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Tier 1 – Basic Science 

PI: Robert McGinty, MD, PhD, associate professor, Chemical Biology and Medicinal 
Chemistry 

Project Title: Development of Nucleosome Acidic Patch Accessibility-seq (NAPA-seq) to 
illuminate a blind spot in cancer epigenomics 

Abstract: Our genome is organized into a polymeric complex called chromatin. This 
requires proteins that regulate gene expression, DNA damage repair, and DNA replication 
to function on chromatin and often bind to the fundamental repeating unit of chromatin, 
the nucleosome. As a result, the nucleosome is central to many important nuclear 
processes that are dysregulated in cancer. Amazingly, the majority of nucleosome binding 
protein require a small acidic patch on the nucleosome surface for their functions. Many of 
these proteins are mutated in and/or are important therapeutic targets for cancers, 
including BRCA1, DOT1L, and the SWI/SNF chromatin remodeling complex. However, we 
lack a fundamental understanding of how hundreds of proteins compete for a small 
nucleosome surface and whether the competitive balance is lost in cancer. Genome wide 
profiles of transcription, chromatin accessibility, epigenetic modifications, and protein 
binding have led to valuable insights into cancer pathogenesis and the treatment response 
to cancers. However, given the importance of the nucleosome acidic patch in the function 
of major players in cancer biology, we have identified a critical blind spot in cancer 
epigenomics, nucleosome acidic patch accessibility. After all, chromatin binding is 
insufficient for activity without access to the acidic patch. Here, we propose to develop an 
epigenomic toolkit to probe nucleosome acidic patch accessibility genome wide, which we 
call NAPA-seq. We will test NAPA-seq in model systems to understand how acidic patch 
accessibility correlates with transcriptional profiles and epigenetic signatures. Then we will 
deploy NAPA-seq more generally for the study of cancer biology. 

 

Tier 1 – Clinical/Translational 

PI: Blake Rushing, PhD, Assistant Professor, Nutrition and Department of Pathology & 
Laboratory Medicine 

Project Title: Molecular Subtype Specific Metabolomic Characterization of Bladder Cancer 



Abstract: Background: Bladder cancer is the fifth most common malignancy in the United 
States and can be classified into non-muscle invasive bladder cancer (NMIBC) and 
muscle-invasive bladder cancer (MIBC), with further subtyping into basal and luminal 
molecular categories. While metabolic reprogramming is a hallmark of cancer, the 
metabolic features of bladder cancer subtypes remain poorly understood, particularly 
differences between subtypes. A deeper understanding of these metabolic profiles may 
reveal novel therapeutic targets and biomarkers for diagnosis and treatment optimization. 
Objective and Specific Aims: We hypothesize that bladder tumors subcategorized as MIBC, 
NMIBC, basal, and luminal subtype will display distinct metabolic reprogramming. This 
study aims to: 1) Perform broad-spectrum metabolomics and lipidomics profiling to 
uncover the metabolic heterogeneity of bladder cancer subtypes, and 2) Define 
metabolomic profiles and pathways enriched in basal vs luminal and MIBC vs NMIBC 
subtypes. Study Plan: We will obtain 150 bladder tumor tissues and perform metabolomics 
and lipidomics analyses. The resulting data will be analyzed to identify metabolites and 
lipids that differentiate between MIBC and NMIBC, as well as basal and luminal subtypes. 
Metabolomic and lipidomic profiles will be integrated with RNA-seq data for multi-omics 
analysis. Significance and Relevance: This study will advance our understanding of distinct 
metabolic pathways that characterize MIBC, NMIBC, basal, and luminal tumors. These 
findings have the potential to inform precision medicine approaches and facilitate the 
development of novel metabolic-based biomarkers for diagnosis, prognosis, and treatment 
stratification. Additionally, this research strengthens collaborations between UNC’s 
Nutrition Research Institute and Lineberger Comprehensive Cancer Center. 

