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POSTER #1
SPATIAL CHARACTERIZATION OF A TRIPLE NEGATIVE BREAST CANCER TUMOR

MODEL FOLLOWING HUNK INHIBITION.

Alexander Kritikos1,3

1 Department Of Biochemistry, Molecular Biology, And Pharmacology
3 Indiana University School Of Medicine

Email: alexkrit@iu.edu

Background

Hormonally Upregulated Neu-associated Kinase (HUNK) is a Serine/Threonine kinase related to the AMP-
activated protein kinase (AMPK) family that has been shown to promote tumor survival, growth, and
metastasis in various breast cancer (BC) models. Triple Negative Breast Cancer (TNBC) is the most
aggressive subtype of BC and often has a higher proportion of infiltrating immune cells compared to other
subtypes. TNBC also has limited treatment options, most of which are broadly cytotoxic agents. While there is
one immune modulator therapeutic that has been approved for use in TNBC, its efficacy is limited and
variable between patients. In TNBC, HUNK phosphorylates EGFR to promote metastasis in tumor cells.
Additionally, HUNK promotes interleukin-4 paracrine signaling from tumor cells towards tumor-associated
macrophages (TAMs). This results in a pro-tumor macrophage phenotype whereby TAMs secret epidermal
growth factor (EGF) to promote tumor cell metastasis via EGFR, a HUNK substrate. Recently, a potent first-
generation HUNK inhibitor (HSL119) was characterized in HER2-positive BC models. There, it showed
efficacy in inducing tumor cell death. HSL119 has not yet been characterized in TNBC models.

Objective

The objective of this study is to evaluate the effect of the HUNK inhibitor HSL119 on TNBC tumor cell
growth and metastasis and TAM signaling within the tumor microenvironment.

Methods

The BALB/c mouse TNBC cell line, 4T1 cells, were used to generate orthotopic mammary tumors in vivo.
Mice were treated with HSL119 or placebo daily at various timepoints. At the experimental endpoint, tumors
were analyzed via GeoMx Region of Interest (ROI)-based spatial transcriptomics. Morphology markers for
tumor cells (EpCAM) and macrophages (F4/80) were used to guide ROI selection.

Results

In mice treated with HSL119 over the entire study duration, there was minimal tumor growth compared to
their placebo-treated counterparts. Mice acutely treated with HSL119 for the final 4 days of the study resulted
in a significantly reduced rate of tumor growth prior to the endpoint. Moreover, transcriptomic analysis of
acutely treated tumors displayed significant differences in gene expression between HSL119-treated and
placebo-treated tumor cell compartments. Subsequent pathway analysis of the down-regulated genes showed
enrichment of growth and survival pathways and metastatic signaling pathways. In TAM compartments, we
saw a similar pattern of altered gene expression, and pathway analysis suggested alterations in immune cell
distribution and activity.

Conclusion

Our present study shows the efficacy of HSL119 in a TNBC model that targets both tumor cells and
TAMs.Further analysis to validate our transcriptomic data and uncover novel functions of HUNK is ongoing.
These results will pave the way for HUNK inhibition to enter translational work and establish it as a dual
tumor and immune-targeting therapeutic for breast cancer patients.
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POSTER #2
FIBROBLAST GROWTH FACTOR RECEPTOR MODULATES IFN-Γ RESPONSE IN

BREAST CANCER

Marvis Monteiro1, Michael Wendt2

1 Borch Department Of Medicinal Chemistry And Molecular Pharmacology, School Of Pharmacy, Purdue
University

2 Department Of Basic Medical Sciences, School Of Veterinary Medicine, Purdue University

Email: mmontei@purdue.edu

FGFR is amplified in 20% of metastatic breast cancer cells (MBCs) where it promotes
growth, sustains mesenchymal plasticity, and mediates drug resistance. Systemic inhibition
of FGFR kinase activity increases the numbers of CD4+ and CD8+ T-cells and decreases
abundance of myeloid-derived suppressor cells (MDSCs) in the tumor microenvironment.
These data indicate an immunosuppressive role of FGFR signaling pathway in MBCs.
However, a mechanism by which blockade of FGFR kinase activity affects T-cell presence
in the tumor is not well understood. T-cells decrease tumor progression by releasing
cytokines such as interferon gamma (IFN-γ). IFN-γ binds to its cognate receptor to activate
the JAK-STAT1 signaling pathway, promoting immune recognition of cancer cells. Herein,
we investigate the signaling cross talk between FGFR-IFN-γ and the resultant
pathophysiological effects on cancer cells. We observe that FGFR signaling reduces STAT1
phosphorylation in breast cancer cells. Conversely, inhibiting FGFR kinase activity in murine
mammary carcinoma cells leads to increased STAT1 phosphorylation, increased expression
of downstream interferon response genes including the T-cell chemoattractants CXCL9 and
CXCL10, and increased cell surface expression of major histocompatibility complex I
(MHC-I). A key mediator of the FGFR signaling cascade is SH2 containing protein tyrosine
phosphatase (SHP-2). Pharmacological inhibition of SHP-2 causes a decrease in in-vivo
metastatic burden and an increase in T-cell presence in the tumor. Similar to targeted
inhibition of FGFR, blockade of SHP-2 activity also increases STAT1 phosphorylation and
expression of IFN-γ response genes. We propose a mechanism in which FGFR mediated
activation of SHP-2 dephosphorylates tyrosine 701 of STAT1 thereby tempering anti-
tumorigenic effects of IFN-γ. Our findings suggest that increased immunogenicity caused by
FGFR pathway inhibition can be leveraged to make tumor cells more susceptible to
immune attack and can be used in conjunction with immunotherapy for treatment of MBCs.
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ZNF217 OVEREXPRESSION PROMOTES BREAST TUMOR PROGRESSION BY

FACILITATING ANGIOGENESIS

Ann Dharshika Shangaradas1,2,3, Parinda Tennakoon1,2,3, Dailin Gan2,3,4, Samira Ezzati Mobaser 1,2,3, Jun
Li2,4,5, Margaret Schwarz3,6,7,8, Laurie E. Littlepage1,3,8

