapies, the model outperformed the age-sex baseline by 9% for
new neoplasm onset, 18% for neoplasm progression, and 16% for treatment response. Unsupervised clustering of patient embeddings
recovered clinically coherent groupings of cancer types, comorbidities, and treatment patterns, forming a multiscale, data-driven atlas
of medical phenotypes. The same embeddings enabled similarity search to identify patients with comparable trajectories, supporting
automated cohort discovery and fine-grained clinical trial matching. Gradient-based interpretability analyses identified multimodal risk
factors for disease onset and treatment response that aligned with clinical expectations, providing transparent attribution at both patient
and population level.

A single multimodal, temporally aware EHR foundation model can learn general-purpose whole-patient representations that support
accurate early prediction and phenotyping of cancer outcomes while remaining applicable across diverse diseases. By consolidating
fragmented data into a continuously updated patient representation, this approach lays the groundwork for shifting oncology from
reactive, episodic care to proactive, continuous risk management, and provides a scalable basis for risk stratification, trial optimization,
and discovery of clinically interpretable multimodal biomarkers.



#0034 Attitudes and perception of artificial intelligence in healthcare: A cross-sectional survey among Arkansas-Louisiana-
Texas (ArkLATX) veterans with cancer.

Philip A. Haddad', Sireesha Vutukuri2, Philip Bouchette2, Crystal Barmer?, Ankita Gupta?

TLSUHSC-S/Overton Brooks VAMC, Shreveport, LA,20verton Brooks VAMC, Shreveport, LA

Background: The attitudes about the use of Artificial Intelligence (Al) in healthcare are controversial. Unlike the perception of healthcare
professionals, the attitudes of cancer patients, especially veterans, have hardly been explored. In this quality improvement study, we
aimed at investigating veterans’ perception of Al within the VA among this highly relevant group, along with digital affinity and
sociodemographic factors.

Methods: We conducted a cross-sectional survey using a questionnaire-based interview with patients at Overton Brooks VA Medical
Center Hematology-Oncology Clinics from December 2024 to February 2025. The questionnaire consisted of sections exploring
demographics, participants’ technical affinity, and their perception of the utility of Al in healthcare, the providers’ Al competence, their
concerns, and the need for oversight.

Results: A total of 250 participants were accrued with a median age of 72. Ninety-one percent were men, with 52% finishing high
school and 44% feeling comfortable using technology. More than 78% read or heard about artificial intelligence, but only 8% reported
knowing a lot. Asked about their general perception of Al utility in healthcare, 55% of the respondents rated the use of artificial
intelligence as positive or very positive, 48% agreed to its incorporation in their own medical care, but only 11% held a negative or very
negative perception. Forty percent of veterans expressed concerns about potential Al safety and security issues. Forty-five percent
thought the providers knew enough about Al to use it properly. Ninety-five percent wanted artificial intelligence to be rigorously tested
and deployed with a physician in the loop. Unlike age, sex, and educational level, only certain aspects of technical affinity statistically
impacted the perception of Al healthcare utility, concerns, and Al oversight.

Conclusions: ArkLATX veterans with cancer are mostly open to the use of Al in healthcare. Although showing little to no knowledge
about Al, a majority had a positive perception of its utility in healthcare. Nevertheless, veterans insist that a physician supervises Al and
assumes ultimate responsibility for diagnosis and therapeutics.
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INTRODUCTION: Differential expression (DE) analysis is the cornerstone of omics evaluation. It is used to identify biomarkers for
cancer, therapeutic response, and drug-induced adverse events. DE methods use Al/ML (machine learning). If multiple DE methods
could identify the same biomarkers, this would strongly support the biomarker’s use as a robust candidate(s) for wet lab validation
studies. It is unclear if the top DE methods identify the same biomarkers (i.e., shared). Therefore, we evaluated 4 DE methods for their
ability to identify shared serum autoantibodies in cancer patients with and without immune-checkpoint inhibitor induced hypothyroidism
(TEAE ThyDis).

METHODS: Patients with breast cancer (N=8) or melanoma (N=25) who were treated with durvalumab, ipilimumab, pembrolizumab,
nivolumab, or combination who had TEAE ThyDis (N = 18) or No TEAE (N = 15) were included. Four DE methods (limma, DESeq2,
edgeR, randomForest) were used in R. 15,500 pre-treatment autoantibodies with and without ComBat batch correction were evaluated
for each patient.

RESULTS: In patients with breast cancer, limma, DESeq2, edgeR, and randomForest identified 201, 109, 158, and 472 biomarkers,
respectively (Table 1). However, only up to 53 biomarkers were shared between the 4 DE methods. ComBat batch correction with
limma or randomForest led to identification of 125 and 484 biomarkers respectively and up to 114 shared biomarkers between the 4
methods. In patients with melanoma, limma, DESeq2, edgeR, and randomForest identified 198, 244, 568, and 1042 biomarkers
respectively with up to 183 biomarkers shared (Table 1). ComBat batch correction with limma or randomForest led to identification of
196 and 1088 biomarkers respectively and up to 257 shared. There was no biomarker that was shared in all methods.
CONCLUSIONS: Our data suggests that top Al/ML DE analysis methods identify different biomarkers. As a field, it is time to re-
evaluate and re-vamp these tools as well as create new tools to ensure robust reproducible biomarker identifications.
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Germline mutations in BRCA1 and BRCAZ2 greatly increase the risk of developing high-grade serous carcinoma (HGSC), yet the
earliest molecular events driving malignant transformation in the fallopian tube epithelium, the likely site of origin, remain poorly
understood. Defining these early alterations is essential for improving risk prediction and informing preventive strategies for BRCA-
associated ovarian cancer.To investigate the initial cellular and molecular perturbations in high-risk individuals, we performed single-
cell transcriptomic and multi-omic profiling on fallopian tube fimbrial samples obtained through exfoliative cytology brushings and
conventional tissue specimens. Single-cell RNA sequencing was conducted on 14 brushings from BRCA1/2 mutation carriers, 3
brushings from average-risk individuals, and 12 tissue samples from average-risk controls. In parallel, single-cell multi-omic analysis
was applied to short-term epithelial cultures derived from 4 high-risk and 2 average-risk individuals, enabling an integrated assessment
of transcriptional states, chromatin accessibility, and gene regulatory programs.Brushings were enriched for epithelial and immune
populations, facilitating high-resolution characterization of epithelial differentiation. Cells from BRCA1/2 mutation carriers exhibited
disrupted secretory-ciliated differentiation trajectories, accompanied by upregulation of mitochondrial respiration and oxidative
phosphorylation genes, suggesting early mitochondrial and metabolic remodeling in high-risk epithelia. Multi-omic integration further
identified a distinct epithelial cluster enriched in BRCA1/2 carriers characterized by increased RUNX3 transcription factor activity.
Although these cells remain transcriptionally aligned with secretory epithelium, RUNX3-associated programs indicate a partial or
intermediate differentiation state—potentially reflecting early lineage instability preceding malignant transformation. Subtle alterations in
immune-related pathways were also observed, pointing to microenvironmental changes that may support a permissive niche for tumor
initiation.Together, these data reveal early transcriptomic, metabolic, and gene-regulatory remodeling in the fallopian tube epithelium of
BRCA mutation carriers. By defining epithelial states and pathways perturbed prior to neoplasia, this work provides new mechanistic
insight into hereditary ovarian cancer predisposition and highlights potential biomarkers for early detection and prevention.
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Objective: Pancreatic ductal adenocarcinoma (PDAC) remains one of the deadliest malignancies with limited therapeutic options.
While PARP inhibitors benefit tumors with homologous recombination deficiency (HRD), fewer than 10-20% of PDAC cases harbor
such mutations. The majority are homologous recombination proficient (HRP), representing a significant unmet need. Here, we identify
wild-type isocitrate dehydrogenase 1 (wtlIDH1) as a critical regulator of HR repair in HRP PDAC and propose a novel combinatorial
strategy using IDH1 and PARP inhibition to induce synthetic lethality.

Methods: We assessed the role of wtIDH1 in DNA repair using HR and non-homologous end joining (NHEJ) reporter assays, Western
blotting, and chromatin modification analyses. Effects of IDH1 inhibition (ivosidenib) and PARP inhibition (olaparib), alone and
combined, were evaluated in vitro through cell viability, apoptosis, and DNA damage assays. In vivo efficacy was tested in xenograft
and orthotopic PDAC mouse models, including survival studies. Additionally, tumor biopsies from patients in the ongoing phase Ib
clinical trial (NCT05209074) receiving ivosidenib were analyzed for HR pathway activity and chromatin alterations.

Results: Pharmacologic wtIDH1 inhibition depleted a-ketoglutarate and induced histone hypermethylation, impairing HR repair and
mimicking a BRCA-like phenotype in HRP PDAC cell lines (MiaPaCa-2, Panc-1). The combination of IDH1 and PARP inhibitors
synergistically increased y-H2AX accumulation and apoptosis, reducing cell viability. In vivo, dual therapy significantly suppressed
tumor growth and extended survival compared to monotherapies. Importantly, tumor samples from NCT05209074 patients treated with
ivosidenib exhibited decreased expression of HR repair proteins and epigenetic changes consistent with a BRCAness phenotype,
supporting translational relevance.

Conclusion: Our findings reveal a novel role for wtIDH1 in maintaining homologous recombination in PDAC. Inhibition of wtIDH1
functionally induces HR deficiency in HRP tumors, sensitizing them to PARP inhibition. This combination represents a promising
therapeutic approach for the majority of PDAC patients lacking canonical HR mutations and warrants further translational development.
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Background : Poly (ADP-ribose) polymerase (PARP) 1, a multifunctional protein, is widely recognized for its critical role in the HR-
mediated DNA repair, and its inhibition has therefore been introduced into the treatment of various solid tumors. Besides DNA damage
response (DDR), PARP1 has also emerged as a key regulator of immune modulation. This is attributed to the accumulation of cytosolic
nucleic acids (NAs), such as dsDNA or dsRNA, which are sensed by innate immune pathways like cGAS-STING. However, the precise
mechanisms by which PARP1 inhibition induces these cytosolic NAs and activates innate immune response remain to be elucidated.
Thus, we investigated the anti-tumor and immune modulatory effects of AZD5305 in gastric cancer cells to explore the underlying
mechanism.

Methods : To evaluate the in vitro antitumor effect, colony formation assay (CFA) was performed for 14 days with increasing
concentrations of AZD5305 (dose range: 0-5nM). The in vivo antitumor activity was assessed using an SNU-601 xenograft model by
monitoring tumor growth. Cell cycle distribution was analyzed by flow cytometry and apoptosis was assessed by annexin-V/PI staining.
DNA damage was detected by comet assay and the cell immunofluorescence assay (IFA). To investigate immune modulation, the
expression of immune-related molecules was quantified by gqRT-PCR and western blot, while the formation of dsRNA was detected by
cell IFA. RNAseq was performed using the cell lines for differentially expressed gene and gene set enrichment analyses.

Results : The RAD51C-deficient SNU-601 cells were highly sensitive to AZD5305 (ICsqp: 0.25 nM), unlike the moderately sensitive
SNU-668 (ICsp: 2.05 nM) or resistant KATOIII cells (IC50>5 nM). Moreover, AZD5305 demonstrated potent antitumor activity in an

SNU-601 xenograft model (52.4% TGl, p=0.003). After treatment, SNU-601 cells exhibited G2/M arrest and apoptosis, confirmed by an
increased sub-G1 population, positive annexin-V staining, and cleavage of PARP and caspase-7, but not in KATOIII. This cytotoxicity
was driven by the accumulation of DNA damage, as indicated by elevated p-RPA, yH2AX, and comet tail formation. Furthermore,
AZD5305 increased cytosolic dsRNA and cGAS-STING signaling in SNU-601, triggering the innate immune response. Consistent with
this, RNAseq confirmed enrichments of activated IFN-y response pathways and corresponding increases in the expression of
interferon-stimulated genes (ISGs) in SNU-601, but not in KATOIII.

Conclusion : AZD5305 exhibits potent cytotoxic effects in HR-deficient gastric cancer cell lines in vitro and in vivo, by inducing DNA
damage and apoptotic cell death. Immune modulation by AZD5305 was characterized by innate immune activation with increased
interferon signaling, and our findings suggest the formation of cytosolic dsRNA as a key mediator of this effect.
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Background: 2-hydroxyflavanone (2HF) is citrus derived compound which has demonstrated in vitro anticancer activity against
multiple malignancies. Its presence inhibits RLIP, a protein encoded by RALBP1 gene which functions as an ATP dependent efflux
pump for glutathione-electrophile conjugates, oxidative and alkylating intermediates and, mediates epidermal growth factor receptor
endocytosis. Thus RLIP promotes oncogenesis with growth modulation and ability to resist chemotherapy with glutathione mediated
xenobiotic efflux. Reduced RLIP expression by 2HF reduces spontaneous carcinogenesis in p53 null mouse models, indicating its utility
in tumors with DNA repair-deficiency. BRCA1, BRCA2, and PALB2 are the pivotal genes involved in homologous recombination (HR)
mutation which can be targeted by poly(ADP-ribose) polymerase pathway (PARP) inhibitors. Through this study we assessed the
effects of PARP inhibitor AZD2461 alone and in combination with 2HF on cell viability of MDA-MB-231 and MCF-7 breast cancer cell
lines.