 

Tier 1: Population Science 

PI: Sachiko Ozawa, PhD, MHS, Professor, Division of Practice Advancement and Clinical 
Education 

Project Title: Estimating the Global Impact of Poor Access to Quality Asparaginase  in 
Children with Acute Lymphoblastic Leukemia 

Abstract: Acute Lymphoblastic Leukemia (ALL) is one of the the most common childhood 
cancers, representing around 70% of pediatric leukemia. While overall survival is over 80% 
when properly managed, survival outcomes differ significantly across populations within 
North Carolina (NC), the United States (US), and worldwide. In NC, the US, and other high-
income countries, access to aspariginase has been comprimised due to medication 
shortage, which has differentially affected patients of varying social determinants of 
health. In low- and middleincome countries, late detection, stockouts, and the circulation 



of poor quality asparaginase have been reported to compromise treatment. Yet such 
burden of poor access to quality asparaginase for children with ALL has not been 
documented to date. This study will model the difference in outcomes with and without 
adequate access to quality asparaginase among children with ALL. Aim 1 will estimate the 
health and economic burden of poor access to quality asparaginase in NC, US, and 
worldwide. We will demonstrate the harm caused by poor access to quality asparaginase 
by estimating the years of life lost, deaths, costs, and productivity losses that could be 
averted by improving access to quality aspraginase in NC, the US and beyond. Aim 2 will 
examine the value of various health systems interventions to improve access to quality 
asparaginase through model simulations. Policy makers, governments, and donors would 
benefit from these data to make greater investments in ensuring access to quality 
medicines and improving pediatric cancer disparities in NC, the US, and globally.   

 

Tier 1: Pancreatic SPORE 

PI: Samuel Lai, PhD, Professor, Pharmacoengineering & Molecular Phamaceutics, and 
Immunology 

Project Title: In vivo engineering of B7.H3-CAR-T against pancreatic cancer 

Abstract: T cells harboring chimeric antigen receptor, i.e. CAR-T, represents a promising 
form of immunotherapy for various cancers, but is currently limited by time and costs of 
manufacturing as well as by the modest efficacy against solid cancers, including 
pancreatic ductal adenocarcinoma (PDAC).  Rather than harvesting, activating, 
transducing and expanding T-cells in vitro, we believe direct engineering of CAR-T cells in 
vivo by transducing circulating T-cells with high specificity can reduce the time and costs of 
CAR-T therapy, and also maximizing T-cell function in vivo by eliminating extended cultures 
in vitro. The Lai and Dotti Labs have been working on developing a lentiviral vector platform 
that enables specific transduction of circulating T-cells, without first necessitating T-cell 
activation. To do so, we have combined both virological and chemical approaches to 
develop an exceptionally potent yet highly specific transduction platform. Specifically, we 
generated a lentiviral system incorporating the Nipah virus fusion protein with its native 
tropism ablated and retargeted via anti-CD3 scFv. We then formulated the resulting Nipah 
LV (NLV) system with a proprietary combo of transduction enhancers. This new system 
specifically transduced non-activated T-cells in PBMCs, and generated CD19-targeted 
CAR-T that effectively eliminated the highly aggressive BV173 lymphoma in vivo. In this 
proposal, we will investigate the potency of this novel T-cell targeted NLV platform for 
engineering B7-H3.CAR-T cells in vivo, perform phenotypic characterization of the CAR-T 



cells generated in vivo, and access efficacy a humanized mouse model with human Panc-1 
cancer cells and human PBMCs. If successful, our work may expand the clinical adoption 
of CAR-T therapy for PDAC. 

 

Tier 1: Pancreatic SPORE 

PI: Nima Kokabi, MD, FRCPC, Assistant Professor, Radiology 

Project Title: Development of Theranostic Radioligands for Diagnosis and Treatment of 
Pancreatic Ductal Adenocarcinoma 