1 Harper Cancer Research Institute
2 University Of Notre Dame

3 Department Of Chemistry And Biochemistry
4 Department Of Applied And Computational Mathematics And Statistics

5 Department Of Chemistry And Biochemistry,
6 Department Of Pediatrics

7 Indiana University School Of Medicine
8 University Of Notre Dame

Email: ashangar@nd.edu

Tumor cell heterogeneity creates an environment for molecular interactions between cells that ultimately
provide a tumor-promoting environment. Consequently, understanding cellular heterogeneity is essential for
elucidating cancer progression and improving patient outcomes. The transcription factor ZNF217 is amplified
in 20-30% of breast cancers. We found that ZNF217 overexpression accelerates tumor progression,
metastasis, and chemoresistance  in vivo and correlates strongly with poor prognosis in patients. To identify
tumor heterogeneity created by the overexpression of ZNF217, we did  Single-cell RNA sequencing of
mammary tumors derived from orthotopic injection of mouse PyMT±Zfp217. This analysis  revealed
significant differences in differentiation of both the cancer cells and their microenvironment after Zfp217
overexpression. Endothelial cell populations increased after overexpression of Zfp217. CellChat analysis of
scRNA-Seq data showed increased VEGF signaling between epithelial and the endothelial cells in Zfp217
overexpressing tumors compared to vector tumors. To begin to investigate a role for ZNF217 in promoting
angiogenesis, we analyzed angiogenic factors released from mammary epithelial cells in the conditioned
media from human MCF7± siZNF217 by cytokine array. VEGF-A, PDGF-AA, and PDGF-AB/BB decreased
significantly in conditioned media in MCF7 cells deficient for ZNF217 and validated by ELISA. VEGF-A, PDGF-
AA, and PDGF-AB/BB are critical initiators of angiogenesis. We next analyzed endothelial cell migration and
network formation. By scratch assay, cell migration decreased in endothelial cells cultured in conditioned
media from ZNF217 deficient cells. Network formation assay, which characterizes early angiogenesis
phenotypes, showed enhanced endothelial cell network formation and cell proliferation in endothelial cells
exposed to conditioned media from ZNF217-expressing cells. Also, orthotopic tumors overexpressing Zfp217
had increased vascularization compared to vector, as analyzed by endomucin IHC analysis. Together, these
data suggest ZNF217 promotes angiogenesis via secretion of angiogenic cytokines and promoting angiogenic
phenotypes in endothelial cells. These findings highlight a novel role for ZNF217 as a promoter of
angiogenesis during breast cancer progression and in driving changes in the differentiation of the endothelial
cells within the tumor microenvironment.
* Corresponding Author
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PHARMACOLOGICAL INHIBITION OF FUT8 LEADS TO ALTERED PROTEIN-

PROTEIN INTERACTIONS AND TUMOR CELL DEATH

Anutr Sivakoses1,2, Chunlin Yang2, Melissa Abt2, Anand Mehta3, Emma Doud1,2, Elizabeth Yeh1,2

1 Indiana University Simon Comprehensive Cancer Center
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Glycosylation is a post-translational modification that results in changes to the structure and function of
proteins. Core-fucosylation is a specific type of glycosylation that leads to the addition of a fucose to the core
N-acetylglucosamine on proteins. In breast cancers, increased expression of core-fucosylated glycans
correlates with worse prognosis and survival. Inhibition of FUT8, the sole enzyme that catalyzes core-
fucosylation, via small molecule inhibitor showed promising efficacy in other cancers with increased core-
fucosylated glycans. However, pharmacological inhibition of FUT8 has not yet been assessed in breast cancer.

In this study, we characterized the effects of the FUT8 specific inhibitor, FDW028, on 4T1 breast cancer cells.
The effects of FDW028 on core-fucosylated glycan enrichment in 4T1 cells were also assessed via lectin
blotting using rAAL-N224Q, a lectin that selectively binds to core-fucosylated glycans. Treatment with
FDW028 resulted reductions in core-fucosylated glycans comparable to SGN-2FF, a different small molecule
inhibitor that ubiquitously represses all types of fucosylation. Additionally, we have acquired preliminary in
vivo pharmacology data. Additionally, treatment with FDW028 also resulted in reduced tumor cell viability by
up to 90% in vitro that was not observed with SGN-2FF treatment. These results demonstrate the potential of
FUT8 small molecule inhibitors in inhibiting breast cancer growth and reducing tumor burden in vitro and in
vivo.  
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ROLE OF TRIM31 IN THE PATHOGENESIS OF BARRETT’S ESOPHAGUS AND

ESOPHAGEAL ADENOCARCINOMA

Katherine Millett1, Sazzad Hassan2, Mallory Turner1, Oliver O'Reilly1, Elizabeth Heffernan1, Niranjan
Awasthi1, Urs Von Holzen2

1 University Of Notre Dame, South Bend, IN
2 Indiana University School Of Medicine-South Bend, South Bend, IN

Email: kmillett@nd.edu

Background: Esophageal adenocarcinoma (EAC) is one of the deadliest cancers in the United
States with increasing incidence. Gastroesophageal reflux disease leading to Barrett’s esophagus
(BE), a columnar metaplasia, is a common pre-occurrence in EAC patients, but the mechanism
remains obscure. To explore the mechanism, we compared gene expressions in BE and EAC cells
with normal esophagus (NE) cells and found high expression of tripartite motif-containing protein 31
(TRIM31) in BE and EAC compared to NE. E3 ubiquitin ligase TRIM 31 is a new member of the
TRIM family, and has been reported to have oncogenic potentials in some cancers. However, its role
in BE and EAC pathogenesis is yet to be understood.

Methods: RNA sequencing and transcriptomic profiling were performed on human NE, BE, and
EAC epithelial tissue samples. TRIM31 expression in NE cell line (Het-1A) and EAC cell lines
(OE19, Flo-1, OE33, SK-GT-2, and OACM5.1C) was identified by Western blot and RT-qPCR
analyses. The Het-1A cell line, after exposure to acidic pH and bile acids, was assessed for variable
TRIM31 expression. Cell morphology and viability analyses of NE and EAC cell lines after exposure
to acidic pH and bile acids, either alone or in combinations, were observed by microscopy and WST-
1 assay, respectively.

Results:  Transcriptomic analysis showed that BE and EAC are similar in their differential gene
expression, with upregulation of the TRIM31 compared to that in NE. Concordant with their
columnar phenotype, BE and EAC groups displayed a multitude of differentially expressed genes
relative to NE samples; however, less differentially expressed genes were found comparing BE and
EAC groups. Western blot demonstrated frequent overexpression of TRIM31 in EAC cell lines with
very low expression of TRIM31 in NE epithelial cell line. When NE epithelial cell line Het-1A was
exposed to acidic pH as well as bile acids in acidic pH, we saw a change in cell morphology that
may correlate with the dysplasia of these cells to more resilient forms, as seen in human BE and
EAC. Interestingly, bile acids in acidic pH increased TRIM31 expression in NE cell line Het-1A. Bile
acids had a greater effect on decreasing cell viability at high concentrations, and that effect was
enhanced when bile acids were added in acidic pH. WST-1 cell viability assay revealed that EAC
cells with high TRIM31 expression were more resistant to bile acids as well as bile acids in acidic
pH, inducing decreased cell viability compared to NE cell line Het-1A. The sustained cell viability of
EAC cell lines under these harsh conditions correlates with the upregulation of TRIM31.

Conclusions: We conclude that TRIM31 is an important oncogenic factor in BE and EAC
pathogenesis, and may be an innovative therapeutic target for BE and EAC.
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POSTER #6
THE IMPACT OF OXYGEN EXPOSURE ON CLINICAL BIOMARKERS – AN

UNDERRECOGNIZED SOURCE OF PRE-ANALYTIC VARIABILITY

Reggie Wang1, Adedeji K. Adebayo1, Stephanie Adama1, Steven Westphal1, Sean Doyle McCabe1,
Zhongping He1, Amber Roberts1, April Giron1, Noah Xique1, Troy Moeller1, Hongyu Gao1, Ryla Grace