Methods: Expression of mMRNA of BRCA1, BRCA2 and PALB2 genes was assessed in MDA-MB-231 (triple negative) and MCF-7
(ER+) breast cancer cell lines after exposure to 2HF and LNA by using quantification cycle in Polymerase chain reaction. LDH release
at 72 hours was measured and compared with controls in cells treated with 2HF or AZD2461 alone or in combination. Cytotoxicity was
measured using absorbance of reduced WST-8 produced by the viable cells.

Results: RLIP depletion by 2HF reduced the expression of mMRNA of HR genes BRCA1, BRCA2, and PALB2 to 2% - 20% of the level
of untreated controls. PARP inhibitor induced LDH release with incremental dose of 2HF at 10, 20 and 40 uM, with greatest cytotoxic
effects at 40 uM 2HF (p < 0.001). Addition of 2HF to PARP inhibitor AZD2461 increased cell lysis in MCF-7 and MDA-MB-231 cells,
however only diminished cell viability in MCF-7 but not in MDA-MB-231.

Discussion: PARP inhibitors are very effective in tumors with HRD mutation, however their utility is limited in subjects with mutations
involving non HRD pathways. RALBP1 inhibition with 2HF decreases the expression of gene involved in HR pathway thus stimulating a
transcriptomic environment that is similar to HRD mutated cells. 2HF could thus sensitize BRCA-wildtype ER+ and possibly triple
negative breast cancers to PARP inhibitors. This potentially has clinical application among patients who may benefit from PARP
inhibitors outside of current indications such as BRCA or HRD deficient mutations. Through this work, we look forward to inspire more
work on clinical exploration of 2HF with PARP inhibitors.
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Mutations in the RecQ helicase BLM, which cause the cancer-prone disorder Bloom syndrome, lead to a high frequency of sister
chromatid exchanges (SCEs). This phenotype is attributed to defects in processing double Holliday Junctions (dHJs) formed during
homologous recombination. The BLM-Topo Illa-RMI1/2 complex (Sgs1-Top3-Rmi1 [STR] in S. cerevisiag) is critical for resolving dHJs
into non-crossover products, thereby suppressing SCEs. This dissolution requires the Sgs1 helicase to drive convergent junction
migration, creating a hemicatenane that is decatenated by the Topoisomerase Il (Top3)-Rmi1 subcomplex in the model organism, S.
cerevisiae.However, the precise molecular mechanism of this final strand passage is poorly understood. One of the key ambiguities is
the role of Replication Protein A (RPA), the universal ssDNA-binding protein. Previous studies have shown contradictory findings, with
some reporting that RPA inhibits Topollloa decatenation, while others—using different methodologies—suggest it promotes the reaction.
Furthermore, the specific substrate requirements of Top3-Rmi1, such as sequence or polarity preference, remain uncharacterized.To
elucidate the role of RPA and define the substrate requirements for Top3-Rmi1, we devised in vitro decatenation assay using a single-
strand catenane substrate. This system allowed us to make two key discoveries: First, we reveal that Top3-Rmi1 activity has selectivity
for both the sequence and polarity of the DNA substrate. Second, we propose that RPA plays a sophisticated regulatory role, acting to
guide the strand passage activity of Top3. This model suggests RPA ensures that Top3 cleaves DNA only when the substrate is
properly configured for productive strand passage and resealing.Furthermore, we used a key tool, Top3-W77A, a mutant we identified
that exhibits an ~10-fold lower DNA binding affinity. We found that this mutant's decatenation activity is significantly diminished in the
presence of RPA, suggesting its weakened DNA affinity makes its substrate more difficult to access when the DNA is coated by RPA.
We used this mutant as an in vivo probe to determine the physiological involvement of RPA in two key STR-dependent pathways:
double Holliday junction dissolution and replication fork template switching. Specifically, we are probing its function in defined genetic
backgrounds: a rad18 deletion to assess its role in replication template switching, and an sgs1 deletion to determine the relative
contributions of Sgs1.
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Introduction

Homologous recombination deficiency (HRD) and BRCA1/2 alterations are key biomarkers for PARP inhibitor sensitivity in ovarian
cancer. Transcriptional features such as RB1 expression may further refine biologic subgroups and therapeutic hypotheses. We
performed integrated DNA/RNA profiling of FFPE ovarian tumors to characterize histologic distribution, genomic alterations, genomic
instability score (GIS), RB1 expression, and in vivo olaparib response in selected HRD-positive models.

Methods

Thirty-two patient-derived FFPE ovarian tumor blocks were prepared, and H&E sections were reviewed by an anatomic pathologist
(SR) to confirm sufficient tumor content prior to next-generation sequencing. Comprehensive genomic, immune profiling, and HRD
assessment were performed. RNA-seq quantified RB1 expression, with “RB1-low” defined as TPM < 6.26 (study 25th percentile). Two
HRD-positive models were subjected to in vivo testing of olaparib response in female NSG mice following subcutaneous implantation.
Results

The cohort consisted predominantly of serous adenocarcinomas (71.9%), followed by ovarian adenocarcinoma NOS (21.9%),
mucinous adenocarcinoma (3.1%), and carcinosarcoma (3.1%). TP53 mutations were present in 93.8% of cases. BRCA1 alterations
were identified in 37.5% of tumors and BRCA2 alterations in 25.0%. HRD status was positive in 34.4% of cases, negative in 43.8%,
and indeterminate in 21.9%. GIS scores varied across HRD categories, with HRD-positive tumors showing a range of 12-61 (median
29, mean 32.9), HRD-negative tumors ranging from 3-41 (median 11.5, mean 17.2), and indeterminate tumors ranging from 7-32
(median 19, mean 18.1). RB1-low expression was observed in 21.9% of tumors overall, with enrichment in HRD-positive cases (45.5%)
compared to HRD-negative (7.1%) and indeterminate (14.3%) groups. To assess translatability of HRD findings, two HRD-positive
serous adenocarcinomas were tested for olaparib response in vivo. One BRCA2-mutated tumor (LCOV-2089, GIS=32) demonstrated a
robust therapeutic effect, with a median tumor volume reduction of 68.1% and durable complete responses in 33.3% of treated mice. In
contrast, a second BRCA2-mutated tumor (LCOV-2118, GIS=17) did not exhibit tumor regression but showed an increased time to
progression of >85% compared to untreated controls.

Conclusions

Overall, these findings suggest a meaningful correlation between genomic HRD status and in vivo therapeutic response, supporting the
translational relevance of integrated profiling and the use of patient-derived models for preclinical investigations.
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Structural variants (SVs) are increasingly recognized as key drivers of tumorigenesis, yet current technologies struggle to detect and
accurately characterize them due to resolution limitations and sequencing constraints. As a result, attempts to produce complete
somatic SV truth sets often suffer due to the gaps in detection performance of the sequencing technology utilized, impacting the truth
sets’ usefulness for benchmarking alternative technologies and/or SV callers. To this end, the National Institute of Standards &
Technology (NIST) performed a deep benchmarking experiment for somatic SV detection, fully characterizing the structural changes of
a pancreatic ductal carcinoma (PDAC, labeled HG008T) across 16 whole genome sequencing technologies and analyzing with multiple
datatype-specific SV callers. NIST has published its Benchmark SV callset that is the result of integrating and manually curating calls
from all analytes. With this benchmarking data, we tested the capability of Dovetail’'s LinkPrep chemistry alone to reproduce the NIST
Benchmark callset using both open source and proprietary SV callers.

Dovetail LinkPrep libraries were generated for the HG0O8T cell line sample and sequenced to approximately 55x genomic coverage.
Sequencing data was aligned to hg38 with bwa and SV calls generated by running a standard, HiC-based SV caller, HiC-Breakfinder,
and Dovetail Precise (DP), a new SV caller developed by Dovetail Genomics. These callsets were separately compared to the NIST
Benchmark callset to assess their performance in categories based on SV type and size.

Of the 109 total SVs in the NIST Benchmark callset, HiC-Breakfinder and DP detected 19 (18%) and 97 (92%) SVs, respectively. HiC-
Breakfinder’s ability to detect SVs was limited to translocations (8 of 12, 67%) and large intra-chromosomal SVs greater than 2 Mb in
size (10 of 11, 91%), while unable to find any intra-chromosomal SV smaller than 2 Mb. In contrast, DP detected all translocations (12
of 12, 100%), the same number of large intra-chromosomal SVs (10 of 11, 91%), and the majority of smaller intra-chromosomal SVs
(75 of 85, 88%) down to 47 bp in size. Furthermore, the difference in breakend locations between HiC-Breakfinder and the NIST
Benchmark SVs ranged from 1,636 bp to 189 kb, while over 96% of DP calls (94 of 97) achieved base-level precision.

Dovetail’s LinkPrep chemistry with the Dovetail Precise (DP) caller detected 92% of somatic structural variants (SVs) in the NIST
Benchmark callset, including small variants down to 47 bp, strongly outperforming HiC-Breakfinder across all SV types and sizes. This
high-resolution SV detection enables more comprehensive cancer genome characterization from a single assay and supports more
accurate diagnostics and targeted therapy development.
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Background: Radiotherapy induces cytotoxicity primarily through DNA double-strand breaks (DSBs), and the efficiency of DSB repair
is a key determinant of tumor radiosensitivity. Caspase-4 (CASP4), frequently overexpressed in human malignancies, has been
implicated in actin cytoskeletal remodeling; however, its involvement in nuclear actin dynamics and DNA repair remains unclear.
Methods: We investigated the functional role of CASP4 in radioresponse using CASP4 knockout (KO) HepG2 and NCI-H292 cells.
Colony formation assays, 53BP1 foci analysis, and a newly developed measurement system that enables the quantification of nuclear
actin levels were used to assess DNA repair efficiency and actin distribution. Forced nuclear actin expression was used to evaluate its
ability to rescue CASP4-dependent defects.

Results: CASP4 KO significantly sensitized tumor cells to ionizing radiation, associated with decreased colony formation and
persistent 53BP1 foci, indicative of impaired DSB resolution. Although CASP4-deficient cells exhibited elevated cytoplasmic F-actin,
nuclear actin translocation was reduced despite comparable total actin levels, suggesting defective actin shuttling. Quantitative imaging
confirmed substantially diminished nuclear actin signals in CASP4 KO cells. Notably, enforced nuclear actin expression restored
53BP1 foci resolution in CASP4-deficient cells.

Conclusions: These findings identify a previously unrecognized role of CASP4 in promoting DNA DSB repair through regulation of
nuclear actin dynamics. CASP4 facilitates the balance between cytoplasmic and nuclear actin to maintain efficient DNA repair and
enhance radioresistance. Targeting CASP4 may therefore represent a promising strategy to overcome tumor resistance to ionizing
radiation.
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Purpose: Complex oncogene amplifications—including MDM4 1q gains and MYCN high-level amplification—frequently arise through
mechanisms such as chromothripsis, tandem-duplication cycles, and extrachromosomal DNA (ecDNA). These structural drivers shape
tumor aggression and therapy resistance across cancers, yet they remain largely inaccessible in plasma ctDNA due to low tumor
fraction and fragment constraints. Retinoblastoma aqueous humor (AH) contains predominantly tumor-derived cfDNA with a
genomically simple background, providing a uniquely powerful human model system to benchmark the technical feasibility, data
characteristics, and analytical requirements for cfDNA-based ampilification profiling.

Methods: Deep whole-genome sequencing (>20x) was performed on AH cfDNA from four RB eyes having MDM4 focal gain or MYCN
high-level amplification. Matched long-read nanopore WGS was generated for canonical subtype cell lines: WERI-Rb1 (MDM4) and
Y79 (MYCN) to serve as high-confidence reference amplification profiles. We evaluated copy-number resolution, breakpoint features,
and junction-spanning fragment representation in cfDNA relative to long-read tumor DNA.

Results: All AH cfDNA samples achieved >20x genome-wide coverage with >90% inferred tumor fraction from lllumina PE150 NGS
setting, enabling high-resolution focal amplification assessment. MDM4-positive AH samples demonstrated multi-segment focal 1q gain
with moderate copy elevation (~3-8x over baseline) and sharp regional boundaries, while MYCN-amplified samples exhibited ultra-high
amplification (>50x copies) with dense, localized breakpoint clustering. Long-read tumor DNA (>1.5x whole-genome coverage)
provided a structural reference sufficient to confirm amplification topology and breakpoint positions. Junction-spanning cfDNA
fragments aligned to predicted boundaries, supporting direct focal amplification recovery from liquid biopsy.