Abstract: Background: Pancreatic ductal adenocarcinoma (PDAC) is the third most 
common cause of cancer-related mortality in the United States, with projections indicating 
it will rise to second by 2040. The frequent late stage diagnoses and the pancreas' proximity 
to critical organs limit the efficacy of current treatments and highlight the critical need for 
advanced therapeutic strategies. Objective: This study investigates the diagnostic potential 
of two novel targets, Fibroblast Activation Protein (FAP) and Neurotensin receptor 1 (NTSR), 
markedly overexpressed in PDAC cells. These targets offer promising avenues for targeted 
theranostic applications in PDAC. Methods: 64Cu-labeled FAPI and NTSR probes will be 
used to evaluate diagnostic efficacy in a PDAC murine model. The study is structured into 
two arms (N=12/arm)- one receiving 64Cu- Sar-FAPI and the other 64CuNOTA-NT. Dynamic 
PET scanning will be performed at 1h, 4h, 24h, and 48h post-injection. Tissues from the 
subgroup (N=4) will be collected at 24h post-injection for Immunohistochemistry (IHC) and 
autoradiography. Images from Autoradiography and IHC will be compared to ensure 
specificity. Following initial assessments, the more effective ligand, based on tumor uptake 
and organ toxicity profiles, will be further tested using 67Cu-tagged versions for therapeutic 
effects. These trials involved two dosage groups (N=10 mice/dose) (8 MBq/mouse and 16 
MBq/mouse) alongside a control group (N=10). Survival will be recorded in days, and tissue 
response will be monitored using contrast enhanced MRI. Histological analysis of the 
pancreas, liver, kidneys, stomach, and bowel will be performed to assess tissue damage 
across groups. By focusing on the distinct cellular roles of FAP and NTSR in PDAC, this 
study seeks to establish new directions for better imaging and treatment of pancreatic 
cancer with individualized and targeted therapy.  Keywords: PDAC, theranostics, 
radioligand therapy, FAPI, NTSR, 64-Cu targeted therapy, therapeutic efficacy. 

 

Tier 1: Breast SPORE DRP 

PI: Brian Miller, MD, PhD, Assistant Professor, Medicine-Oncology 



Project Title: Developing Nanoparticles to Improve Immune Control of Triple Negative 
Breast Cancer 

Abstract: Bacterial infection of tumor cells is associated with worse clinical outcomes 
across a range of cancer types. One of the most well studied tumor pathogens, 
Fusobacterium nucleatum, has been reported to infect up to one third of triple negative 
breast cancer (TNBC) tumors. In mouse models, F. nucleatum infection accelerates TNBC 
growth and metastasis. Although this infection may make the tumor cells more aggressive, 
it could also represent a new therapeutic vulnerability. Unfortunately, prolonged systemic 
treatment of TNBC patients with antibiotics is associated with worse clinical outcomes, as 
it can alter the gut microbiome and induce antibiotic resistance. Novel targeted 
approaches to treat intratumoral bacterial infections in TNBC are needed. In this proposal, 
we will determine how F. nucleatum infection of TNBC affects the immune 
microenvironment and clinical outcomes for patients using the well characterized and 
racially diverse Carolina Breast Cancer Study. In addition, we have developed a lipid 
nanoparticle to clear bacterial infection of TNBC cells. Treating F. nucleatum-infected 
tumor-bearing mice with this liposome reduces tumor growth. We hypothesize that killing 
F. nucleatum in TNBC will improve the anti-tumor immune response and synergize with 
anti-PD-1 immunotherapy. Using well-characterized mouse models, we will dissect the 
mechanisms by which our lipid nanoparticles control TNBC growth and identify 
therapeutic combinations that augment the immunostimulatory activity of this treatment 
to improve its efficacy. If successful, this grant will define the role of bacterial infection for 
immune evasion in TNBC and will provide the preclinical rationale to advance our 
liposomes to clinical trials. 

 

Tier 2: Basic Science 

PI: Stephanie Gupton, PhD, Professor, Cell Biology and Physiology 

Project Title: The brain enriched E3 ubiquitin ligase in melanoma phenotype switching 

Abstract: Melanoma is a highly malignant cancer arising from melanocytes. Melanoma 
undergo phenotype switching, with three acknowledged cellular phenotypes associated 
with a broadly unique gene expression profiles. These, include a proliferative MITF+ 
melanocytic state, an invasive AXL+ mesenchymal state, and a transitional, neural crest-
like state. Expression of the brain-enriched E3 ubiquitin ligase TRIM9 peaks in the neural-
crest like state3. The heterogeneity of these states is core to the aggressive nature of 
melanoma, including the ability to respond to nutrient deprivation and gain resistance to 
chemotherapies. A key question is of the many differentially expressed genes between 



these states, which ones are critical to their diverse proliferative and migratory 
phenotypes?  The goal of this proposal is to determine if TRIM9 plays a role in phenotype 
switching and disease progression. Our preliminary data suggest that loss of TRIM9 
decreases proliferation while increasing motility and invasion of melanoma cells in vitro, 
supporting a role in phenotype switching. Aim 1 focuses on elucidating TRIM9's impact on 
melanoma growth and metastasis in vivo using mouse models. Aim 2 seeks to identify 
targets of TRIM9 in melanoma by performing TRIM9 immunoprecipitation-mass 
spectrometry and RNASeq analyses to delineate its interactome and transcriptomic 
alterations. Since netrin and netrin receptors are implicated in melanoma, and TRIM9 
interacts with multiple netrin receptors, Aim 3 aims to characterize the role of TRIM9 in 
netrin responses in melanoma, using NP137, a monoclonal antibody targeting the netrin-
UNC5B interaction, currently in several clinical trials. Overall, this study will capitalize on 
our expertise on TRIM9 in neuronal development, and will define the role of TRIM9 during 
melanoma phenotype switching, growth, and metastasis. We anticipate this may offer 
insights into therapeutic strategies and laying the groundwork for future clinical 
interventions. 