House1, Kathy D. Miller1,3,4, Harikrishna Nakshatri1,3,5

1 Indiana University School Of Medicine
3 IU Melvin And Bren Simon Comprehensive Cancer Center

4 IU Health
5 Richard L Roudebush VA Medical Center, Indianapolis, IN 46202, USA

Email: rewang@iu.edu

When preclinical research fails to replicate human biology, scientific progress stalls, clinical trials
falter, and patients continue to suffer. While many factors contribute to these failures, lack of
attention to pre-analytic variability is a seminal issue. We recently reported that even short-term
exposure to ambient air is sufficient to trigger signaling changes in tumor and non-malignant
biospecimens. Those changes in turn alter their biology and responsiveness to targeted therapies.
Thus, characterization of tumors collected and processed under physioxia (3% O2) instead of current
practice of collection and processing under ambient air (21% O2) will help to identify clinically
relevant biomarkers that are affected by O2 tensions. This approach may help to reduce clinical trial
failure rates and increase clinical translation of preclinical studies. Towards this goal, we collected
human specimens (biopsies, ascites and pleural effusions from 94 donors) under physioxia, then
divided the same specimen into two groups; one group maintained under physioxia, the other group
exposed to ambient air. Both were for 45-60 minutes before fixing/processing. Samples were
subjected to various biomarker analysis using IHC/IF, Western blotting to measure proteins, and
nanopore sequencing for DNA methylation. We found the levels of pAKT, a clinically used
biomarker of targeted therapy, were constantly higher in clinical samples under physioxia compared
to ambient air. Similar effects of O2 tension on pERK and MDM4 levels occurred in cells isolated
from ascites or pleural effusion in a time-dependent manner. A significant decrease in pEGFR and
p53 levels were observed in cells under physioxia. Moreover, O2 tension-dependent differences
extended to key epigenetic regulators including TET2. TET2 levels were lower under physioxia
compared to ambient air. Consistently, nanopore sequencing revealed distinct differences in DNA
methylation patterns under physioxia and ambient air.   The observed differences in signaling
pathways extended to cultured cells from ascites fluids and pleural effusions. However, there is a
specificity in the effects of O2 tensions on biomarkers as we did not observe significant differences
in pPDGFRβ, ATE1 and many other biomarkers under two O2 conditions. These results imply that
the O2 tension affects specific biomarkers and epigenome. Collectively, O2 tension could result in
dynamic and extensive changes in cell membrane, cytoplasmic and nuclear biomarkers. Observable
changes of biomarkers could occur within an hour following exposure to ambient O2, and some
changes could last for prolonged period. Thus, our current study lays out a new physiologically
relevant biomarker validation/discovery platform, which may accelerate evaluation of
physiologically relevant signaling networks, new drug discovery, and enhance clinical translation of
preclinical observations. 
* Corresponding Author
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CONTEXT DEPENDENT FUNCTIONS OF ZNF217 IN BONE METASTASIS AND BONE

REMODELING

Samira Ezzati Mobaser1,2, Courtney Flatt1,2, Glen Niebur1,3, Ann Dharshika Shangaradas1,2, Junmin Wu1,
Jun Li1,4, Laurie Littlepage1,2
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Background. Bone is the predominant site of metastasis in patients with advanced breast cancer. Over 70%
of patients with advanced breast cancer die with bone metastasis and the disease is essentially incurable
with current treatments. Zinc-finger protein 217 (ZNF217 (human)/Zfp217 (mouse)) is a transcription factor
that we identified as a candidate oncogene, poor prognostic marker, and predictive marker of resistance to
breast cancer chemotherapies and endocrine therapies. Other studies found that ZNF217 induces the
secretion of factors that promote osteoclast differentiation and promotes migration of cancer cells towards
osteoblasts, ultimately driving osteolytic bone metastasis with MDA-MB-231 cells. However, how ZNF217
regulates bone remodeling and the interactions of breast cancer cells with cells in bone microenvironment is
unknown and has not been tested in immune competent mouse models.    Methods.  We generated bone
metastasis intracardiac (IC) and intratibial (IT) injection models by cancer cell injections into both syngeneic
FVB/N and immune compromised athymic Nude mice using osteolytic mouse PyMT mammary cancer cells
and osteolytic human MDA-MB-231 breast cancer cells, testing both cell lines ±ZNF217 cells. Tumor growth
and bone remodeling were analyzed biweekly by in vivo imaging system (IVIS) and  X-ray micro-computed
tomography  (MicroCT) imaging for bone remodeling, respectively.    Results.  Osteolytic PyMT cells injected
either IT or IC into Nude and FVB/N mice showed higher total flux and bioluminescence in the vector treated
tumors as compared to the Zfp217 overexpressing (OE) tumors. Thus, Zfp217 OE tumors grew slower than
the vector control cell tumors. In contrast, MDA-MB-231 cells injected IC into Nude mice developed
significant osteolytic lesions and showed remarkable tumor growth with ZNF217 OE cells compared with
control cells. In addition, tumor growth from MDA-MB-231 cells injected IT was not significantly different
between empty vector and ZNF217 OE cells. This suggests that the tumor response and bone remodeling
may be influenced by the experimental injection site or the cell types used.  Conclusion.  Our results show
that ZNF217 overexpression has different regulatory routes of bone metastasis and bone remodeling when
expressed in different breast cancer cell lines. Additionally, ZNF217 may significantly regulate bone
remodeling, which requires further investigations. 

* Corresponding Author
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INVESTIGATING THE MECHANISM OF PKR REGULATION BY PACT IN TNBC

Isabelle G. Juhler1, Addison A. Young1, Jackson R. Pierce1, Holly E. Bohlin1, Haley A. Harper3, David S.
Onishile1, Renee N. Chua1, Madison E. Liu1, Estelle N. Gardner1, Bennet D. Elzey3,4, Kyle A. Cottrell1,3

1 Department Of Biochemistry, Purdue University
3 Purdue Institute For Cancer Research, Purdue University

4 Department Of Comparative Pathobiology, Purdue University

Email: ijuhler@purdue.edu

Triple-negative breast cancer (TNBC) is a highly aggressive form of breast cancer that lacks broadly
applicable therapeutic targets. One way to potentially improve treatment efficacy in TNBC and other cancers
is through the activation of double-stranded (dsRNA) sensors and induction of viral mimicry. dsRNA sensors
can be activated by targeting suppressors of dsRNA sensing. One such suppressor is ADAR1. ADAR1 is
overexpressed in many cancers including TNBC, and it has been found that depletion of this protein leads to
upregulation of ISGs, activation of dsRNA sensors, and cell death. However, in some cell lines, termed
ADAR1-independent, depletion of ADAR1 does not cause activation of dsRNA sensing, and cells can survive.
ADAR1 dependency correlates with dependency on the dsRBP PACT. Combined depletion of these two
proteins leads to increased activation of dsRNA sensing and cell death in PACT and ADAR1-independent cell
lines. While PACT has previously been considered an activator of the dsRNA sensor PKR, our group has
identified a role for PACT as a regulator of PKR in TNBC. Additionally, it was found that PACT dimerization
and dsRNA binding capabilities are necessary for PACT to inhibit PKR activation. Currently we are working
to interrogate the composition of the PACT-PKR inhibitory complex. We will purify and characterize wildtype
PACT and PKR, as well as PACT mutants lacking dimerization and dsRNA binding capabilities. The
mechanistic importance of PACT dimerization and dsRNA binding will be evaluated using techniques
including EMSA, kinase activity assays, and mass photometry. Finally, we will produce a structure of the
PACT-PKR-dsRNA complex. This work will provide insight into the mechanisms involved in PKR regulation
by PACT, and it will also shed light on the therapeutic potential of PACT depletion in TNBC and other
cancers. 
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UNDERSTANDING THE ARAP3 FUNCTION IN METASTATIC BREAST CANCER

Yun Li1
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Breast cancer is the most common cancer in women, and its lethality largely results from metastatic
progression. Metastasis is a highly complex process that involves local invasion, intravasation,
survival in circulation, extravasation, and colonization at distant organs. Despite extensive research,
the molecular mechanisms that drive metastatic progression remain incompletely understood. To
investigate the mechanisms underlying breast cancer metastasis, we established an in vivo
metastatic progression model using murine mammary epithelial–derived tumor cells. Through
orthotopic injection followed by successive rounds of lung metastasis isolation, we derived highly
metastatic cells from their less aggressive parental counterparts. Using this progression model, we
identified Arap3 as a key factor enriched and highly active in metastatic cells. Elevated ARAP3
expression in breast cancer patients correlates with worse clinical outcomes. Importantly, genetic
depletion of Arap3 delayed metastatic dissemination in vivo, indicating that Arap3 plays a functional
role in promoting metastatic progression. However, further studies are needed to elucidate the
precise mechanisms. Together, these findings identify Arap3 as a critical regulator of breast cancer
metastasis.