Conclusions: Aqueous humor cfDNA provides a high-performance testbed for characterizing focal amplification signatures and defining
technical performance thresholds relevant to liquid biopsy assay development. These results establish analytical parameters—
minimum sequencing depth, copy-number resolution limits, and junction-fragment detectability—that may inform future platform
optimization for lower-tumor-fraction biofluids such as plasma and CSF.
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Type-1l topoisomerases resolve topological stress in DNA by inducing and repairing double-strand breaks in a coordinated fashion.
While topoisomerases are chemotherapy targets linked to therapy-related genotoxicity, TOP2B is uniquely positioned to influence
mutagenesis through its activity in non-dividing cells and sensitivity to topoisomerase poisons. Here, to understand the role of TOP2B
in mutagenesis and cancer driver mechanisms, we generated unique DNA-binding maps of TOP2B, CTCF, and RAD21 in human liver
cancer samples using chromatin immunoprecipitation sequencing (ChlP-seq). Next, we conducted a systematic analysis of these
genome-wide maps for cancer driver mutations and somatic mutational processes across a dataset of 6500 whole cancer genomes
representing 18 major cancer types. We show that TOP2B-CTCF-RAD21 and TOP2B-RAD21 sites are enriched in somatic small
mutations (SNVs, indels) as well as structural variants (SVs), particularly at sites with evolutionary conservation, high transcription and
long-range chromatin interactions. When focusing on evolutionarily selected genes using a systematic driver analysis, TOP2B binding
appears to underlie SVs and hotspot mutations in cancer-driving genes such as TP53, MYC, FOXA1, and VHL, and many frequently
mutated non-coding regions. We show that the TOP2B-bound mutational hotspot at RMRP is a novel non-coding driver mutation that
causes tumor initiation and growth in vivo and leads to transcriptional deregulation of migration and cell adhesion pathways. Together,
these data highlights TOP2B as a safeguard of the genome integrity and a marker of mutational processes and hotspots in cancer,
underscoring implications for cancer genomics research.
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The Androgen Receptor (AR) pathway is a primary target for metastatic castration-resistant prostate cancer (mMCRPC) treatment, and
AR blockade with enzalutamide is a well-established therapeutic option for targeting the AR pathway in mCRPC. However, prostate
cancer cells can bypass AR blockades through induction of other pathways for survival, and recently numerous preclinical studies have
made the PI3K-AKT pathway a target of interest for the treatment of drug-resistant mMCRPC. The PI3K-AKT pathway has pleiotropic
effects, and its inhibition has long been of interest in the management of prostate cancer. We previously reported that AKT inhibition
(Ipatasertib) significantly decreases cell proliferation, increases canonical AR activity, and remodels the chromatin landscape in vitro
and in vivo. However, the effects of AKT inhibition on chromatin accessibility remain poorly understood. This study aims to assess
chromatin landscape modifications under PIBK-AKT pathway inhibition. In this study, LuCaP 167 patient-derived organoid (PDO)
models were treated with AKT inhibitors (Ipatasertib and MK2206), and the chromatin landscape was studied using ATAC-seq.
Preliminary results reveal that both Ipatasertib and MK2206 significantly altered chromatin accessibility in LuCaP 167 PDO compared
with the non-treated control group. Interestingly, footprinting and motif analysis revealed several transcription factor motifs enriched by
AKT inhibition, including KLF15, a tumor suppressor. While the results are preliminary, our data provide additional insights into AKT's
influence on chromatin accessibility.
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D-2-hydroxyglutarate (D-2-HG) is an abnormal metabolite produced in high concentrations in cancers with isocitrate dehydrogenase
(IDH) mutations, such as glioma, acute myeloid leukemia, and chondrosarcoma. The IDH mutant enzyme exhibit neomorphic activity,
driving the production of D-2-HG, which induces a unique oncogenic phenotype, characterized by genome-wide hypermethylation,
reprogrammed metabolic landscape, and impaired DNA repair. Although these alterations contribute to tumor progression and increase
therapeutic vulnerabilities, the exact molecular mechanisms linking D-2-HG to impaired DNA repair remain elusive. In the present
study, we explore how D-2-HG affects chromatin structure to impair the DNA repair pathway, focusing specifically on homologous
recombination (HR). We demonstrate that D-2-HG inhibits TET (ten-eleven translocation) methylcytosine dioxygenase activity, leading
to widespread CpG island hypermethylation. This epigenetic modification dissociates the chromatin architectural protein CTCF
(CCCTC-binding factor) from CpG-rich DNA regions. The loss of CTCF binding disrupts higher-order chromatin contacts critical for
maintaining the structural integrity at the DNA damage sites. Consequently, key HR repair proteins, such as BRCA2 and RAD51, fail to
be recruited to sites of DNA damage sites, significantly impairing HR efficiency. Our findings provide mechanistic insights into how the
cancer metabolic signature leads to DNA repair deficiency, mediated by D-2-HG-induced chromatin alterations. The disruption of
chromatin topology and loss of CTCF-mediated loops extrusion at DNA damage sites abolish effective DNA repair signaling, indicating
a therapeutic vulnerability in IDH-mutant cells. Our study suggests that IDH-mutant tumors may be particularly susceptible to DNA
repair inhibitors, such as PARP inhibitors, or other agents that further compromise HR repair.
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Background. Pan-cancer biomarkers of homologous recombination deficiency (HRD) are an area of unmet clinical need due to efforts
to develop second generation PARP inhibitors across solid tumor cancers. An RNA-based method has the potential to overcome
limitations of DNA scar-based signatures, which are less robust across indications and represent historical, static measures of HRD.
Methods. We developed a 1660 gene expression-based logistic regression signature using Tempus xR to predict HRD status in solid
tumors, including BRCA-cancers (pancreatic, prostate, ovarian, and breast) and 35 other cancers. Training labels were defined with
DNA data (Tempus xT) with BRCA1/2 biallelic loss as positive and wildtype (WT) in 14 homologous recombination repair (HRR) genes
as negative. Data were split into training (N ~ 100k), evaluation for threshold selection (N~25k), and validation (N~25k).

Results. Sensitivity was 84% (ovarian), 82% (breast, pancreatic, prostate), and 54% for other cancers. Predicted HRD (HRD-RNA)
prevalence was 27% in ovarian, 22% in breast, 14% in prostate, 8.9% in pancreatic and 5.4% in all other cancers. HRD-RNA
prevalence was higher in HRR-biallelic altered tumors compared to HRR WT (31% vs. 11% in BRCA-cancers; 11% vs. 4.7% in other
cancers). Among CCNE 1-amplified ovarian tumors, thought to be mutually exclusive with HRD, HRD-RNA prevalence (12%) was lower
than gwLOH-based calling (20%), highlighting improved specificity of this RNA-based approach. The model showed equivalent
performance to cancer-specific models trained individually on pancreatic, ovarian, and prostate cancer, demonstrating generalizability.
Model gene features were positively enriched for hallmark pathways associated with DNA damage and repair including E2F family of
transcription factors, G2/M checkpoint, MYC targets, mitotic spindle, HRR, and DNA damage response pathways. Negative enrichment
was seen in the epithelial to mesenchymal transition pathway. The association of ssGSEA scores of these hallmark pathways with
HRD-RNA status was consistent across most individual cancers. Similar associations of these pathways with other models of HRD
have been shown in publicly available data (PMID: 39073402).

We also observed cancer-specific expression associated with HRD-RNA status. For example, BRCAZ2 expression is positively
associated with HRD-RNA in ovarian cancer and negatively associated in most other cancers, namely in prostate cancer. Notably,
there is a strong positive relationship with the oxidative phosphorylation pathway ssGSEA scores in ovarian cancer, consistent with
reports that HRD results in a shift from glycolytic to oxidative metabolism (PMID: 32400970).

Conclusion. The RNA signature detects HRD within and beyond BRCA1/2 biallelic loss pan-cancer. Similar pathways were associated
with HRD-RNA status as reported in DNA-based methods of HRD, highlighting the biological validity of an RNA-based HRD signal.
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Glioblastoma (GBM) is the most common and lethal primary brain tumor in adults, comprising approximately 50% of newly diagnosed
solid brain tumors. Newly diagnosed GBM patients have a poor prognosis and median survival of only 12-15 months with current
standard of care therapy. Precision oncology approaches that have worked in other cancers have largely failed to translate to GBM due
to several unique GBM properties, including resistance to cell death caused by DNA damaging agents such as radiation therapy. One
novel mechanism of radioresistance is through enhanced DNA damage response (DDR) mediated by nuclear-localized tyrosine-
phosphorylated PTEN (pY240-PTEN) recruited to chromatin through interaction with the PP1 Binding Domain (PP1BD) of Ki67. While
PTEN is known to play an important tumor-suppressive role and is found to be altered in approximately 40% of GBM, an analysis of an
EGFR-positive, PTEN-positive patient cohort revealed that the presence of pY240-PTEN correlated with worse overall survival. As a
more complete understanding of this interaction may provide valuable insight as to the role that Ki67 plays in GBM radioresistance, N-
terminal biotinylated peptides were utilized to examine the contribution of each amino acid of the Ki67-PP1BD to PTEN binding.
Through streptavidin pulldown assays, we uncovered a basic 5-amino acid patch critical for PTEN:Ki67 binding and through
phosphorylation of these synthetic peptides, determined that Ki67 pT525 may play a role in determining occupancy of the Ki67-PP1BD.
To further investigate the impact of PTEN:Ki67 interaction-dependent DDR, a Ki67 KO TS528 glioma stem-like cell line was
established. Characterization of this line indicated that Ki67 loss had little impact on unperturbed cells but following radiation, resulted
in decreased proliferation, decreased DDR, and a more significant G2 cell cycle arrest compared to WT TS528. Additionally, in vivo
radiation treatment of mice harboring TS528 Ki67 KO tumors imparted a significant increase in overall survival, while TS528 parental
cells had no benefit. To determine the contribution of PTEN to the observed Ki67 KO phenotype, Ki67 was knocked out in PTEN-null
U87 glioma cells. In concordance with previous findings of PTEN:Ki67 interactions following radiation, | found that Rad51 foci formation
was increased only in U87 cells expressing both Ki67 and PTEN. The impact of PTEN binding was also examined in TS528 Ki67 KO
cells through lentiviral restoration of Ki67 with minigene constructs expressing WT Ki67-PP1BD, or harboring mutations disrupting
PTEN binding, fused to the chromatin binding LR domain. Alanine substitution of critical PTEN binding residues disrupted interaction by
ColP and is currently being tested for radiosensitizing effects in vivo. This work characterizes a novel DNA damage repair pathway
implicated in GBM radioresistance and proposes a new potential target for therapeutic intervention.
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DNA double-stranded breaks (DSBs) create genomic instability, a driving factor in cancer development. Targeting DNA repair is a
pivotal strategy in cancer therapy by exploiting synthetic lethal interactions with PARP inhibitors in patients deficient in homologous
recombination (HR) DSB repair. Despite these advances, the clinical outcomes and recurrence rate for these patients have remained
relatively stagnant. Recurrence is a direct result of treatment resistance mechanisms which can include reactivation of HR or the use of
alternative end-joining (alt-EJ) DSB repair pathways. Theta-Mediated End Joining (TMEJ) and Single-Strand Annealing (SSA) can be
employed to maintain genome stability and elevated expression of proteins involved in these pathways, including PolQ and XPF, have
been reported in ovarian and lung cancer. SSA and TMEJ repair pathways involve common steps of resection, homology
searching/annealing, and DNA synthesis. However, protection and processing of the ssDNA intermediates has not been addressed.
Replication Protein A (RPA) is the major single-stranded DNA (ssDNA) binding protein involved in replication and repair and has been
implicated in both TMEJ and SSA repair pathways though definitive involvement and the putative mechanisms have not been
elucidated. We propose that RPA impacts TMEJ and SSA dependent DNA DSB repair via binding to ssDNA intermediates. The impact
of RPA activity on TMEJ and SSA was assessed via genetic knockdown (KD) of RPA using siRNA in HEK293T and H1299 cell lines.
Following siRNA KD, TMEJ and SSA repair activity were measured using a repair pathway specific dual luciferase extrachromosomal
reporter assay. Results demonstrate that RPA stimulates both TMEJ and SSA activity as loss of RPA activity resulted in a 250%
reduction repair activity for both pathways. Furthermore, a gPCR based extrachromosomal reporter assay requiring an additional 25bp
of synthesis for complete repair was also reliant on RPA. Interestingly, treatment of RPA KD cells with ART558, a PolQ inhibitor, had
less of an impact compared the control cells suggesting that cells can use a PolQ-independent mechanism of TMEJ for repair under
certain conditions. Additionally, the impact of XPF-ERCC1 activity on SSA repair was considered as XPF-ERCC1’s major function is to
cleave 3’ ssDNA overhangs, a key intermediate that must be processed in SSA. The impact was assessed via SSA repair activity in
H1299 XPF-ERCC1 genetic knockout cells compared to the H1299 Cas9 control cells. Loss of XPF-ERCC1 activity resulted in
approximately a 6-fold decrease in SSA activity indicating that SSA repair heavily relies of XPF-ERCC1 for ssDNA processing.
Collectively, these data establish that RPA and XPF have a stimulatory role in TMEJ and SSA repair. The insights gained from this
research can be used to better understand how certain types of cancer modify their DNA repair mechanisms to enhance their chances
of survival.
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The DNA-dependent protein kinase (DNA-PK) is a clinically validated target for cancer therapy. It plays essential roles in the repair of
DNA double-strand breaks (DSBs) via non-homologous end joining (NHEJ), and in the broader DNA damage response (DDR)
signaling pathway. Given its pivotal roles in maintaining genomic stability, and its upregulation and hyperactivation in many cancers,
DNA-PK is an attractive therapeutic target for single agent therapy and in combination with radiation or other DNA damaging
chemotherapeutics. Existing DNA-PK inhibitors target the catalytic subunit (DNA-PKcs) but have suffered from poor selectivity,
suboptimal pharmacokinetics, and dose-limiting toxicity. To overcome these limitations, we have developed a first-in-class series of
small-molecule inhibitors that block Ku70/80 binding to DNA, the initial and essential step of DNA-PK activation. Our structure-based
drug discovery program has led to the development of novel, drug-like Ku inhibitors that bind to unique pockets within the Ku interface,
blocking DNA access and effectively shutting down DNA-PK activity. This novel, ATP-independent mechanism prevents assembly of
NHEJ complexes, offering enhanced selectivity, reduced off-target toxicity, and a powerful new strategy for cancer therapy. Lead
compounds potently inhibit DNA-PK catalytic activity at nanomolar concentrations, block Ku-dependent DNA binding, and sensitize
cancer cells to ionizing radiation, etoposide, and bleomycin while sparing normal cells. Proof-of-concept studies confirm on-target
mechanism, pharmacodynamic engagement, and enhancement of IR-induced antitumor activity in non-small cell lung cancer (NSCLC)
xenograft models. Additionally, newly emerging and growing class of ADCs that induce DNA damage as their primary efficacious
mechanism have been increasingly popular in the clinic. Ku inhibitors have strong mechanistic rationale as combination partners for
ADCs, with the potential to overcome resistance and improve the therapeutic index of DNA damage inducing ADCs. Our results show
significant increased efficacy in combination with the ADC topoisomerasel inhibitor, DXd, suggesting that Ku inhibition enhances DXd-
induced cytotoxicity by impairing non-homologous end joining and sensitizing tumor cells to payload-mediated DNA damage. These
results support the further development of Ku inhibitors as anticancer therapeutics.
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Surprisingly little is known about how ultraviolet (UV) radiation exposure affects individual skin cell types. Prior studies relied on bulk
sequencing of whole biopsies, masking cell type-specific mutational patterns, and often used narrow UV spectra, non-physiological
doses, or focused only on immediate DNA damage rather than lasting mutations. To delineate the enduring genetic effects of UV-
radiation, we measured somatic mutations and cellular viability in melanocytes, keratinocytes, and fibroblasts exposed to
physiologically relevant simulated solar radiation.