 

Tier 2: Basic Science 

PI: Kevin Weeks, PhD, Kenan Distinguished Professor, Chemistry 

Project Title: Precision RNA-targeting anti-cancer compounds 

Abstract: In the entire history of cancer research, humans have invented fewer than 100 
small-molecule anti-cancer drugs, and many of these redundantly target the same 
proteins. Many, or even most, cancer-causing proteins may never be targetable by 
conventional drugs because they lack ligand-binding pockets. Said another way, cancer 
researchers are running out of plausible protein targets. Consequently, there is intense 
interest in drugs that work by alternative modalities that circumvent the limiting 
requirement to directly target an active site in a cancer-causing protein. A transformative 
solution is to specifically downregulate expression of the cancer-causing protein by 
targeting the mRNA that encodes it. All large RNAs fold back on themselves to create 
complex internal structures, and a subset of these structures govern regulatory functions 
such as mRNA processing, translation, or stability. Identifying and progressing effective 
RNA-targeting potential drugs, in cells, has posed a formidable challenge. We have now 
devised a technology that quantitatively detects ligand binding to RNA in living cells. Our 
platform converts quantitative measurement of RNA-ligand interactions in cells into an 
efficient and high-throughput sequencing-based readout. Using this platform technology, 



we will implement a powerful ligand discovery strategy, involving identifying small 
(fragment) molecules that exhibit cooperative binding to a target RNA. Linking such co-
binding fragment molecules is expected to result in ligands with substantially higher affinity 
and potency than either initial fragment alone, and which will serve to motivate progression 
and pre-clinical studies of elaborated fragment-based molecules. In preparation for this 
project, we have identified scaffold-3 (SC3), which binds to and reduces the expression of 
the mRNA encoding SET, an oncoprotein involved in multiple cancers including the focus 
here, prostate cancer. In Aim 1, we will conduct a comprehensive ligand screen for 
fragment ligands that co-bind with SC3 to the SET mRNA. In Aim 2, co-binding hits from 
this screen will be linked to SC3 to create ligands with increased potency. Linked 
molecules will be evaluated for anti-proliferative and anti-cancer activity by our 
collaborative team. This work is expected to identify a small molecule ready for further 
optimization and pre-clinical testing. Most broadly, this project will validate a 
transformative technology for fragment-based ligand discovery in cells that will enable a 
fundamentally new class of medicines for targeting multiple currently untreatable cancers. 

 

Tier 2: Clinical/Translational 

PI: Jared Weiss, MD, Professor, Medicine-Oncology 

Project Title: Silencing RNA for the Treatment of NUT Carcinoma 

Abstract: NUT carcinoma is a highly aggressive cancer driven by NUTM1 fusion 
oncoproteins leading to hyperacetylated, super enhancer-like domains which create 
transcriptionally active chromatin domains that block differentiation; MYC seems to be a 
key downstream target.  Currently available therapeutics are minimally effective against 
NUT, and the disease course is rapid with a median survival of ~5 months[1].  Before siRNA 
technologies advanced to a clinical stage, gene silencing was applied to NUT carcinoma.  
In vitro treatment resulted in something remarkable for human cancers—silencing of the 
NUTM1 fusion gene in tumor cells led to differentiation and cell cycle arrest[2,3].  However, 
at that time, NUTM1-directed gene regulation could not be exploited for therapeutic benefit 
due to lack of tissue-specific delivery, in vivo instability, off target effects, and 
immunogenicity.  Recently, siRNA has become a viable strategy for human therapeutics 
due to the advent of receptor-targeting ligands conjugated to fully chemically modified 
siRNAs.  We hypothesize that we can develop clinically applicable siRNA with drug-like 
properties to bring to pre-IND testing.  We further hypothesize that the identification of the 
consequences of treatment on any survivor cells will reveal resistance mechanisms and/or 
synthetic vulnerabilities.  We pursue a single aim— to Develop a siRNA drug candidate 



against NUT Carcinoma.  Within this single aim, we propose 3 sub-aims: to complete 
development of siRNA against NUT carcinoma, to ascertain whether MYC inhibition is 
sufficiently additive to justify generation of chimeric siRNA co-targeting MYC and to 
evaluate the therapeutic efficacy and biologic consequences of treatment with NUT (or 
NUT-MYC) siRNA in vivo. 