* Corresponding Author
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INTERROGATING THE STRUCTURAL FEATURES OF AQUAPORIN-7 IN BREAST
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Joey Markitan1,2,3, Verodia Charlestin1,3, Laurie Littlepage1,2,3
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Breast cancer is one of the leading causes of cancer deaths in women. 90% of deaths in
breast cancer patients occur from therapeutic resistance of metastatic tumors. We identified
Aquaporin-7 (AQP7/Aqp7), an aquaglyceroporin, as a marker of survival and metastasis in
breast cancer patients. Aqp7 knockdown (KD) increases both primary and lung metastasis
tumor burden in vivo. Also, lipid metabolism is regulated by Aqp7 and becomes highly
dysregulated following Aqp7 KD. The mechanism of how this dysregulation contributes to
cancer progression is unknown.
To determine how the structural regions of AQP7 contribute to its function in proliferation
and lipid metabolism during breast cancer progression, we made point mutants in critical
residues that regulate the channel transport, tetramerization, proliferation, and subcellular
localization. Mutations in the highly conserved NPA motifs of AQP7 to NAA and NPS motifs
significantly decreased both water and glycerol permeability. Ongoing experiments are
testing the impact of the Aqp7 mutations on protein folding properties, oligomer formation,
breast cancer cell proliferation, and subcellular localization. Interestingly, some AQP7
mutants have decreased localization to the plasma membrane and localize instead to
intracellular organelles based on fractionation experiments. Immunofluorescence excludes
Aqp7 localization from the mitochondria and endoplasmic reticulum. In addition, AQP7 KD
causes high dysregulation to lipid levels including movement away from lipid energy
storage (TAG decrease) to membrane and signaling lipids (increases in PC,
sphingomyelins, and decreases in lactosylceramides). Understanding how AQP7 structural
perturbations affect AQP7 function, including cellular proliferation and lipid metabolism in
breast cancer will help elucidate how cells metastasize and promote resistance to
treatment.
* Corresponding Author
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INVESTIGATING EXTRACELLULAR VESICLES IN BREAST CANCER

Disha Mitra1, Alex Boomgarden1, Grace Richmond1, Carson Nickel1, Shireen Jayman1, Crislyn D’Souza-
Schorey1

1 University Of Notre Dame, Department Of Biological Sciences

Email: dmitra@nd.edu

The transition of ductal carcinoma in situ (DCIS) to invasive carcinoma (IDC) is a key step in breast cancer
progression. However, much remains to be understood about the cellular mechanisms  underlying this
transition. Inherent alterations within the tumor itself and its microenvironment facilitate  the transition from
DCIS to IDC. Our research aims to investigate the changes in the breast tumor microenvironment that lead to
the development of IDC. Extracellular vesicles (EVs) are membrane-bound particles released by breast cancer
cells that have emerged as powerful mediators of intercellular communication in the tumor microenvironment
(TME). EVs deposit paracrine information as well as  enable the horizontal transfer of proteins and nucleic
acids between cells in the TME. We show that the invasive capacity of MCFDCIS.com cells (a cell model of
DCIS), is modulated by a subset of DCIS-derived EVs. Profiling of this EV subtype revealed that proteins
known to be associated with organelle  interactions and undergo significant remodeling in tumor cells,
enabling adaptation to environmental stressors, are present as molecular cargoes. We are investigating the role
of these proteins in the biogenesis and recruitment of molecular cargos to EVs. Understanding the formation
and packaging of  EVs with specific molecular cargo, will allow us to harness these mechanisms for
therapeutic intervention.
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ALCOHOL-DRIVEN LOSS OF SPINK5 PROMOTES ESCAPE FROM BREAST CANCER
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1 Department Of Medicinal Chemistry And Molecular Pharmacology, Purdue University
2 Department Of Basic Medical Sciences, Purdue University
3 Purdue Institute For Cancer Research, Purdue University

Email: kulkar37@purdue.edu

Metastatic breast cancer is the leading cause of cancer mortality in women. During early disease
progression, breast cancer cells disseminate from the primary tumor and seed distant organs,
where they may persist undetected as dormant disseminated tumor cells (DTCs) for years before
reinitiating growth. The environmental and molecular factors that drive dormant disseminated
breast cancer cells to resume growth remain poorly understood. Environmental factors,
including alcohol consumption, can reshape the genetic landscape of these cells and
remodel the tumor microenvironment, promoting metastatic outgrowth. Alcohol is classified
as a carcinogen by the U.S. National Toxicology Program and is a known risk factor for
multiple cancers.

Using the D2.OR model of breast cancer dormancy, we generated an outgrowth proficient,
genetically distinct variant by treating mice with alcohol, henceforth called the Alcohol
D2.OR cells. This model enables us to identify genes important for breaking dormancy and
initiating growth at metastatic sites. Using bulk RNA-sequencing, we found that Serine
Peptidase Inhibitor Kazal type 5 (Spink5) was the most downregulated gene in Alcohol
D2.OR cells compared with dormant D2.ORs. In vivo, shRNA-mediated knockdown of
Spink5 in D2.OR cells rendered them outgrowth proficient, highlighting the importance of
Spink5 in the maintenance of dormancy. 

Mechanistically, shSpink5 cells promoted neutrophil extracellular trap (NET) formation
both in vitro and in vivo, similar to Alcohol D2.OR cells. NETs have been shown to remodel
the extracellular matrix in a pro-metastatic fashion. Together, these findings suggest that
alcohol promotes metastatic outgrowth by altering dormant cell gene expression and
enhancing interactions with the innate immune system.
* Corresponding Author
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THE TRANSCRIPTION FACTOR ZEB1 CONTROLS DIFFERENTIATION PROPERTIES

OF AFRICAN-ANCESTRY ENRICHED MULTIPOTENT STROMAL CELLS AND THE
BREAST MICROENVIRONMENT.

Madhura Shukla1, Maya Krishnan2, Jia Ji3, Hongyu Gao3, Yunlong Liu3, Cihat Erdogan3, Mark Kaplan2,
Harikrishna Nakshatri4

1 Indiana University Simon Comprehensive Cancer Center, Indiana University School Of Medicine,
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3 Department Of Medical And Molecular Genetics, IU School Of Medicine
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Disparity in breast cancer outcomes in women of African Ancestry (AA) as compared to European Ancestry
(EA) has been thought to derive from socioeconomic factors. However, emerging evidence demonstrating
genetic ancestry-dependent differences in normal and cancer genome, and immunosuppressed tumor
microenvironment suggests the involvement of biological factors. To investigate breast cancer outcome-
associated biologic factors, we previously analyzed breast tissues of healthy donors of distinct genetic
ancestry. We found that PROCR+/ ZEB1+/ PDGFRα+ stromal cells (hence, called PZP) are more abundant in
normal breast tissues of women of AA as compared to EA. PZP cells display the properties of multi-lineage
fibroadipogenic mesenchymal stromal cells that can differentiate into adipogenic and osteogenic lineages.