We exposed primary neonatal melanocytes, keratinocytes, and fibroblasts to simulated solar radiation under three conditions: no
irradiation (control), 5 minutes (~70.2 J/m?), and 10 minutes (~129.9 J/m?), corresponding to ~0, 0.42, and 0.83 Minimal Erythema Dose
(MED). Cell counts were measured on days 1 (pre-irradiation), 3, and 5 (post-irradiation) to assess viability and proliferation. For
mutational profiling, single cells from each condition were sorted, clonally expanded, and subjected to exome and transcriptome
sequencing using G&T-seq. In total, we analyzed 9 fibroblast clones (n=4, 2, 3), 13 keratinocyte clones (n=5, 3, 5), and 12 melanocyte
clones (n=4 per condition) to quantify UV-induced mutational burden.

All three cell types exhibited a dose-dependent reduction in cell counts following irradiation, though with differing magnitude.
Keratinocytes showed the most pronounced decline, whereas melanocytes displayed a dose-dependent decrease but to a lesser
extent. Fibroblasts were the most resilient, with the smallest reduction in cell count and the fastest post-irradiation recovery. Mutational
profiling revealed a corresponding dose-dependent increase in mutation burden (mutations per megabase) and in the fraction of
canonical UV-signature substitutions (C>T and CC>TT) across all cell types. After 10 minutes of simulated solar radiation, median
mutation burdens reached 1.30 mut/Mb in keratinocytes, 0.52 mut/Mb in melanocytes, and 0.36 mut/Mb in fibroblasts. The cells also
showed distinct mutation signature and gene expression profiles.

Together, these findings highlight both the physiological and genomic consequences of solar radiation in distinct skin cell types. The
differences in mutational landscapes point to cell type-specific mutational processes and DNA repair mechanisms, providing a
framework for understanding how UV exposure shapes the genomic architecture of human skin.



#0529 Interplay of circadian cryptochrome 1 (CRY1) and DNA repair in prostate cancer (PCa).
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Background: Disruptions in circadian rhythm are linked to prostate cancer (PCa). Previous studies indicate that the core circadian
clock factor cryptochrome 1 (CRY1) is pro-tumorigenic and associated with poor clinical outcomes in PCa. Beyond its transcriptional
co-regulatory function, CRY1 was recently identified as a modulator of DNA damage repair (DDR) in advanced PCa. Molecular and
pharmacological suppression of CRY1 impairs PCa cell growth, induces G2/M arrest, and disrupts homologous recombination (HR)-
mediated DNA repair. However, the mechanistic role of CRY1 in disease progression from hormone therapy sensitive (HTS) to
castration resistant prostate cancer (CRPC) remains incompletely defined.

Methods: We employed doxycycline-inducible CRY1 knockdown models of both HTS, using LNCaP cell line, and CRPC, using C4-2
cell line, along with pharmacological strategies to recapitulate physiologically relevant CRY1 modulation. Transcriptomic profiling, DDR-
focused CRISPR knockout (KO) screening, and downstream functional assays were used to define CRY1-dependent transcriptional
and repair programs across disease stages. This allows for the identification of potential novel targeted therapies as well as predicts
patient response to DDR targeted therapy.

Results: Transcriptomic analyses revealed distinct CRY1-regulated gene networks in HTS versus CRPC models. In HTS, CRY1
activity was associated with pathways including base excision repair, mismatch repair, and G2/M checkpoint regulation, while in CRPC,
CRY1 was specifically linked to HR-mediated DNA repair. DDR-targeted CRISPR screening further demonstrated that CRY1 promotes
tumorigenesis via nucleotide excision repair in HTS and shifts to HR reliance in CRPC, suggesting stage-specific rewiring of repair
pathway choice driven by CRY1. These findings identify a novel mechanism of DDR regulation across PCa progression.

Conclusions: In sum, our study reveals that CRY1 supports PCa progression via distinct DDR mechanisms in HTS and CRPC. Thus,
targeting CRY1, alonge or in combination with DDR inhibitors, offers a promising therapeutic strategy tailored to disease stage in PCa.



#0531 Germline HRR alterations and ancestry-related outcomes in Brazilian triple-negative breast cancer patients: A
comprehensive genomic and clinical study.
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Triple-negative breast cancer (TNBC) is an aggressive and heterogeneous breast cancer subtype frequently associated with early-
onset, African ancestry, and germline pathogenic variants (GPVs), particularly in BRCAT. Loss of function germline mutation in
homologous recombination repair (HRR) genes culminate in homologous recombination deficiency (HRD), a molecular phenotype that
confers increased susceptibility to DNA-damaging agents such as platinum-based chemotherapy and PARP (poly ADP-ribose
polymerase) inhibitors. While this mechanism is well-characterized in European and North American cohorts, studies in admixed
populations remain limited. We conducted a comprehensive retrospective study of 320 unselected Brazilian TNBC patients, integrating
multigene next-generation sequencing (NGS) panels, ancestry analysis, and clinical-pathological data. Germline variants were
analyzed across cancer predisposition multi gene panels, and ancestry was determined in 248 patients using the Axiom Precision
Medicine Diversity Array and ADMIXTURE (K=4). GPVs were detected in 29.1% of patients, with BRCA1 being the most frequently
altered gene (14.7%), followed by BRCAZ2 (4.4%) and non-BRCA HRR genes (4.7%). Overall, 23.8% of patients harbored GPVs in
HRR-related genes. BRCAT carriers were significantly younger at diagnosis, more likely to present bilateral tumors, and showed
improved 3-year progression-free survival (3y-PFS) compared to non-carriers (p = 0.0162). Carriers of other HRR genes also had
superior 3y-PFS (p = 0.0398). Combined, HRR-carriers exhibited better 3y-PFS (p = 0.0025) and 5-year overall survival (5y-OS, p =
0.0260) than non-carriers. Ancestry analysis revealed a predominance of European ancestry (87.1%) but also substantial African and
Native American components (=1% in 68.5% and 81.4%, respectively), confirming Brazil’s complex admixture. Patients with
predominant African ancestry had significantly worse 3y-PFS (p = 0.0011) and 5y-OS (p = 0.0117) compared to those with European
ancestry. Self-reported race only partially correlated with molecular ancestry. Local ancestry analysis focused on the BRCAT locus
showed that 25% of individuals carried African-derived haplotypes, but no significant associations were found between BRCAT local
ancestry and cancer type (p > 0.05). This is the largest TNBC germline study conducted in a Latin American population to date,
uniquely integrating genetic, clinical, and ancestry data. Our findings reinforce the central role of HRR genes, particularly BRCAT, in
TNBC predisposition and prognosis, and reveal ancestry-related survival disparities that merit further investigation. Ongoing analyses
of local ancestry components will provide additional insights into the genomic and clinical heterogeneity of TNBC in highly admixed
populations.



#5134 In vitro and in vivo biology characterization of two novel inhibitors targeting the different domains of DNA polymerase
theta (Pol@).
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DNA polymerase theta (PolB) is a 290 kD specialized and error-prone Polymerase A family enzyme that executes microhomology-
mediated end joining (MMEJ), possessing an N-terminal helicase-like domain and a C-terminal DNA polymerase domain, which are
linked by a large, unstructured central region. PolB is normally expressed at low levels but is frequently overexpressed in tumours and
is critical for the survival of homologous recombination (HR)-deficient cancer cells. Accordingly, Pol® has been proposed as an
attractive therapeutic target for the treatment of BRCA deficient and DNA repair pathway defective cancers. Several inhibitors targeting
either the polymerase or the helicase domain of Pol® have been described and progressed to the clinic. However, it is not clear which
axis of intervention is the most beneficial even though inhibition of either domain elicits synthetic lethality with BRCA genes
preclinically. Here we compare the in vitro biological profile of two novel Pol8 inhibitors, one targeting the C-terminal DNA polymerase
(Pol) domain and the other targeting the N-terminal helicase-like domain (Hel). Both inhibitors exhibit similar potency in their respective
biochemical assays (Hel inhibitor ICsg = 2.1 nM, Pol inhibitor IC5q = 4.2 nM). However, in a colony formation cellular assay the Hel
inhibitor elicited significantly stronger synthetic lethality in BRCA2-mutant tumour cells (Hel inhibitor IC5g = 2.1 nM; Pol inhibitor IC5q
125.6 nM). Furthermore, this differentiation was evident mechanistically, where the Hel inhibitor inhibited MMEJ-mediated repair with a
3-fold higher potency and increased micronuclei formation in cells with a 200-fold higher potency when compared to the Pol inhibitor.
When tested in vitro, in combination studies with the PARP inhibitor Niraparib, Hel showed a synergistic effect even at the lowest
combination of concentrations tested (4 nM Hel, 15 nM Niraparib), whereas a 10-fold higher concentration of Pol inhibitor was needed
to achieve the same synergistic effect. Based on its superior in vitro profile, the helicase inhibitor was progressed to BRCA1- and
BRCA2-deficient xenograft models, where it evoked DNA damage and showed a dose-dependent sustained regression of tumour
volume, in combination with a PARP inhibitor, even at the lowest dose tested of 3 mg/kg PO QD. The dose selection was based on the
unbound exposure of the Hel inhibitor being in excess of the unbound cellular IC50 during the treatment period. Given the tumour
regressive effects in vivo and favourable ADME profile in preclinical species and early human dose predictions, the helicase compound
is currently undergoing evaluation in non-GLP toxicology studies.
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#0535 Acute sleep deprivation reprograms metabolic and mitochondrial pathways linked to cancer risk.
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Sleep deprivation is common and has been linked to elevated cancer risk, yet the immediate mammalian responses that connect acute
sleep loss to cancer remain unclear. We asked whether a single 5-hour bout of acute sleep deprivation (ASD) reprograms metabolic
and mitochondrial pathways across organs that govern whole-body energetics in a mouse model. Twelve-week C57BL/6 female mice
underwent ASD or ad lib sleep; liver, hippocampus, prefrontal cortex, and gastrocnemius were collected immediately and profiled by
RT-gPCR for energy sensing (AMPK), glucose transport (GLUT3), mitochondrial dynamics (DRP1/MFN1/OPA1), and hepatic
lipid/cholesterol handling (ABCA1/SCARB1/apolipoproteins). ASD triggered rapid, tissue-selective remodeling: AMPK/GLUT3 and
mitochondrial-dynamics transcripts rose in brain regions, while hepatic cholesterol transport and apolipoproteins were altered; however
skeletal muscle showed minimal change. These coordinated shifts map to cancer-relevant processes—deregulated cellular energetics,
mitochondrial quality control/redox, and sterol flux that shapes membrane signaling and tissue inflammation, positioning sleep state as
a modifiable, system-wide determinant of cancer susceptibility and progression. Ongoing work will examine whether repeated ASD or
sleep restoration tunes these pathways and related tumor-relevant endpoints.