 

Tier 2: Clinical/Translational 

PI: Thomas Alexander, MD, MPH, Associate Professor, Pediatrics 

Project Title: Clinical Validation of Nanopore Adaptive Whole Genome Sequencing for 
Acute Leukemia Classification Based on Genomic Alterations and DNA Methylation 
Profiling on a Single Assay 

Abstract: B-cell acute lymphoblastic leukemia (B-ALL) is classified into clinically relevant 
genomic subtypes, with implications for prognosis, treatment intensity, and precision 
medicine. Currently, referral centers determine genomic classification through a cascade 
of testing that is complex, costly, lacks comprehensiveness, and is only available at referral 
centers. Our previous work has shown that single assay nanopore whole genome 
sequencing (WGS) offers a potential improvement to the standard approach with 
advantages including decreased turn-around time, decreased computational complexity, 
decreased cost.  We propose to continue development of our technical approach and 
computational tools to rapidly characterize clinically relevant genomic variation in B-ALL 
using nanopore sequencing. We will validate this assay using new B-ALL diagnoses in the 
CLIA certified clinical molecular lab at UNC, assessing laboratory and sequencing QC, 
accuracy, reproducibility, turnaround time, and cost. Our secondary aim is to use the data 
generated with nanopore WGS to continue to develop DNA methylation signatures as an 
orthogonal classification approach. Layering methylation-based classification onto the 
algorithm will (1) support identification of sequence alterations and (2) classify the cases 
that are not defined by DNA sequence alterations. (ex. Philadelphia chromosome-like or 
ETV6::RUNX1-like). Compared with standard cytogenetics and targeted sequencing, our 
proposed approach will be more comprehensive, less expensive, with faster turnaround 
time, and with the flexibility to quickly adapt to future clinical classification needs in B-ALL 
and other malignancies. The relative advantages of this diagnostic approach will improve 
access to high-quality diagnostic testing for centers in North Carolina and globally, 
particularly in lower resourced settings. 

 

 



Tier 2: Population Science 

PI: Hazel Nichols, PhD, Professor, Epidemiology 

Project Title: Social Determinants, Biologic Aging, and Gene Expression in non-
endometrioid Endometrial Cancer 

Abstract: Identification of high-risk molecular features that drive endometrial cancer 
biology, especially for non-endometrioid disease, may more accurately classify recurrence 
risk and improve the evidence base for development of treatment guidelines to benefit 
patients. The proposed research leverages the ongoing Carolina Endometrial Cancer Study 
to advance knowledge in endometrial tumor biology of non-endometrioid disease; address 
potential social determinants of health (SDoH) that underpin racial disparities in 
endometrial cancer outcomes; and build new collaborations to advance endometrial 
cancer science. Despite the large and growing evidence base identifying SDoH as key 
contributors to cancer inequities based on race, the underlying physiological mechanisms 
by which such exposures determine endometrial cancer outcome differences between 
Black and White women have not been clearly identified, including the proportionally 
higher rates of non-endometrioid endometrial cancers faced by Black women. Accelerated 
biological aging (compared to chronological aging) is one important mechanistic pathway 
that may contribute to racial disparities in tumor features. Recent advances in social 
genomics (i.e., social-environmental regulation of gene expression) have enabled the 
development of improved biological measures more predictive of aging and health, 
including DNA methylation (epigenetic clocks) and RNA expression (Conserved 
Transcriptional Response to Adversity, CTRA). We propose to expand molecular analyses in 
the Carolina Endometrial Cancer Study cohort beyond DNA sequencing to include RNA 
sequencing and epigenome characterization (DNA methylation). The proposed research 
will provide a critical foundation for larger-scale studies in the CECS cohort to evaluate the 
roles of social genomics and epigenomics in relation to racial disparities in endometrial 
cancer outcomes. 

 

 