In this study, we examined the role of PZP cells in the context of breast cancer initiation and progression.
Analysis of single cell nucleus atlas data of normal and cancerous breast tissues demonstrated co-expression
of PROCR, ZEB1 and PDFRA genes in a fraction of fibroblasts, which also overlapped with a myofibroblastic
gene signature. Consistent with immunosuppressive role of myofibroblasts, secreted factors from PZP cells
reduced the fraction of Granzyme B and TNFa expressing CD8+ T cells in an in vitro T cell activation assay.
In our in vivo studies with an Estrogen Receptor positive TMCF7 breast cancer model, we found that injecting
PZP cells with TMCF7 cancer cells significantly increased the tumor volume, and the percentage of tumor-
infiltrating Arginase 1-positive M2-like immunosuppressive macrophages as compared to tumors generated
with TMCF7 cells alone in nude mice.

To target PZP cells, we focused our efforts on Zinc finger E-box-binding homeobox 1 (ZEB1), which is a
master transcription regulator of stemness, and epithelial-to-mesenchymal transition (EMT) expressed in PZP
cells. We generated ZEB1 gene knockout clones of PZP cells using CRISPR-Cas9 and performed RNA-
sequencing of ZEB1 knockout clones and parental cells. The expression of epithelial markers KRT 7, 8, 18
and adipogenic markers PPARG and PPARGC1B was upregulated upon ZEB1 knockout. Additionally, ZEB1-
deficiency increased the levels of inflammatory fibroblast markers CXCL1, IL6 and IL1B, while
downregulating the expression of myofibroblast markers encoding extracellular matrix proteins Tenascin-C
and matrix metallopeptidase 1. ZEB1 knockout also downregulated osteogenic differentiation and upregulated
adipogenic differentiation of PZP cells, as determined by differentiation assays. These results suggest the role
of ZEB1 in lineage specificity and cell fate conversion of PZP cells. Ongoing studies are investigating the
potential inhibitors to reverse immunosuppressive effects of PZP cells on CD8 T cells and extracellular-matrix
inhibitors to target PZP cells in the breast tumor microenvironment. Thus, we identified a novel role of ZEB1
in stromal PZP cells and successful targeting PZP cells will provide a stroma-based therapies against breast
cancer.
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Advanced Estrogen receptor-positive (ER+) breast cancers benefit from the inhibitors of cell-cycle
kinases CDK4 and CDK6. However, 20% of breast cancers show intrinsic resistance to these
inhibitors. Although the mechanisms of acquired resistance to CDK4/6 inhibitors have been studied
extensively, little is known about mechanisms of intrinsic resistance. We had recently reported a
gene called TONSL, a DNA repair and chromatin organization-associated gene located on
chromosome 8q24.3 amplicon, as an immortalizing oncogene and its overexpression in ER+ breast
cancer is associated with poor outcome. In preclinical models, TONSL-immortalized breast epithelial
cell lines generated ER+ adenocarcinomas upon transformation. Here we investigated whether
TONSL amplification confers intrinsic resistance to CDK4/6 inhibitors. Here we compare the survival
of TONSL amplified vs not amplified  ER+ breast cancer patients treated with CDK4/6 inhibitors.
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PIK3CA is the second most mutated and/or amplified gene in breast cancer after p53. The PIK3CA-specific
inhibitor Alpelisib is an FDA approved treatment for breast cancer. Toxicity and rapid development of
resistance limit its clinical utility. Mutations in PIK3CA are found in many normal organs including the breast
suggesting that additional genomic aberrations are needed for mutant PIK3CA to initiate breast cancer, and
those aberrations can be exploited for therapy. Consistent with this possibility, our previous studies have
demonstrated that immortalized breast epithelial cells derived from BRCA1/2 mutation carriers are susceptible
to transformation by the PIK3CA mutant, whereas transformation of immortalized breast epithelial cells from
healthy donors required combinations of mutant PIK3CA and SV40-T/t antigens. These results suggest that
transformation of breast epithelial cells by PIK3CA mutants requires additional genomic aberrations like those
induced by SV40-T/t antigens or BRCA1/2 mutations. To decipher genomic aberrations required for PIK3CA
mutant driven breast epithelial transformation, we used model system of immortalized breast luminal
epithelial cell lines from healthy donors. We show that mutations that activate MEK/ERK pathway such as
NF-1 mutation in parallel withPIK3CA mutations initiate ductal carcinoma- in situ (DCIS)-like breast tumors
with accompanying reduction in BRCA2 protein, whereas mutant PIK3CA plus SV40-T/t antigens generate
invasive ductal adenocarcinoma (IDC). DCIS and IDC cells differed significantly in the expression of
extracellular matrix components including reduced expression of LAMC2 and COL17A1 and upregulation of
drivers of aneuploidy in IDC cells. Consistent with the possibility of mutant PIK3CA and MEK/ERK pathway
collaboration in breast cancer initiation, Estrogen Receptor-positive/PIK3CA mutation-positive breast tumors
contained higher levels of activated ERK compared to Estrogen Receptor-positive/PIK3CA-wild type breast
cancers.

Significance: To our knowledge, this is the first study to generate DCIS like lesions from breast epithelial
cells from healthy women using combinations of breast cancer-enriched genomic aberrations and without the
use of viral proteins such as SV40-T/t antigens or HPV E6. In this process, we have developed an isogenic
DCIS and IDC model to study breast cancer progression. These results also suggest that mutant PIK3CA is a
weaker oncogene and the effective therapy for mutant PIK3CA driven breast cancers needs to include
inhibitors of PIK3CA as well as drugs that target genomic aberrations that cooperate with mutant PIK3CA.
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Bone is the most common site of metastasis for breast cancer patients, contributing to significant skeletal
pain, risk of injury, and poor prognosis and survival. Our previous study utilizing a novel ex vivo co-culture
system of breast cancer cells in mouse bones identified chemokine Cxcl5 as a candidate regulator that is
necessary and sufficient for metastatic colonization of cancer cells in bone. This indicates that inhibition of
the Cxcl5/Cxcr2 signaling axis is a candidate therapeutic option for the treatment of breast cancer bone
metastasis.

 

To evaluate Cxcr2 activation in the metastatic niche as a therapeutic vulnerability in ER+ breast cancer
metastasis to bone, we aim to characterize the immune cell landscape in both Cxcr2 WT and KO mouse
models. Cxcr2 KO is sufficient in preventing the establishment of a metastatic niche with increased myeloid
derived suppressor cells (MDSC), Tregs, and macrophages to create an immunosuppressive tumor
microenvironment ultimately increasing breast cancer metastasis to bone and Cxcl5 induced cancer cell
proliferation. Using multi-color flow cytometry panels, I have identified the impact of Cxcr2 and Cxcl5 on the
immune cell populations from cells derived from both bone marrow and spleen of Cxcr2/Cxcl5 WT and KO
mice ± IT injections of ER+ breast cancer cells. In current ex vivo co-culture studies, I am evaluating the
functional roles of the identified cell populations.