#0536 A multiplexed LC-MS/MS metabolite assay to enable patient stratification and pharmacodynamic monitoring for MTA-
cooperative PRMTS5 inhibitors.
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The development of Protein Arginine Methyltransferase 5 (PRMT5) inhibitors, particularly MTA-cooperative agents that selectively
target MTAP-deleted cancers, has created an urgent need for robust biomarkers to identify target patient populations and confirm
pharmacodynamic (PD) target engagement. The purpose of this study was to develop and apply a highly sensitive, multiplexed liquid
chromatography-mass spectrometry (LC-MS/MS) assay to quantify key PRMT5-related metabolites such as methylthioadenosine
(MTA), symmetric dimethylarginine (SDMA), S-adenosylmethionine (SAM), and asymmetric dimethylarginine (ADMA), as well as
interacting metabolites in the folate cycle, methionine cycle, and polyamine metabolism. The developed multiplexed LC-MS/MS method
enables simultaneous quantification of MTA, SDMA, SAM, and SAH, and 12 other related metabolites from cell lysates, tumor tissue,
and biofluids. The assay leverages isotopically labeled internal standards and fragment ion monitoring for robust quantitation and
resolution of key PRMT biomarkers ADMA (Type | PRMTs, e.g., PRMT1) and SDMA (PRMT5). We then applied this assay to matched
adenocarcinoma tumor and normal adjacent tissue (NAT) specimens from n=6 human patients. The results showed statistically
significant (p<0.05) increases in SAM and MTA as well as S-adenosylhomocysteine (SAH) levels in the tumor. The elevated MTA
levels was driven by a subset of patients, suggesting these individuals have MTAP-deleted tumors. SAM and SAH are reactants and
products, respectively, of PRMT5 and Type | PRMTs like PRMT1. The elevation of SAM and SAH in the tumor suggests elevated
PRMT activity. In examining SDMA and ADMA levels, we found that ADMA (PRMT1 biomarker) was elevated by 40% in the tumor,
while SDMA (PRMTS5 biomarker) showed less than 20% elevation. In total, these data demonstrate the utility of the developed
metabolite assay for the development of PRMT5 therapies. The differences between tumor and NAT metabolite profiles are consistent
with upregulated PRMT1 (or another Type | PRMT) in the tumor, leading to elevated ADMA, SAM, and SAH. PRMT5, on the other
hand, is likely inhibited by elevated MTA levels in the MTAP-deleted tumors, making them more susceptible to MTA-cooperative
PRMTS5 inhibitors, despite not significantly increasing SDMA levels in the tumor.



#0537 Constitutive NRF2 activation drives excess cysteine stress.
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Constitutive NRF2 activation is prevalent in human cancers and drives increased cystine uptake via SLC7A11-mediated xCT antiporter
activity, exceeding cysteine demands for conventional pathways including glutathione and protein synthesis. The metabolic fates and
functional consequences of this excess cysteine remain incompletely understood. To identify potentially unknown cysteine fates, we
developed RMA tracing, an untargeted isotope tracing/mass spectrometry approach using equimolar mixtures of labeled ['3Cs,'*N,] and
unlabeled cystine to identify cysteine metabolic fates based on characteristic isotopologue peak pairs. Our LC-MS tracing identified 29
cysteine fates, including 20 previously unknown metabolites enriched in NRF2-activated cells and tumors. Many derived from reactions
between cysteine thiols and glucose-derived sugar metabolites, forming irreversible thioether conjugates with sugar phosphates and
reversible hemithioacetal/thiazolidine products with carbonyl compounds. We were able to identify these novel fates in greater
abundance in NRF2-activated cultured cells, mouse tumors, and human tumor samples. We then asked if there was a functional
phenotype associated with excess intracellular cysteine. We grew cells in media with increased cystine and observed a dose-
dependent proliferation impairment rescued by SLC7A11 inhibition with erastin. We note this proliferation defect was independent of
glutamate depletion or NADPH consumption. Additionally, inhibiting glutathione synthesis with buthionine sulfoximine intensified
cysteine accumulation and proliferation defects by preventing enzymatic cysteine consumption. Alternate cysteine delivery methods
(beta-mercaptoethanol or N-acetylcysteine supplementation) similarly increased intracellular cysteine and conjugate accumulation, and
impaired cell growth in an SLC7A11-independent manner. We define “excess cysteine stress” as both accumulation of novel cysteine-
derived metabolites and a proliferation defect in high cystine conditions. Mechanistically, we attribute NRF2 activation with this cancer-
associated metabolic vulnerability to excess cysteine through constitutive SLC7A11 expression. These findings delineate novel
cysteine conjugates, validate their physiological relevance across models, and identify excess cysteine stress as a distinct metabolic
vulnerability in NRF2-activated cancers that may inform future therapeutic strategies.



#0539 Cholesterol triggers chromatin stress to drive senescence and inflammation.
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Cholesterol has long been viewed as a structural component of cellular membranes, yet its role in DNA damage response remains
poorly defined. Here, we show that ionizing radiation (IR) induces broad transcriptional upregulation of cholesterol biosynthesis,
transport, and storage pathways, leading to sustained intracellular accumulation of cholesterol. BODIPY-cholesterol imaging, Filipin Il
staining, and quantitative subcellular fractionation confirmed selective nuclear enrichment of cholesterol following IR, coinciding with
extensive chromatin remodeling. Proteomic profiling of cholesterol-interacting proteins revealed a strong enrichment of chromatin-
associated factors, suggesting a previously unrecognized lipid-chromatin interface in irradiated cells. Functionally, cholesterol
accumulation promoted chromatin compaction and repressive histone modification patterns, impairing DNA damage sensing and
checkpoint activation despite increased underlying DNA lesions. These alterations facilitated aberrant mitotic entry, formation of
cytoplasmic chromatin fragments (CCFs), and activation of cGAS-STING-NF-kB signaling. Cholesterol exposure ultimately diverted
damaged cells toward a senescent fate, marked by Lamin B1 loss, p21 induction, and a robust senescence-associated secretory
phenotype (SASP) enriched for IL-1 and TNF family cytokines. In vivo, dietary cholesterol exacerbated radiation-induced inflammation
and weakened systemic anti-tumor immunity. Transcriptomic analyses of immunotherapy-treated patients revealed that tumors
enriched for cholesterol import and senescence signatures were associated with poor response to PD-L1 blockade and worse survival.
Together, these findings identify a cholesterol-chromatin-senescence axis that links metabolic remodeling to defective DNA damage
signaling and immune suppression after radiation, highlighting cholesterol metabolism as a potential therapeutic vulnerability in cancer
therapy.



#0540 Cancer cells are sensitive to methionine cycle perturbation in low-lipid environments.
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Nutrient availability varies across tissues and shapes how cancer cells use metabolism to proliferate and survive, creating context-
specific vulnerabilities that might be targeted for improved therapy. Because access to lipids is constrained in some tissue
environments, we sought to identify metabolic pathways required for proliferation under lipid-depleted conditions. Specifically, we
performed a CRISPR/Cas9 loss-of-function screen targeting metabolic synthesis genes in human cancer cells cultured in lipid-replete
versus lipid-depleted media. The screen identified methionine synthase (MTR), an enzyme linking the folate and methionine cycles, as
a top hit required for proliferation in lipid-depleted conditions. Genetic validation confirmed that MTR knockout (KO) cell proliferation is
impaired in lipid-depleted compared to lipid-replete conditions. Follow-up pharmacologic studies revealed that inhibition of methionine
adenosyltransferase 2A (MAT2A), an enzyme in the methionine cycle that generates S-adenosylmethionine (SAM), also reduced
proliferation in lipid-depleted conditions, suggesting that cells become broadly dependent on the methionine/folate cycle when lipids are
scarce.To determine how methionine/folate cycle perturbations alter intracellular metabolism in lipid-depleted conditions, we performed
LC-MS-based metabolomics. MTR KO in lipid-depleted media caused depletion of multiple nucleotide species, and supplementation
with purine nucleotides or folinic acid fully rescued proliferation, consistent with impaired folate-dependent nucleotide synthesis. MTR
KO cells also exhibited elevated markers of DNA damage, supporting a model in which MTR loss limits nucleotide availability under
lipid-depleted conditions, leading to DNA damage. In contrast, MAT2A-inhibited cells were not rescued by nucleotides or folinic acid.
Instead, supplementation with phosphatidylcholine, a major membrane phospholipid synthesized in a SAM-dependent manner,
restored proliferation in lipid-depleted media. These results suggest that perturbing different nodes of the methionine cycle triggers
distinct metabolic liabilities: MTR loss primarily limits nucleotide availability, whereas MAT2A inhibition restricts SAM-dependent
phospholipid synthesis. Together, these findings reveal that cancer cells rely more heavily on methionine and folate metabolism when
lipids are scarce and uncover two mechanistically distinct vulnerabilities that emerge in low-lipid environments with potential relevance
for treating cancer.



#0541 102 Cancer studies including differentially expressed potassium channel (KCN) genes reveal pH sensitivity with
stochastic preservation of a proposed K*/H* initiated H* release strategy for pH reversal.
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The potassium channel (KCN) family of proteins (=90 members) is interactive and influenced by numerous factors including oncogenes.
K* is the likely monovalent cation (versus Na*) to shed its water with relative ease and replace protons on anions of cell membranes.
H* is released for diffusion as HzO™, putatively into a Grotthuss water matrix for rapid transfer of protons to cell exits, including
transporters of lactate with H*, resulting in higher extracellular H* and lower intracellular H* to aid pH reversal (Beckner ME, Cell
Settling, Migration, and Stochastic Cancer Gene Expression---, Biomolecules: 2025, 15,1177, https://doi.org/10.3390/biom15081177).
102 studies (new total), with no intent to include KCN genes, yielded results in 30 cancer types with > 1 KCN differentially expressed
gene (DEG) encoding a pH sensitive protein in 74.3% of studies, shown in heat maps, volcano plots etc. The most common cancers
were breast, lung, and glioblastoma in 16, 14, and 12 studies, respectively, with 68.8%, 71.4%, and 83.3% containing > 1 pH sensitive
KCN DEG. 63 coding KCN genes found include 34 KCN(A-1,Q,S) encoding Kv proteins, 11 KCN (M,N,T) encoding KCa proteins, 8
KCNJ encoding Kir proteins, and 10 KCNK encoding K2P proteins. 3 non-coding KCNs were found. Among coding KCNs, 40 (63.5%)
are pH sensitive. The most frequent KCN DEG (all pH sensitive), KCNN4, KCNMA1, KCNN3, and KCNJ16, were in 11,9, 6, and 6
studies, respectively. With KCN DEG present, relatively intact non-KCN DEG were found that are needed in steps of H* release from
cancer cells initiated by K*/H* exchange on inner membranes. Na/K-ATPase and its regulators (ATP1A2,B1,B2 and/or FXYD1,D2 DEG
in 9.8% of studies) that aid K+ intake, and for H+ exit with lactate (LDHA DEG in 2.9% of studies) and the monocarboxylate transporter
complex (CA2, CA9, SLC16A3 DEG in 1.0, 1.0, and 2.0% of studies, respectively). Also, lack of enhanced cytosolic H* transport by
taurine is suspected (SLC16A6 and SLC36A1(PATT) taurine transporter DEG, 1% each) consistent with alternative cytosolic Grotthuss
rapid proton transfer. Gap junction proteins are probably not at enhanced levels (GJA1, GJB2, GJC3 DEG were 2.0, 1.0, and 1.0%,
respectively). The most frequent oncogenic non KCN DEG were BCL2 and TGFB1, 8 (100% pH sensitive) and 6 (83.3% pH sensitive)
studies, respectively. Many pertinent non-KCN DEG were 0%. Stochastic findings are consistent with K*/H* exchange on inner
membranes initiating cytosolic proton diffusion via Grotthuss rapid water transfer to sites with release of H* along with lactate or alone
to achieve pH reversal (pHe greater than pHi) in cancer cells. Without bias for KCN DEG, gene expression malignant landscapes
stochastically suggest altered pH sensitive K* flux may promote K*/H* exchange to initiate enhanced H* efflux underlying pH reversal
in a subset of cancers.



#0542 A novel one carbon pathway generates nuclear SAM for chromatin methylation in cancer.
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Pancreatic Ductal Adenocarcinoma (PDAC) stands as the most common and one of the deadliest forms of pancreatic cancer, largely
due to liver metastasis and the lack of effective targeted treatments 1,4. Emerging evidence comparing primary and metastatic cancer
lesions suggests that key steps of metastasis are controlled by reversible epigenetic mechanisms, specifically DNA methylation and
Histone Post Translational Modifications (PTMs) 10,11. These epigenetic changes are intricately linked to metabolic networks, which
supply the essential substrates and cofactors for these modifications, thereby potentially playing a crucial role in metastasis adaptation
12. To explore this interplay between metabolism and epigenetics in PDAC, we leveraged the DepMap database to identify metabolic
dependencies in pancreatic cancer cells. Our unbiased analysis revealed Methionine Adenosyltransferase 2A (MAT2A) as a specific
vulnerability. MAT2A is a key enzyme in the One Carbon Metabolism (OCM), the pathway for transferring single-carbon units to various
substrates. Crucially, the OCM is integral to DNA and histone methylation processes by generating S-adenosylmethionine (SAM), the
universal methyl donor whose availability is tightly regulated by MAT2A itself 13. Strikingly, preliminary data reveal a specific nuclear
localization of MAT2A in metastatic liver lesions, contrasting with its distribution in primary tumors. Additionally, untargeted
metabolomic analysis of human liver metastases revealed that most one-carbon metabolism (OCM) intermediates, including SAM, are
downregulated, indicating a high demand for these metabolites in metastatic cells. To mimic these conditions, we developed a
Metastasis-like Media (MLM), and our in vitro experiments confirmed that under these conditions, MAT2A translocates to the nucleus,
binds to chromatin and is required to sustain histone methyltransferases (HMTSs) activity, forming a previously unrecognized OCM
nuclear network. Targeting the nuclear activity of MAT2A—including its chromatin binding and interactions with chromatin-associated
proteins—could represent a novel therapeutic strategy for metastatic PDAC. Furthermore, this proposal seeks to elucidate the specific
mechanisms by which one-carbon metabolism influences DNA and histone methylation patterns, an area that remains unexplored in
cancer treatment. Understanding these underlying mechanisms will enable the identification of potential metabolism-targeted therapies
to improve the prognosis for PDAC patients. <!--EndFragment-->