 

Blocking Cxcr2 in primary tumors may mitigate metastasis through limiting recruitment of MDSCs, ultimately
overcoming the immunosuppressive tumor microenvironment and increasing efficacy of treatment
Importantly, breast cancer patients with metastasis to bone currently have few treatment options. This work
has significant translational potential to both prevent metastasis and increase treatment efficacy by targeting
MDSC recruitment in the tumor microenvironment through the Cxcr2/Cxcl5 signaling axis.
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Alzheimer’s disease (AD) is the leading cause of dementia worldwide, accounting for approximately
60–70% of cases. AD is most common in people age 65 and older, with women accounting for two-
thirds of people living with Alzheimer’s disease. Breast cancer (BC) is the second most prevalent
cancer globally, yet it  remains  understudied in older populations. A growing number of research
has  reported  an inverse relationship between Alzheimer’s disease and cancer.  Furthermore,
clinical  studies  have  also  revealed an inverse association between AD and BC.  These findings
raise the possibility that biological mechanisms active during early AD progression may exert anti-
tumorigenic effects. However, this relationship has not been investigated in preclinical models.  In
this study, syngeneic EO771  breast cancer cells were orthotopically implanted into
the  #4  mammary  gland  of female 5xFAD transgenic mice and age-matched C57BL/6 wild-type
controls at 2 and 4 months of age.  Tumor volume was measured for  28
days following injection, and tumor and brain tissues were subsequently collected for analysis. At 2
months, 5xFAD mice exhibited reduced tumor growth compared to wild-type controls. By 4 months
of age—corresponding with increased AD pathology—tumor growth rates were similar between the
two groups. These initial findings suggest a stage-dependent alteration in breast cancer tumorigenesis
during AD progression. Ongoing studies will further evaluate  common  pathological markers,
including amyloid-β, tau, microglia, and CD206  aggregation.  Uncovering the
underlying  mechanisms behind  this temporal shift may  produce  novel insights into disease
interactions and inform therapeutic developments for aging BC populations. 
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Triple-negative breast cancer (TNBC) is the most aggressive breast cancer subtype and
lacks effective selective therapies that target cell surface proteins, highlighting the need for
biomarkers of disease progression. To address this need, the Kimble-Hill lab has
endeavored to find suitable cell surface lipid biomarkers. Recent work suggests the
concentration of phosphatidylinositol lipid PI(4,5)P₂ increases under metabolic stress
making it a suitable biomarker for aggressive TNBC, but it remained unclear whether this
reflects spatial reorganization from junctions to the apical membrane during cancer
progression. We hypothesized that PI(4,5)P₂ would lose spatial coordination with adhesion
proteins in TNBC compared to non-cancerous cells. To test this, cells were immunolabeled
for junctional proteins and PI(4,5)P₂, imaged using fluorescence microscopy, and analyzed
using colocalization coefficients to evaluate cell-cell junction organization. Pearson
correlation analysis showed that tight junction protein occludin colocalization with PI(4,5)P₂
remained strong across all cell lines, indicating retention of PI(4,5)P₂ at cell-cell junctions.
However, more work is needed to understand potential functional changes at adherens
junctions. These results narrow a key gap of knowledge in the role of these
phosphatidylinositols in TNBC progression, further demonstrating the need for more spatial
analysis in determining suitable lipid biomarkers. 
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In 2025, triple-negative breast cancer (TNBC) accounted for 10-15% of all breast cancer diagnoses.  TNBC is
the most aggressive and least treatable subtype of breast cancer, lacking hormone and growth receptors that
enable early detection and targeted therapy, therefore frequently leading to metastasis to the brain and lungs. A
known risk for TNBC is Type 2 Diabetes Mellitus (T2DM), and ~20–30% of individuals with T2DM develop
TNBC. This intersection between metabolic disease and cancer progression raises important questions about
how hyperglycemia, a defining feature of T2DM, contributes to the aggressiveness of TNBC. Prior research
suggests that high-glucose environments support rapid tumor growth and metastasis by enhancing glycolytic
activity through the Warburg effect, which describes how cancer cells rely on glycolysis rather than oxidative
phosphorylation to fuel metabolism. Therefore, having a hyperglycemic environment should allow tumor cells
to conduct glycolysis more effectively. There is currently a gap in knowledge on the direct relation between
the Warburg effect and its relation to cancer phenotypes. This study aims to fill this gap and understand the
direct impact of elevated glucose on TNBC cell behavior through scratch-wound assays of non-TNBC
(HEK293T), primary TNBC (HCC 1806, HCC 38, HS578T), and metastatic TNBC (MDA-MB-231, MDA-
MB-468) cell lines in normoglycemic (1g/L) and hyperglycemic (4.5g/L) environments. We hypothesized that
TNBC cells cultured in uncontrolled T2DM conditions would exhibit faster migration, as measured by the rate
of wound closure, compared to those in normal glycemic environments. Additionally, it was expected that
metastatic TNBC cell lines would exhibit greater migration than primary cell lines, which would in turn be
greater than non-TNBC cell migration, as measured by scratch wound closure. The results showed that only
non-TNBC and primary TNBC cell lines cultured in 4.5 g/L glucose showed faster wound closure rates
compared to 1 g/L conditions. Metastatic cell lines as a whole did not show a significant difference in wound
closure. Furthermore, when grouped by tumor site, primary TNBC cells showed a significant increase in
migration compared to non-TNBC cells. No significant trend was found between metastatic and primary cell
lines. Rather, when grouping cells by morphology rather than by tumor site, it was found that mesenchymal-
like cells (HCC1806, Hs578T, MDA-MB-231) exhibited significantly greater wound closure than epithelial-
like cells (HCC38, MDA-MB-468). These results suggest that cell morphology, rather than tumor site, may
play a larger role in regulating aggressiveness of TNBC in hyperglycemic environments. The findings from
this study contribute to our understanding of how T2DM increases the risk of aggressive TNBC and a
potential mechanism of aggressiveness to be targeted in further research.
* Corresponding Author

Cell and molecular biology of breast cancer          Undergraduate, Pre-Medical Student



POSTER #20
ANCESTRY-ENRICHED ACKR1 GERMLINE VARIANT AND ITS FUNCTIONAL

IMPACT ON NORMAL AND BREAST CANCER BIOLOGY

Stephanie Adama1,2, Adedeji Adebayo3,4, Sedat Kacar2,5, Poornima Bhat-Nakshatri2,6, Jiang Guanglong2,5,
Cihat Erdogan2,5, Bryan P. Schneider2,7, Kathy D. Miller2,7, Harikrishna Nakshatri2,6