#0543 Prevalence and significance of PSAT1 expression in human cancer.
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Phosphoserine aminotransferase 1 (PSAT1) is an enzyme involved in de novo biosynthesis of L-serine by catalyzing the conversion of
3-phosphohydroxy-pyruvate to 3-phosphoserine. This reaction simultaneously produces a-ketoglutarate, thereby directly linking serine
biosynthesis to glutamine metabolism, the tricarboxylic acid cycle and one carbon metabolism. L-serine is a vital substrate for
numerous cellular processes such as the synthesis of proteins and neurotransmitters as well as nucleotide production and cell
proliferation. Previous studies have linked PSAT1 upregulation to enhanced tumor cell proliferation, invasion and migration in various
tumor entities, thereby suggesting a crucial role for PSAT1 in cancer development and progression. To learn more on the prevalence of
PSAT1 expression and potential associations with phenotype across human malignancies, this study analyzed PSAT1 protein
expression in a cohort of 14,966 tumor tissue samples from 134 different tumor entities in a tissue microarray format. PSAT1 staining
was cytoplasmic and/or nuclear and occurred in various normal cell types and was seen in at least a fraction of cases in most tumor
entities (124 of 134; 91.8%). Out of the 12,305 interpretable tumor samples, PSAT1 staining was found in 4,633 samples, including
3,168 (25.7%) with weak, 765 (6.2%) with moderate, and 700 (5.7%) with strong positivity. PSAT1 staining positivity was particularly
frequent and high level in granular cell tumor (92.7%), urothelial carcinoma of the bladder (47.7-91.0%), embryonal carcinoma of the
testis (88.4%), several subtypes of uterine cancer (65.1-87.5%), adrenal cortical adenoma and carcinoma (65.2-86.0%), ovarian cancer
(15.4-84.6%), colorectal neuroendocrine carcinoma (63.3%), paraganglioma (63.3%), and in squamous cell carcinomas from different
sites (50.6-62.2%). High PSAT1 expression was associated with unfavorable tumor phenotype in invasive breast carcinoma of no
special type, clear cell renal cell carcinoma, papillary renal cell carcinoma, gastric adenocarcinoma, adenocarcinoma of the colon, and
endometrioid endometrial carcinoma (p<0.05 each). Low PSAT1 expression was associated with invasive tumor growth in urothelial
carcinoma (p<0.05 each). In conclusion, our data establish PSAT1 as a highly upregulated metabolic enzyme across a broad spectrum
of human tumors. Its potential as both a prognostic biomarker and a therapeutic target is supported by an association with aggressive
clinicopathological features in numerous tumor types.



#0544 Dissecting the biological functions of various isoforms of ferredoxin reductase for cell survival and DNA damage
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The ferredoxin reductase (FDXR) gene is expressed as seven isoforms: 1-6 by alternative splicing and 7 by alternative promoter.
FDXR, primarily the reference mitochondrial isoform 1, is required for biosynthesis of sterols, heme and iron-sulfur clusters, but
isoforms 2-7 are undefined. Here, we found that isoform 1 is the most abundant one, accounting for ~70% of total FDXR whereas
isoforms 4 and 7 account for ~10% and ~7%, respectively. We found that isoforms 1 and 4 are mainly localized in the mitochondria
whereas isoform 7, which lacks a mitochondria localization signal, is expressed in the cytosol. We also found that like the promoter for
isoforms 1-6, the P2 promoter for isoform 7 can be induced by DNA damage in a p53-dependent manner. To determine isoform-
specific activity, we generated multiple MCF7 cell lines in that one or more isoforms are knocked out. While total FDXR-KO MCF7 cells
are non-viable, cells deficient in isoforms 1-6, isoforms 4 or 7 remain viable but are weak in cell proliferation, DNA damage response
and repair. These data suggest that each FDXR isoform contributes to cell survival and that isoform 7 has an extra-mitochondrial
activity sufficient for cell survival.



#0545 PFAS-mediated DRP1 deamidation couples mitochondrial dynamics to purine biosynthesis.
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Cancer cells dynamically remodel mitochondrial networks to balance energy production and biosynthetic precursor generation, but how
mitochondrial dynamics are coordinated with specific biosynthetic pathways during cell cycle progression remains unclear.
Phosphoribosylformylglycinamidine synthase (PFAS) is a key enzyme in de novo purine synthesis. It forms purinosome with other
purine synthetic enzymes to support rapid nucleotide synthesis. As the scaffold of this mitochondria-adjacent multienzyme complex,
how PFAS links mitochondrial dynamics to purine synthesis remains unknown. We found that PFAS deletion markedly impaired cancer
cell proliferation and depleted the nucleotide pool. Moreover, PFAS deletion led to reduced cellular energy production and disrupted
redox balance. Interestingly, hypoxanthine supplementation in PFAS-deleted cells successfully restored nucleotide levels to control
levels, but it did not rescue redox balance or cell proliferation, indicating a purine-independent function of PFAS. Moreover,
[U-13C]glucose isotope tracing experiments demonstrated that PFAS deletion reduced glucose-derived carbon entry into the TCA
cycle, consistent with suppressed oxidative metabolism. In parallel, [U-3C]glutamine tracing revealed that glutamine contribution to
TCA intermediates and aspartate was increased upon PFAS depletion, indicating a shift toward glutamine-supported anaplerosis.
Furthermore, mitochondrial proteomics showed that PFAS deletion caused a compensatory upregulation of enzymes in tricarboxylic
acid (TCA) cycle and electron transport chain. PFAS-deletion-mediated metabolic defects suggested an impaired mitochondrial
function. We therefore examined mitochondrial morphology in control and PFAS-deleted cells. Indeed, transmission electron
microscopy revealed strikingly increased fragmentated mitochondria in PFAS-deficient cells. We then focus on the molecular
mechanisms by which PFAS regulates mitochondrial morphology. LC-MS/MS and biochemical assays demonstrated that PFAS is a
bona fide deamidase of DRP1. Deamidated DRP1 (N267D/N268D) completely lost GTPase activity and showed impaired GTP binding
activity, further failing to drive mitochondrial fission. Interestingly, DRP1 deamidation increased during G1 phase and peaked in S
phase, coinciding with mitochondrial elongation and the heightened nucleotide synthesis. Thus, PFAS-mediated DRP1 deamidation
couples mitochondrial networks to the metabolic demand of proliferative cells. Collectively, the de novo purine synthetic enzyme PFAS
deamidates DRP1 to regulate mitochondrial morphology, further promoting mitochondrial oxidative phosphorylation and nucleotide
synthesis. These findings uncover a previously unrecognized link between nucleotide biosynthesis and mitochondrial dynamics,
providing a framework for targeting the PFAS-DRP1 axis in cancer.
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#0549 BTM-3566 activation of the mitochondrial protease OMA1 increases sensitivity to venetoclax and azacitidine in acute
myelogenous leukemia..
Matthew Kostura, Michael Luther, Todd Hembrough, Glen J. Weiss, Michael T. Stocum

Bantam Pharmaceutical, Durham, NC

Background: BTM-3566 is a member of the chemical class, 1-thiazol-2-yI-N-3-methyl-1H-pyrozole-5-carboxylic acids, which are
potent, single agent anti-tumor agents in both B-cell lymphomas and select solid tumor malignancies. Therapeutic response is
associated with activation of the mitochondrial metalloprotease OMA1. Drug induced activation of OMAT1 leads to changes in
mitochondria including alterations in cristae structure, morphology, and reduced expression of BH3 proteins such as MCL1. The
therapeutic outcome is Bax-dependent apoptosis in B-cell ymphomas and regression or growth inhibition in solid tumors. We
hypothesized that reductions in BH3 protein content and changes in mitochondrial cristae structure and function prime tumor cells for
apoptosis. This may allow the use of BTM-3566 more broadly in conjunction with standard chemotherapy or targeted agents such as
BH3 mimetics. Because venetoclax (a BH3 mimetic) and azacitidine are established standard-of-care (SOC) therapies for AML patients
ineligible for intensive chemotherapy, we tested whether BTM-3566 enhances their activity. To test this hypothesis, BTM-3566 was
evaluated in acute myelogenous leukemia (AML) cell lines to determine if synergy occurred in combination with venetoclax,
azacytidine, or the ternary combination.

Methods:The activity of BTM-3566, venetoclax, and/or azacitidine was determined in AML cell lines (HL-60, Kasumi-1 and KG-1) using
Cell-Titre Glo (CTG) which serves as a surrogate for cell numbers. Apoptosis was measured using Caspase 3/7 Glo. Drug activity
interactions were quantified using Synergyfinder + software.

Results: BTM-3566 was active in all three AML cell lines (IC5q range 300-600 nM). BTM-3566 acted synergistically with venetoclax to
inhibit cell growth in all cell lines, while synergy with azacitidine was observed only in HL-60 cells. The ternary combination of BTM-
3566, venetoclax, and azacitidine resulted in increased cell killing with an apparent increase in the potency of venetoclax. Caspase 3/7
assays confirmed that BTM-3566 and venetoclax each induced a time-dependent increase in apoptosis in HL-60 and Kasumi-1, but not
KG-1 cells. Binary drug treatment of venetoclax and BTM-3566 led to increased Caspase 3/7 activation and a BTM-3566 dose
dependent increase in the activity of venetoclax in HL-60 and Kasumi-1 cells.

Conclusions: BTM-3566 targets a pathway important for mitochondrial integrity and control of apoptosis leading to reduced tumor cell
growth and survival. Rational combinations of BTM-3566 with AML SOC agents demonstrate synergistic activity. Together, the findings
support further evaluation of BTM-3566 to potentially broaden the utility of BH3-directed therapies in AML and potentially other difficult
to treat malignancies. BTM-3566 is currently being evaluated in Phase | trials for DLBCL and select solid tumors.



#0550 Targeting heat shock factor 1 in pancreatic ductal adenocarcinoma autophagy and iron-sulfur cluster protein stability.
Rejina Shrestha, Shruti Ghai, Hannah Nam, Kuo-Hui Su

University of Toledo, Toledo, OH

Background: Pancreatic ductal adenocarcinoma (PDAC) cells exhibit elevated copper levels, an essential cofactor for cellular function,
to support pancreatic tumor growth. Recent studies show that high levels of copper disrupt mitochondrial function by downregulating
iron-sulfur (Fe-S) cluster proteins, leading to proteotoxic stress response and cell death; however, the detailed mechanism remains
unclear. Heat shock factor 1 (HSF1), a key regulator of the proteotoxic stress response, is highly expressed in PDAC and supports
protein stability, mitochondrial function, and tumor progression. This suggests HSF1 may help PDAC cells resist copper-induced
cytotoxicity. The copper treatment also induces autophagy, yet whether copper-induced autophagy is regulated by HSF1 is not fully
understood.

Objective: The objective of this study is to study the role of HSF1 in copper-mediated loss of mitochondrial Fe-S cluster proteins and
autophagy in PDAC cells.

Methods and Results: In PDAC cell lines MIA PaCa-2 and PANC-1, treatment with copper ionophore elesclomol-copper (ES-Cu) led
to reduced protein levels of mitochondrial Fe-S cluster proteins, including aconitase 2 (ACO2), ferredoxin 1 (FDX1), and lipoic acid
synthase (LIAS), but not mRNA expression. Notably, HSF1 overexpression rescued the ES-Cu-decreased protein levels of ACO2,
FDX1, and LIAS. Pharmacological inhibition of HSF1 led to increased lipidation of the autophagy marker microtubule-associated
protein 1A/1B-light chain 3 (LC3). To investigate the mechanism of ES-Cu-mediated decrease of Fe-S cluster proteins, we pre-treated
MIA PaCa-2 cells with hydroxychlorogquine (CQ) along with ES-Cu. CQ did not rescue the ES-Cu-mediated decrease in Fe-S cluster
proteins, suggesting that the degradation of Fe-S cluster proteins is not mediated by autophagy in copper-mediated cytotoxicity.
Interestingly, inhibition of the mitochondrial-specific protease reversed the decrease in Fe-S cluster proteins under ES-Cu stress.
Further, HSF1 inhibition with a small-molecule inhibitor significantly enhanced ES-Cu-reduced cell viability in PDAC cells.
Conclusion: Our findings suggest that HSF1 protects PDAC cells from mitochondrial toxicity by maintaining the stability of Fe-S
proteins under copper stress. Targeting HSF1 in combination with copper-based therapies may enhance treatment efficacy by
disrupting mitochondrial stress adaptation in PDAC.