1 Translational Cancer Biology
2 Indiana University School Of Medicine

3 Emory University
4 Winship Cancer Institute

5 Center For Computational Biology And Bioinformatics
6 Surgery

7 Division Of Hematology/Oncology

Email: sadama@iu.edu

Atypical chemokine receptor 1 (ACKR1) gene, harbors single nucleotide polymorphisms in its
regulatory and coding regions. The regulatory region variant rs2814778 is enriched in African and
Arab populations and it confers protection against malarial infection. However, it is responsible for
the Duffy-Null (CC) /heterozygous (C/T) phenotype, characterized by a significant reduction
in ACKR1 expression in epithelial and non-epithelial cells. ACKR1 functions as a decoy receptor for
several chemokines including the breast cancer metastasis-associated CXCL12, to regulate
immune/ inflammatory pathways. There is a growing interest to include Duffy genotyping in clinical
trial design to account for normal biological differences underlying aggressive breast cancer
outcomes in black women. We seek to investigate the potential influence of  ACKR1  variant on
breast cancer outcomes, with a long-term goal of identifying therapeutic vulnerabilities. We
established a model system by generating immortalized breast epithelial cell lines with
functional TT (wild type that express ACKR1 -African and European ancestry), heterozygous (C/T)
and homozygous (CC), using breast tissues from the institutional resource of Komen Normal Tissue
bank. Cell lines with TT expressed higher  ACKR1  mRNA levels relative to  C/T  or  CC  in the
regulatory region. We hypothesized that reduced  ACKR1  expression alters chemokine signaling
which may influence intrinsic and extrinsic signaling to activate downstream oncogenic pathways. To
test this, we investigated WNT/GSK-3β signaling and observed that  ACKR1  variant influences
differential phosphorylation of β-catenin, facilitating nuclear translocation. We sought to explore
further the effect of cytokines including inflammatory IL-6 secreted as a result of ACKR1 variant on
downstream oncogenic pathways. We observed increased phosphorylation of STAT3, a surrogate of
IL-6 activity in breast epithelial cells of ACKR1 CC and C/T cells compared to TT. Our analysis of
the UALCAN database further revealed that reduced ACKR1 expression in breast cancer correlates
with progression to brain metastases. Consistent with this, our results demonstrate enrichment of
CD271-high populations; indicative of cancer stem-like properties in  ACKR1  CC  and  C/T  cells.
These findings suggest that reduced ACKR1 expression may promote acquisition of stem-like and
metastatic properties. In vivo studies are underway to evaluate the effect of  ACKR1  status on
distinct tumor characteristics including cancer stem cell properties, increased metastatic potential
and response to targeted and conventional chemotherapy. A positive outcome from this study will
have a transformative impact, establishing  ACKR1  germline variants as determinants of breast
cancer biology and highlight the need to integrate ancestry-informed genotypes into clinical trial
design and therapeutic decision making.
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Triple-negative breast cancer (TNBC) has a higher rate of metastasis; a poor prognosis and survival

compared with other breast cancer types. Poly-ADP ribose polymerase inhibitors (PARPis) are used

to treat TNBC patients that harbor germline BRCA1/2 mutations, inducing synthetic lethality, but

responses are not durable. We previously reported that PARPis in combination with DNA

methyltransferase inhibitors (DNMTis) exert synergistic cytotoxicity in TNBC, independent of BRCA

mutations, but the effects of these drugs on metastasis and stemness, which are associated with

poor survival outcomes, are not known. Aberrant Wnt/β-catenin signaling in TNBC is known to drive

cancer stemness, metastasis, and resistance to apoptosis and chemotherapy. Genome-wide

transcriptomic analysis in TNBC cell line MDA MB 231 demonstrated that combining DNMTis

azacytidine (AZA) and PARPis talazoparib (TAL) down-regulated cancer stemness and metastases

pathways, and key leading-edge genes including those involved in Wnt/β-catenin signaling and

tenasin-C (TNC), a multimodular glycoprotein that promotes the migration of cancer cells, were

decreased. The effects of this drug combination on cell migration were functionally validated using

scratch and transwell migration and invasion assays in multiple TNBC cell lines, including MDA

MB231 and SUM159, and patient-derived organoids (N=3). Xenograft studies of MDA MB 231 by

tail vein and SC injection showed decreased metastasis to the lung with this drug combination. 

Notably, stem cell assays, including spheroid assays and stem cell markers, SOX2, ALDH1a1 and

CD44, were also decreased with AZA and TAL treatment. Notably, we show for the first time in

TNBC that Beta-catenin/TCF12 transcriptionally regulates TNC by binding to its promoter region and

that inhibition or KD of WNT/Beta catenin or TNC expression decreases the cell migration,

metastasis and stemness, mimicking the effects of the drug combination in TNBC cells. Taken



together, our results show for the first time that PARPi and DNMTi combination therapy targets

WNT/Beta-catenin signaling and TNC regulation in driving aggressive disease, metastasis,

stemness and poor survival in TNBC.
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Immune cell–derived small extracellular vesicles (sEVs) are emerging as attractive cell-free nanotherapeutics
because they preserve key immunological functions of their parent cells while enabling efficient transport of
bioactive cargo. For this presentation, we highlight our strategy to harness the innate tumor-homing and
immunomodulatory properties of immune sEVs—while integrating engineered payload delivery—to drive
synergistic chemo-immunotherapy within the tumor microenvironment (TME).  M1 macrophage–derived
sEVs show extended systemic persistence and robust tumor accumulation, and they carry endogenous
antiproliferative microRNAs that attenuate tumor metabolism and invasive behavior. When further loaded
with doxorubicin, these M1-sEVs increase intratumoral drug efficacy and produce pronounced tumor growth
suppression in vivo. In parallel, dendritic cell–derived sEVs maintain antigen-presentation capacity to prime
and expand T cell responses, and membrane functionalization enables selective delivery of immune
checkpoint–blocking payloads to sustain effector function and strengthen antitumor immunity. These immune
sEV platforms establish a scalable, modular approach that couples intrinsic immunoregulation with targeted
therapeutic delivery, offering a potent path toward combinatorial cancer treatment.
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Title: 
To Know or To Not Know?: Return of Results (ROR) Preferences in Genomic Testing within the
Susan G. Komen Tissue Bank Population

Background:
The Susan G. Komen Tissue Bank (KTB) is a biobank of healthy breast tissue and blood samples
donated to advance breast cancer research. As genomic sequencing becomes increasingly integrated
into biomedical research, incidental or secondary findings may reveal clinically actionable genetic
variations. Ethical return of results (ROR) requires careful consideration of donor preferences and
informed consent protocols.

Objective:
To identify sociodemographic and clinical subpopulations within the KTB cohort that are more or
less likely to desire return of genomic results.

Methods:
This study included 1,876 KTB donors who completed IRB-approved consent forms between
January and December 2025. ROR preference (“Yes” or “No”) was documented either at the time of
tissue donation consent or during medical follow-up. Sociodemographic variables collected included
age, race, education, donor history, and mammogram history. Bivariate analyses and multivariable
logistic regression models were used to evaluate associations between participant characteristics and
ROR preference.

Results:
Overall, 92.1% (n=1,728) of donors indicated they would like to receive genetic results, while 7.9%
(n=148) declined ROR. Decreased desire for ROR was observed among women aged 50–59
(adjusted OR 0.51, 95% CI 0.31–0.85) and ≥70 years (adjusted OR 0.33, 95% CI 0.13–0.81),
compared to women ≤39 years. Higher education was significantly associated with increased desire
for ROR, including those with a bachelor’s degree (adjusted OR 1.98, 95% CI 1.19–3.31) and
advanced degrees (adjusted OR 2.85, 95% CI 1.63–5.00). Participants who indicated ROR
preference at initial consent were also significantly more likely to opt for results compared to follow-
up respondents (adjusted OR 3.51, 95% CI 1.50–8.40).