#0551 Advancing cancer treatment through targeting dipeptidyl peptidase 8 an innovative strategy for overcoming resistance.
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Cancer remains one of the most complex and challenging diseases because of its heterogeneity and the ability of tumor cells to
become resistant to the treatment. Among various cancers, glioblastoma and colon cancers are the most prevalent and deadliest
cancer worldwide. It is responsible for significant burden on the healthcare system and affects millions of lives every year. Despite
advancement in cancer treatment, including chemotherapy, radiotherapy, targeted therapies, and immunotherapy, achieving complete
remission remains challenging that contributes to the poor prognosis of glioblastoma patients. One promising area of research involves
a group of enzymes called dipeptidyl peptidases DPPs, a family of serine proteases which are known to regulate various biological
processes, including immune function, metabolism, and cancer progression. Dipeptidyl peptidases DPPs, particularly DPP8, have
emerged as promising molecular targets in cancer therapy. This study investigates the mechanistic role of DPP8 inhibition in
glioblastoma and colorectal cancer cells. Cell viability was assessed using trypan blue and CCK8 assays, while apoptosis was
evaluated via Giemsa staining, DNA fragmentation, Annexin V FITC PI, and cell cycle analysis. Flow cytometry revealed increased
ROS production, loss of mitochondrial membrane potential and intracellular calcium level following treatment. Western blotting showed
enhanced expression of apoptosis-related proteins 24 hr after treatment with DPP8 inhibitor. These findings suggest that DPP8
inhibition induce mitochondria mediated apoptotic pathways and may serve as a novel therapeutic strategy, offering potential for
targeted and personalized cancer treatment approaches.



#0552 Functional effects of miPEP133 on mitochondrial integrity and treatment response in ovarian cancer.
Samantha Goncalves Novo, Miranda Mansolf, Tobias M. Hartwich, Jasmine Jathan, Viktoriia Kolesnyk, Yang Yang-Hartwich

Yale School of Medicine, New Haven, CT

Background: MiPEP133 is a microprotein encoded by the miR-34a precursor. In normal cells, it functions as a tumor suppressor and
is expressed in colon, stomach, ovary, uterus, and pharynx, but its levels are markedly reduced in cancer. Localized in the
mitochondria, miPEP133 regulates mitochondrial homeostasis through interactions with mitochondrial chaperones and has been
reported to induce apoptosis and inhibit tumor cell migration in other cancer types. However, its functional role in ovarian cancer
remains poorly defined. We investigated the biological impact of miPEP133 overexpression in patient-derived high grade serous
ovarian cancer cell lines to further characterize its cellular effects and therapeutic relevance.

MethodsMiPEP133 was overexpressed in two patient-derived ovarian cancer cell lines using lentiviral vectors. Protein expression was
confirmed by western blot. Cell growth kinetics were assessed using flow-cytometry-based proliferation assays. Mitochondrial
morphology was evaluated by immunofluorescence staining. Sensitivity to chemotherapeutic agents (carboplatin and paclitaxel), MEK
inhibitors, and mitochondrial modulators were measured using CellTiter-Glo assays. Apoptosis was quantified by Annexin V/PI staining
and flow cytometry. Gene expression changes in treated and untreated miPEP133-overexpressing and control cells were evaluated by
quantitative PCR (qPCR).

ResultsOverexpression of miPEP133 in the ovarian cancer cell lines led to a moderate reduction in cell proliferation, consistent with
growth suppression. Immunofluorescence analysis revealed disruption of mitochondrial network structure and a decrease in
mitochondrial mass. MiPEP133-overexpressing cells exhibited significantly increased sensitivity to MEK inhibitors and selected
chemotherapeutic agents compared with control cells. Annexin V staining demonstrated increased apoptotic populations following
chemotherapeutic treatment. gPCR analysis validated upregulation of genes involved in apoptosis, mitochondrial stress response, and
oxidative stress pathways in miPEP133-overexpressing cells treated with MEK inhibitors and mitochondrial modulators.
ConclusionThese findings further characterize miPEP133 as a suppressor of ovarian cancer cell growth and a regulator of
mitochondrial integrity in cancer cells. The restoration of miPEP133 function in ovarian cancer cells can enhance their sensitivity to
chemotherapeutic and MEK-inhibitors. MiPEP133 represents a promising tumor suppressor with potential utility as both a therapeutic
sensitizer and a biomarker in ovarian cancer.



#0553 Selective induction of cuproptosis in vivo by a soluble Elesclomol analog.
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Copper overload induced by specific ionophores can trigger cuproptosis, a newly defined form of regulated cell death that offers a novel
strategy to target cancer. While this mechanism has been well characterized in cultured cells, its relevance in vivo and potential for
therapeutic use remain unclear. The best-characterized ionophore, elesclomol (ES), had been previously tested in clinical trials with
limited success; however, these studies were conducted without knowledge or consideration of its copper-binding mechanism or its
ability to induce cuproptosis. Here, we define the biological and pharmacologic determinants of ES-induced cuproptosis in vivo, guiding
the design of a more effective and tolerable ES analog. We first established that pre-bound ES (ES-Cu) is more potent and
pharmacologically active than ES alone, maintaining on-target cuproptosis activity in culture and showing superior efficacy in a
xenograft model. Although ES-Cu treatment produced marked tumor responses, complete regression was not achieved. To uncover
mechanisms limiting response, we performed a genome-scale ORF overexpression screen and identified CYP11A1 and CYP27A1,
mitochondrial partners of FDX1, as resistance factors. These findings indicate that FDX1 expression alone is not sufficient for sensitivity
and that effective cuproptosis requires FDX1 activity uncoupled from CYP metabolism, a relationship that may also protect FDX1-high
organs such as the adrenal gland and kidney from toxicity. To further overcome ES’s poor solubility and pharmacokinetic limitations, we
synthesized a new copper ES analog, which exhibits improved solubility, enhanced antitumor efficacy, and reduced systemic toxicity.
Multiplexed imaging confirmed intratumoral aggregation of lipoylated proteins consistent with on-target cuproptosis induction. Together,
these findings uncover a previously unrecognized role of FDX1-CYP coupling in regulating cuproptosis sensitivity and define a path
toward biomarker-guided development of copper ionophore-based cancer therapies.



#0554 Asbestos exposure induces carcinogenesis via minority MOMP and displays characteristics of drug-tolerant persister
cells.

Jaylon C. Aggison, Cristian G. Medina, Sigi Wu, Naren Li, Francisco A. Molina-Pelayo, Jessica B. Ji, Ritika Raj, Yuan Xu, Robert
Taylor Ripley
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Background Pleural mesothelioma (PM) occurs many years after asbestos fiber exposure; yet the mechanism that converts chronic
damage into malignancy remains unclear. Asbestos fibers induce persistent oxidative and genomic stress that should activate
apoptosis via mitochondrial outer membrane permeabilization (MOMP); however, these cells do not undergo apoptosis and instead
develop into malignancy. MOMP normally triggers cytochrome c (cyt c) release as well as mitochondrially derived damage-associated
molecular patterns (DAMPs), resulting in caspase activation and cell death. Sublethal activation of MOMP can lead to a phenomenon
known as Incomplete or Minority mMOMP, in which cells survive and develop somatic mutations which contribute to carcinogenesis. In
this study, we evaluated whether minority MOMP induced carcinogenesis in PM cells.

Methods We investigated whether prolonged exposure to asbestos fibers drives mMOMP in non-transformed, pleural mesothelial cells
(MeT-5A). Cells were cultured for six months with chrysotile (Chry-Asb) or crocidolite (Croc-Asb) asbestos fibers. Cellular phenotypes
were assessed by clonogenicity, migration, and invasion assays to evaluate malignant transformation. Reactive oxygen species (ROS)
production, cytochrome (cyt) ¢ release, yH2AX phosphorylation, and caspase 3 activation were measured to evaluate mitochondrial
and apoptotic responses.

Results Chronic asbestos exposure increased clonogenicity, migration, and invasion of MeT-5A cells, suggesting transformation
toward a malignant phenotype. Additionally, we observed the phenotypic characteristics of minority MOMP, including elevated ROS,
cyt c release, an increase in the MOMP effector proteins (Bax/Bak), caspase activation, and yH2AX phosphorylation while lacking
induction of apoptosis. Furthermore, the anti-apoptotic mitochondrial protein Myeloid Cell Leukemia-1 (MCL-1) was upregulated by
asbestos, facilitating minority MOMP by preventing a shift to complete MOMP. Metabolomic analysis revealed a Warburg effect.
Consistent with the Warburg effect, both Seahorse analysis and Gene Set Enrichment Analysis showed increased glycolysis in both
cell lines. Additionally, asbestos-induced minority MOMP was associated with characteristics of drug-tolerant persister cells (DTPs)
including slower proliferation, change in cell phenotype, and resistance to cisplatin.

Conclusion Minority MOMP promotes malignant transformation of mesothelial cells while enabling resistance to apoptosis. Our
findings suggest that minority MOMP contributes to carcinogenesis by altering mitochondrial dynamics and metabolic reprogramming,
reprogramming cells to a DTP phenotype. Targeting mitochondrial pathways to convert Minority MOMP into complete MOMP may
represent a novel therapeutic strategy to overcome treatment resistance in pleural mesothelioma.



#0555 Prostaglandin E2 increases lipid droplet accumulation and peri-droplet mitochondria population in acute lymphoblastic
leukemia.

Byourak Shabane, Cristiane Beninca, Michael Cohen, Nikole Scillitani, Ugochukwu lhenacho, Orian Shirihai, Steven D. Mittelman
University of California, Los Angeles, Los Angeles, CA

Acute lymphoblastic leukemia (ALL) is the most prevalent childhood cancer, representing approximately 70% of all pediatric
malignancies. While some patients attain remission following intensive chemotherapy regimens, multiple demographical and biological
factors have been identified that worsen treatment outcomes. Obesity, clinically defined by body mass index (BMI), has been strongly
associated with reduced survival rates, increased toxicity from chemotherapy, and increased risk of relapse. Our laboratory has
previously demonstrated that adipose tissue supplies free unsaturated fatty acids and amino acids to ALL cells and protects the cells
from chemotherapy. To identify the mechanisms by which adipose tissue alters the metabolism of ALL, we previously performed a
single-cell RNA sequencing experiment on mice to compare the gene expression profiles of ALL cells between adipose tissue and
bone marrow. This experiment uncovered a potential link between adipose tissue prostaglandin E2 (PGE2) synthesis and ALL cell lipid
droplet maturation. To explore this, we cocultured human BV173 and RS4-11 ALL cells in transwell inserts above human visceral
adipose tissue explants obtained from UCLA’s Translational Pathology Core. Coculture with adipose tissue increased ALL cell lipid
droplet-associated proteins perilipin (PLIN) 2 and 5 gene and protein expression (n=4-8). We next treated ALL cells with PGE2
(200ng/mL) and observed increased gene and protein expression in PLIN2 and PLIN5 (n=3-4). Confocal imaging confirmed that PGE2
induced lipid droplets in human ALL cell lines, along with peri-droplet mitochondria, a specialized subset of mitochondria known to
promote lipid droplet synthesis. We hypothesize that adipose tissue PGE2 induces ALL cell lipid droplet accumulation and peri-droplet
mitochondria formation and that these may contribute to protecting ALL cells from cytotoxicity.

PLIN5 and PLIN2 gene and protein expression in human ALL cells
cocultured w human adipose explants
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#0556 Inhibition of mitochondrial protein MAGMAS increases sensitivity to standard of care treatment.
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Glioblastoma is a highly aggressive CNS cancer that affects 3 in 100,000 people every year in the U.S. The majority of patients
experience tumor recurrence within the first year after initial diagnosis and after receiving standard of care treatment. GBM is
characterized by its high mitotic index, capacity to invade other regions of the brain and modulate the tumor microenvironment (TME).
Options are extremely limited for patients suffering from recurrent GBM as tumors become increasingly resistant to chemotherapy.
Resistance to chemotherapy can be attributed to several factors that include DNA damage response (DDR), glioma stem cells (GSCs),
TME, senescence mechanisms, and metabolic reprogramming. Mitochondria-associated granulocyte macrophage colony-stimulating
factor molecule (MAGMAS), a mitochondria protein and subunit of the translocase of the inner membrane 23 (TIM23) complex,
regulates protein trafficking into the mitochondria by recruiting DNAJC19 to the TIM23 complex. The present work was to investigate
the role of MAGMAS in GBM tumor biology and mechanisms of resistance to TMZ. Computational analysis of MAGMAS/PAM16
expression levels from publicly available databases revealed that MAGMAS levels are significantly elevated in recurrent tumors and is
positively correlated with the DNA repair enzyme O(6)-methylguanine-DNA methyltransferase (MGMT) expression in primary patient
tissues. We generated genetically modified glioma cells expressing shpam16 constructs and found that MAGMAS deficient glioma cells
were sensitized to standard of care treatment that include TMZ, radiation and tumor treating fields (TTFs). Additionally, we discovered
that silencing PAM16/MAGMAS reduced MGMT expression and reduced extracellular excretion of lactic acid. Interestingly, we also
discovered that the cytokine IL7 and IL15 were significantly upregulated in MAGMAS KD cells. Taken together, our results demonstrate
that MAGMAS plays an important role in chemotherapy resistance, metabolic reprogramming and potentially modulating the TME. By
targeting MAGMAS, we can promote favorable conditions to enhance anti-tumor response using immunotherapy strategies in the
future.



#0557 TRAP1 represents a mitochondrial target and biomarker of dedifferentiated liposarcoma.
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Dedifferentiated liposarcoma (DDLPS) is a rare and aggressive adipocytic malignancy with a nearly 85% local recurrence rate,
exceptionally high compared to other tumors, and a 10-year survival rate of only 10%. No reliable biomarkers currently predict
recurrence or therapeutic response. Current management relies primarily on radical surgery, often combined with non-specific
chemotherapy, which yields poor outcomes and severely compromises patients’ quality of life. The aggressiveness of DDLPS and the
lack of effective systemic therapies highlight an urgent need for novel molecular targets and treatment approaches.

We identified the mitochondrial chaperone TRAP1 (TNF Receptor-Associated Protein 1) as a potential oncogenic driver and
therapeutic target in DDLPS. TRAP1 is a master regulator of mitochondrial metabolism, oxidative stress, and apoptosis, yet its role in
DDLPS remains unknown. Our preliminary data show that TRAP1 protein and mRNA levels are significantly overexpressed in DDLPS
compared to low grade well-differentiated liposarcoma (WDLPS) and Normal Adjacent Tissue (NAT), suggesting a contribution to tumor
progression.

To explore its therapeutic potential, we silenced TRAP1 using siRNA and inhibited its activity with MitoQuinone (MitoQ), a TRAP1
inhibitor currently evaluated in non-cancer clinical trials. TRAP1 silencing significantly reduced DDLPS cell proliferation and increased
cell death, as shown by MTS assays and Annexin V/P| assays. MitoQ treatment led to significant, dose- and time-dependent
cytotoxicity in DDLPS cells compared to their WDLPS counterpart, and impaired spheroid growth in 3D models. Moreover, TRAP1
knockdown significantly decreased mitochondrial membrane potential compared to control conditions, and triggered G1/S cell-cycle
arrest, indicating disruption of mitochondrial function.

Ongoing studies are investigating how TRAP1 modulation affects ROS production, mitochondrial dynamics and energy metabolism
using Seahorse metabolic flux analysis, to define its contribution to metabolic reprogramming and redox balance in DDLPS. Finally, to
establish TRAP1’s clinical relevance, we will assess TRAP1 mRNA expression in a larger cohort of liposarcoma patient samples to
correlate its levels with recurrence rates and survival outcomes. This work positions TRAP1 as a mitochondrial therapeutic target and
potential biomarker, offering novel mechanistic insight and paving the way for innovative DDLPS treatment strategies.



#0558 Benzyl isothiocyanate induced mitochondrial dysfunction via ROS generation sensitizes head and neck squamous cell
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Accounting for nearly 4% of all cancer diagnoses and 2% of all cancer-related mortality in the United States, head and neck squamous
cell carcinoma (HNSCC) originates from the squamous epithelial cells lining the mucosal surfaces of the oral cavity, pharynx, larynx,
lips, and sinonasal tract. HNSCC is notable for its resistance to conventional therapy, with mitochondria serving as central mediators
through multifaceted contributions, including the regulation of cellular signaling pathways, modulation of energy metabolism, and
control of apoptotic responses. Although modulation of mitochondrial pathways has emerged as a potential therapeutic target, its role in
HNSCC progression and treatment response remains incompletely understood. Benzyl isothiocyanate (BITC), a naturally derived
bioactive compound found in cruciferous vegetables, selectively induces excessive reactive oxygen species (ROS) and depletes
glutathione in cancer cells, leading to mitochondrial dysfunction and impaired bioenergetic flexibility. Building on the role of
mitochondria in therapeutic resistance, we explored the effects of BITC in sensitizing paired primary and metastatic HNSCC cell lines
isolated from two patients to cisplatin (CDDP) and radiotherapy (RT). Cell viability and caspase-3/7 activity were assessed at 72 hours
on HNSCC cells pretreated for 1 hour with BITC, followed by 24 hours of cisplatin with or without the addition of 4 or 8 Gy radiation.
Electron Paramagnetic Resonance (EPR) and glutathione (GSH) rescue assays were used to measure oxidative stress, identify
different types of ROS produced, and investigate resistance mechanisms to therapy after up to 24 hours of BITC exposure. Real-time
fluororespirometry was employed to evaluate the overall mitochondrial bioenergetic status, also following up to 24 hours of BITC
exposure. In all four HNSCC lines, BITC treatment significantly increased sensitivity to both CDDP and RT by inducing apoptosis
through Caspase-3/7 activation. BITC treatment effectively induced ROS, which was rescued by the addition of GSH. Within one hour,
BITC exposure induced a pronounced decline in mitochondrial respiration and Bioenergetic Health Index (BHI), followed by a transient
increase in respiration at 3-5 hours, suggesting metabolic reprogramming. However, by 24 hours, metabolic exhaustion culminated in
cell death. Our findings demonstrate that BITC disrupts mitochondrial bioenergetics, limits metabolic adaptability, and increases the
efficacy of standard-of-care therapies through excessive ROS production, supporting its potential as a novel adjuvant therapeutic
strategy for HNSCC.
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Introduction: Pleural mesothelioma (PM) is an aggressive cancer with a poor prognosis. Primary resistance to chemotherapy and
immune checkpoint inhibitors (ICl) is common, demanding new therapeutic strategies. Our previous work showed the anti-apoptotic
protein, Myeloid Cell Leukemia 1(MCL-1) drives chemoresistance. What is unknown is whether targeting MCL-1 will sensitize PM to
ICls. Our multi-omic data linked Mcl-1 to ICI resistance through the methionine metabolic pathway, in which PRMT5 is a critical
enzyme. This study evaluates whether targeting the PRMT5/MCL-1 axis will overcome ICI resistance in PM to increase response rates.
Methods: Inhibition of PRMT5 and Mcl-1 was assessed in PM cell lines (H28 and H2452) and Patient-Derived Xenograft (PDX)
models. Transcriptomics, metabolomics and reverse-phase protein array were performed on PDX model comparing treatment arms of
PRMTS5 inhibition, MCL-1 inhibition, and the combination (Cmb) versus vehicle control (Cnt). Additionally, ICI treatment response was
evaluated by in vitro T-cell co-culture assays. The synergistic effects of PRMT5 and Mcl-1 inhibition were investigated in PM lines by
Western Blot with both shRNA-mediated gene knockdown or inhibitor treatment. Annexin V/propidium lodide staining and flow
cytometry analysis were performed.

Results: In vitro, the combination of PRMT5 and Mcl-1 inhibition significantly increased apoptosis compared to either single agent
alone and control (Cnt vs Cmb, H28: 8.1% vs 34.1%; H2452: 7.2% vs 25.1%). These cells also displayed synergistic lack of
proliferation (Cnt vs Cmb: H28: ~1.6-fold; H2452: ~2-fold). In the PDX model, PRMT5 and Mcl-1 inhibition showed a significant
decrease of tumor growth (Cnt vs Cmb: ~1.8-fold). Multi-omic analyses implicated the PI3K/Akt signaling pathway in tumor growth
suppression with the combined treatment. Western blot analysis confirmed this mechanism based on phosphorylation of proteins in
PI3K/Akt and mTOR signaling pathway, including GSK-3a/b, PRAS40, mTOR, TSC2, P70S6K and AKT1. The combination of PRMT5
and Mcl-1 inhibitors also showed a significant improvement of ICI (anti-PD-L1) response in vitro (Cnt vs Cmb: ~1.4-fold).

Conclusion: Co-targeting PRMT5 and Mcl-1 synergistically enhance apoptosis and proliferation via PI3K/Akt/mTOR pathway in PM.
Inhibition of PRMT5/Mcl-1 axis may improve treatment response and overcome primary resistance. Our findings provide a novel
strategy to translate into clinical trials.
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Background: Esophageal adenocarcinoma (EAC) remains a lethal malignancy with a 5-year survival rate below 20%. The nuclear
kinase WEE1 is a key regulator of the G2/M checkpoint, whereas the oncogenic transcription factor c-MYC, dysregulated in ~70% of
human cancers, is challenging to target directly. Identifying upstream regulators that control MYC stability offers an alternative
therapeutic strategy. Here, we discovered that WEET1 reinforces MYC-driven oncogenic programs by inhibiting GSK3p, and that
inhibition of WEE1 promotes proteasome-mediated MYC degradation.

Methods and Results: Gene set enrichment analysis across TCGA and GEO datasets showed consistent enrichment of MYC target
gene signatures in WEE1-high EAC tumors. Immunofluorescence in normal esophagus and EAC tissues demonstrated strong
overexpression and positive correlation between WEE1 and C-MYC, which was also validated in EAC cell lines compared to non-
cancerous and Barrett’'s esophagus cells. Genetic knockdown or pharmacologic inhibition of WEE1 reduced MYC protein levels,
transcriptional activity, and downstream gene expression, as confirmed by reporter assays, qRT-PCR, and RNA sequencing.
Cycloheximide chase assays revealed a shortened MYC half-life upon WEE1 inhibition, whereas the proteasome inhibitor MG132
rescued MYC degradation.

Mechanistically, WEE1 inhibition activated GSK3p, a kinase required for MYC ubiquitination and proteasomal turnover. Conversely,
WEE1 overexpression stabilized MYC by elevating inhibitory GSK3B-S9 phosphorylation. A kinase-dead WEE1 mutant failed to
stabilize MYC, indicating a catalytic-activity-dependent mechanism. Proximity ligation assays further demonstrated increased GSK3p-
MYC interaction following WEE1 inhibition. A high-throughput screen of 892 FDA-approved drugs identified Panobinostat as a
synergistic partner of the WEE1 inhibitor MK1775. The combination significantly

suppressed the growth of human EAC PDX-derived organoids and inhibited tumor progression in EAC PDX models in vivo.
Conclusion: These findings define a WEE1-GSK3B-MYC signaling axis in which WEE1 stabilizes MYC and sustains MYC-driven
oncogenic programs. WEE1 inhibition activates GSK3, promoting proteasome-mediated MYC degradation. The combination of WEE1
inhibition and Panobinostat represents a promising therapeutic approach for MYC-driven EAC.
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Cell-cell communication within the tumor microenvironment is critical for cancer growth and therapy resistance. While many studies
have focused on interactions between tumor cells and the surrounding microenvironment, this study investigates how interactions
between distinct tumor cell states contribute to tumor growth. We constructed an in vitro system using the H1975-Clonebow lung
cancer cell line, which allows for stochastic recombination of distinct fluorescent proteins to yield unique color signatures for lineage
tracing. From the parental H1975-Clonebow line, we derived and expanded 218 single-cell clones and compared each clone’s growth
rate to the heterogeneous parental population. The parental line grew faster than 86% of clones, suggesting a cooperative advantage
of clonal diversity. Systematic “mixing” at fixed total cell numbers showed that mixed-clone populations consistently outperformed
single clones, which we interpret as evidence for adaptive heterogeneity. Across 4-clone mixes, quantification during unmixing revealed
that both fast- and slow-growing clones proliferated better in mixtures than in isolation, indicating non-random cooperation that
promotes collective growth. To capture cooperation-associated programs, we performed bulk RNA-seq on clones fluorescently sorted
after 4-clone mixing, with identically sorted single-clone cultures grown alone as controls. Transcriptomes clustered primarily by clone
identity but converged on shared signaling modules in mixes, consistent with the observed growth boost. Mix-induced gene programs
were more strongly enriched in malignant cells from patient-derived NSCLC tumors than programs from individually grown clones.
Ligand-receptor (LR) analysis highlighted an integrin-centered adhesion program: multiple integrin LR pairs consistently ranked among
the top tumor cell-cell interactions in vitro and in patient tumors, with B1-integrin (ITGB1) recurring as a hub. Consistent with this, p1-
integrin blockade preferentially reduced the mix-specific growth advantage. Future experiments will involve longitudinal live-cell imaging
to directly test whether the cooperative growth phenotype requires sustained inter-clone contact. Together, these data suggest that
emergent cooperation between tumor cells promotes growth and may be targetable for therapeutics. Targeting B1-integrin-mediated
adhesion at the tumor cell-cell interface represents a feasible strategy to disrupt cooperative growth in EGFR-mutant lung cancer.
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Ovarian cancer is one of the leading causes of cancer related deaths for women. First-line treatment includes surgical resection
followed by a regimen of cisplatin. More than 70% of tumors, however, acquire chemoresistance. Our understanding of the molecular
mechanisms mediating this resistance remains limited. Increased expression of YAP, a transcriptional co-factor inhibited by the Hippo
pathway, correlates with poor prognosis, and is a biomarker of poor response to metal-based chemotherapies; yet the mechanistic link
between chemotherapy treatment, regulation and changes of YAP driven transcription, and tumor cell response remains unclear. Using
a combination of biochemistry, biophysics, and cell-based assays we sought to determine the molecular mechanism and
consequences of cisplatin induced YAP activation in ovarian cancer. To determine whether and how cisplatin alters YAP activity in
ovarian cancer, we monitored YAP localization, using immunofluorescence, and YAP target-gene transcription, using gPCR, in two
ovarian cancer cell lines in the presence or absence of treatment. We find that cisplatin increased YAP nuclear localization and target
gene transcription. To identify the step in Hippo signal transduction inhibited by cisplatin, we monitored known phosphorylation events
in the Hippo core kinase cassette, via Western blot, in both ovarian cancer cells and in a recombinant system using purified proteins in
the presence or absence of cisplatin. In both scenarios, we find that cisplatin prevented activation of the Hippo kinase LATS1/2 but did
not alter the activity of the upstream Hippo kinase MST1/2. To determine the mechanism by which cisplatin inhibits LATS1/2, we
monitored the solution behavior of LATS1 and its allosteric activator MOB1A; using mass photometry we find that the addition of
cisplatin disrupts complex formation between LATS1 and MOB1A. Together, our data provides the first insights into the molecular
mechanism by which cisplatin inhibits signal transduction in the Hippo pathway driving YAP activation in ovarian cancer. Future work
aims to identify the YAP driven transcriptional changes that mediate chemoresistance to identify potential therapeutic strategies.
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