Conclusions:
Although most KTB donors prefer return of genomic results, meaningful variation exists across age
and educational subgroups. These findings highlight the importance of continued education
regarding genomic testing and the need for structured, ethically grounded ROR processes that
prioritize clinically actionable findings while respecting donor autonomy. As genomic research
expands, systematic and preference-aligned communication strategies will be critical to maintaining
donor trust and promoting informed decision-making.
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Background: Women with a ≥20% lifetime risk of breast cancer are considered high-risk and benefit most
from prevention strategies. While biomedical approaches like tamoxifen are common, behavioral
interventions such as exercise remain underutilized, and many high-risk women do not meet physical activity
(PA) guidelines despite evidence that PA reduces breast cancer risk by 10-25%. The EXTENSION program
(EXercise habiT for brEast caNcer riSk reductION) was developed to promote exercise habits in high-risk
women using the Individual and Family Self-Management Theory. This study assessed the feasibility and early
efficacy of EXTENSION and explored biological correlates in serum and breast tissue.

Methods: This single-arm, prospective study enrolled women ages 18-69 with increased breast cancer risk
who did not meet PA guidelines. Participants completed a 16-week online intervention delivered through the
Canvas platform. The program included three 30-minute high-intensity interval training (HIIT) videos weekly
and educational materials targeting self-regulation, self-efficacy, and habit formation. Feasibility was assessed
via engagement with the online platform and study visit completion. Pre- and post-intervention assessments
included: 1) behavioral questionnaires measuring self-regulation, habit formation, environmental cues, and
social support; 2) subjective and objective PA using the Godin Leisure Time Exercise Questionnaire (GLTEQ)
and wearable activity monitors; 3) body weight and composition via InBody 970 bioanalyzer; 4) serologic
markers of inflammation; and 5) breast tissue biopsies collected through the IU Komen Tissue Bank. Pre- and
post-intervention changes were compared using paired t-tests and Cohen’s D to measure effect size.

Results: 35 participants were enrolled and 31 completed all pre- and post-intervention data collection.
Completion rate for health behavior educational materials was 91.3% and 78.1% for the exercise videos. All
theorized behavioral determinants increased post-intervention including intention (+0.14 (SE 0.04, d=0.28)),
habit (+0.55, SE 0.07, d=0.56)), and self-efficacy (+0.55 (SE 0.03), d=1.17). Paired t-tests revealed a significant
reduction in total weight from pre- (M=187.41 lbs, SD=36.3) to post-intervention (M=183.59 lbs, SD=37.55)
(p=0.03, Cohen’s d=0.35). Similarly, there was a significant reduction in percent body fat from pre
(M=41.71%, SD=7.8) to post-intervention (M=40.55%, SD=7.95) (p=0.0013, Cohen’s d=0.59). The proportion
of moderately and highly active individuals determined by GLTEQ scores increased from 41.9% (n=13) to
90.3% (n=28). Early serologic analyses show a significant reduction in post- intervention HCRP, a marker of
systemic inflammation and breast cancer risk (p=0.015, Cohen’s d=-0.46). Complete analysis of serologic and
tissue changes is ongoing and will be reported separately.

Conclusions: The EXTENSION program is a scalable, online- delivered exercise program that demonstrates
early feasibility and efficacy in motivating women at increased risk of breast cancer to increase PA. This led to
significant reductions in weight, body fat, and HCRP that are associated with reduced risk. This work will be
used to design larger implementation studies for at-risk women.
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While breast cancer mortality rates have decreased in developed countries, low- and middle-
income countries are experiencing risingbreast cancer deaths. In the clinic in Rosa La Piedra, a 
mountain village located in the Dominican Republic near the border of Haiti, women with breast 
cancer often present with very advanced disease, a trend attributed to significant socioeconomic and 
educational challenges. Delays in seeking medical care have been linked to limited resources, 
cultural beliefs, geographical constraints, low levels of health literacy, and stigma. 

A pilot study was initiated to assess existing knowledge, health perceptions, and obstacles 
related to breast cancer awareness among adults in Rosa La Piedra. The study employs a cross-
sectional survey administered verbally in Spanish and Creole to overcome literacy and language 
barriers. Survey questions  focus on awareness of breast cancer risk factors, recognition of early 
signs, understanding of disease etiology, and perceived obstacles to seeking timely care. Volunteer 
medical teams administered the survey during three brief trips to Rosa La Piedra in May and 
November of 2024, and in May 2025. A total of 75 surveys were completed. The findings of these 
surveys support the initial assessment that there are critical knowledge gaps and misconceptions 
about breast cancer. For instance, of the 41 participants who were asked, “what do you think causes 
breast cancer?” 22  participants did not know,13  participants believed that an injury to the breast 
caused the cancer, and the remaining six attributed it to medication, abnormal menstruation, diet, or 
breast feeding. 

The results of this study have provided valuable information on the local beliefs and 
challenges of Rosa La Piedra that can delay medical care. These insights and additional results 
collected as the survey continues to be administered will be used to develop targeted educational 
interventions and support strategies, such as establishing a medical fund to facilitate access to 
diagnostic and treatment services. Increasing breast cancer awareness in underserved communities 
worldwide, such as Rosa La Piedra, is essential to promoting early detection and preventing the 
rising rates of mortality of breast cancer. 
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HSL119 is a small molecule HUNK inhibitor and has meaningful efficacy towards HER2+ breast cancer in
mouse mammary tumor models. The pharmacological properties of HSL119 in terms of absorption,
distribution, metabolism, excretion, and toxicity have not been characterized. Furthermore, the global effects
of HSL119 on the total proteome and phospho-proteome have not been characterized. In this study, we seek to
understand the pharmacological characteristics of HSL119 and how these traits affect tumor signaling through
the analysis of the total and phospho-proteome. In vivo pharmacology analysis such as the determination of
drug half-life and ability of drug to cross the blood-brain-barrier was conducted using rodent models.
Additionally, mice with 4T1 mammary tumors treated with either placebo or HSL119 were collected and
analyzed to examine the effects of HUNK inhibition on the global and phospho-proteome. Proteomic analysis
suggests that inhibition of HUNK leads to a decrease in the total production and phosphorylation of the
transcription factor Fosl1, which is a critical protein involved in bladder, breast, and esophageal cancers.
These findings uncover a potentially novel role for HUNK in regulating Fosl1. Future studies will investigate
the molecular mechanism by which HUNK regulates Fosl1.
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Adenosine deaminase acting on RNA 1 (ADAR1) edits double-stranded RNA (dsRNA) substrates by the
deamination of adenosine to inosine in a process known as A-to-I editing. Modulation of ADAR1 expression
and editing activity has previously been described to play a role in cancer development and progression, with
upregulation of ADAR1 being observed in a range of cancers. Further, depletion of ADAR1 leads to increased
sensing of endogenous dsRNAs by dsRNA sensors in cell lines that require ADAR1 for survival, which are
termed ADAR1-dependent. The activation of these sensors induces downstream production of type I
interferons as well as translational inhibition and apoptosis. Therefore, ADAR1 is a promising oncologic
therapeutic target. Recently, the small molecule ZYS-1 has been developed and presented as a direct inhibitor
of ADAR1. We performed a series of in vitro and cellular experiments to validate the efficacy and specificity
of ZYS-1 as an ADAR1 inhibitor. Evaluating the effect of ZYS-1 on cell viability revealed it to be equally
cytotoxic to both ADAR1-dependent and ADAR1-independent cell lines, as well as wildtype and ADAR1
knockout cells. Moreover, ZYS-1 treatment had little effect on activation of PKR or induction of IFN
stimulated genes. Importantly, treatment with ZYS-1 did not reduce cellular A-to-I editing for several known
ADAR1 editing sites, and did not inhibit in vitro A-to-I editing by recombinant ADAR1. Together, these data
indicate that ZYS-1 is not a selective inhibitor of ADAR1.
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