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A. Personal Statement

Broadly, my research focuses on understanding the role of genetics, the environment, lifestyle factors, and
their interplay on breast cancer etiology and prognosis. Currently, | am an Assistant Professor at the Cancer
Institute of New Jersey (CINJ). In addition to my doctoral training in epidemiology, | have postdoctoral training
in molecular epidemiology and precision medicine, as well as a foundation in microbiology and cell science
from my undergraduate training. The ultimate aim of my research is to translate epidemiologic findings into
clinical care through more accurate risk assessment and to optimize risk-reducing strategies for outcomes after
a breast cancer diagnosis. My research is currently addressing ways to improve risk assessment after a breast
cancer diagnosis through integration of genomic data and other relevant factors and is funded by a National
Cancer Institute (NCI) K22 award to support this effort (CA251493-01A1). Specifically, | will investigate
whether a polygenic risk score improves risk prediction of survival over and beyond standard clinical markers
and tumor characteristics, utilizing a large international family-based cohort of over 6,000 high-risk women with
breast cancer (PI: Terry) and the Women'’s Circle of Health Follow-Up Study (WCHFS), an ongoing population-
based longitudinal study of over 1900 Black breast cancer survivors in New Jersey, based at Rutgers CINJ (PI:
Bandera). More recently, the New Jersey Breast Cancer Survivors Study (NJBCSS) was initiated with the
primary aim of demonstrating that we can recruit Black and Hispanic breast cancer survivors in New Jersey
during the COVID-19 pandemic, with bridge funding from the New Jersey Commission on Cancer Research
(PI: Bandera). | was awarded an internal Rutgers pilot award to leverage NJBCSS, which uses the same
methodology and protocols as WCHFS, to add a microbiome component and examine the feasibility of
collecting fecal/stool samples in Black and Hispanic breast cancer survivors in NJ. Given the plasticity of the
gut microbiome and the fact that the environments that drive the composition of the gut microbiome may be
modifiable through both therapeutic interventions and lifestyle modifications, the microbiome may have
important clinical implications in terms of precision medicine. More recently, | will extend this microbiome
research to an important and understudied population, South Asian breast cancer survivors, through funding
from the New Jersey Health foundation. Overall, my academic training and research experience as a cancer
epidemiologist to date provides a strong foundation for uniquely addressing ways to improve risk assessment
after BC diagnosis through integration of genomic data and other relevant factors as well as plan future
prevention programs that require empirical evidence from large studies of gene-environment interactions.
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B. Positions, Scientific Appointments and Honors

Positions and Scientific Appointments

2022 — present Assistant Professor of Medicine, Rutgers Cancer Institute of New Jersey (CINJ), Robert Wood

Johnson Medical School, New Brunswick, NJ

2020 — present Associate Member, Cancer Prevention and Control (CPC) Research Program, Rutgers CINJ

2020 — present Member, Center for Cancer Health Equity, Rutgers CINJ

2021 — present Member, Center of Excellence in Cancer Survivorship, Rutgers CINJ, New Brunswick, NJ

2020 — 2022 Instructor of Medicine, Rutgers Cancer Institute of New Jersey, Robert Wood Johnson
Medical School, New Brunswick, NJ

2018 — 2020 TL1 Postdoctoral Research Fellow, Irving Institute for Clinical and Translational Research
(CTSA), Columbia University Irving Medical Center, Mailman School of Public Health,
Department of Epidemiology, New York, NY

2015 -2018 R25/T32 Post-Doctoral Research Scientist in Molecular and Cancer Epidemiology,
Department of Epidemiology, Columbia University Mailman School of Public Health, New
York, NY

2010 — 2011 Graduate Teaching Assistant, University at Albany, Department of Epidemiology and
Biostatistics

2009 — 2009 Graduate Research Assistant, New York State Department of Health, Bureau of
Environmental and Occupational Epidemiology, Center for Environmental Health, Albany, NY

2007 — 2008 Graduate Research Assistant, University of Florida, Gainesville, FL

2007 — 2008 Research Intern, Southeastern National Tuberculosis Center, Gainesville, FL

Honors

2002 — 2005 Florida Bright Futures Scholarship, Florida Department of Education

2018 New Investigators Workshop Awardee, American Society for Preventative Oncology (ASPO)

2018 Award for Top-ranked Poster, Breast Cancer and the Environment Research Program

(BCERP)
2017 Scholar in Training Travel Award to San Antonio Breast Cancer Symposium (SABCS),
American Association for Cancer Research (AACR)
2013 David Axelrod Excellence in Research Award, University at Albany, SUNY
2013 Louise C. and Earl M. Applegate Award, Initiatives for Women, University at Albany, SUNY

C. Contribution to Science

1. Incorporating underlying susceptibility measures into cancer etiologic studies of modifiable factors

Both genetic and lifestyle factors are implicated in breast cancer (BC) etiology. While the discovery of high-
penetrant genes such as BRCA1 and BRCA2 have had important implications on BC screening and
treatment, they only explain a small portion of the familial risk for BC. This “missing heritability” in BC has



spurred extensive research examining the genetic predisposition to BC. We analyzed a database of more
than 50,000 women who had undergone multi-gene hereditary cancer testing between 2013 and 2015 to
examine the role of four Lynch syndrome genes MLH1, MSH2, MSH6, and PMS2 in BC risk. We found that
women with a mutation in two specific Lynch syndrome genes, MSH6 and PMS2, had a two-fold higher risk
of BC compared to women in the general population. This new study suggests MSH6 and PMS2 should be
considered in future gene panels screening women with a family history of BC. This study also highlights
the value of integrating epidemiologic methods and databases, like Surveillance Epidemiology and End
Results (SEER) with clinical genetic databases. | also have used the prospective family study cohort (ProF-
SC) to evaluate how risk associated with benign breast disease (BBD) is modified by underlying familial
risk so as to guide clinical management and risk assessment of women with BBD. While relative risk of BC
by BBD status did not differ by underlying familial risk profile, | still found absolute risk differences, with the
largest absolute risk occurring in those at the highest end of the risk spectrum. In other words, the
predicted cumulative BC risk to age 80 years is 14.8% for women with BBD at average population risk
(12% lifetime risk) and increases to 37.2% for women with both BBD and high familial risk (30% lifetime
risk). This study underscores the importance of also incorporating absolute risk estimates when examining
two well-established risk factors and communicating risk with women across the familial risk spectrum. An
abstract of these study findings was awarded an AACR Scholar in Training Award travel award and was
recently presented at the San Antonio Breast Cancer Symposium (SABCS), and the final manuscript was
published in the International Journal of Cancer.
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Germline genetic variation

My research since my doctoral work and now through my currently funded NCI K22 project has examined
germline genetic variation for breast cancer risk and prognosis. My early work used genome wide
association studies (GWAS) to examine the association of post-menopausal BC and genetic variation
(individual single nucleotide polymorphisms (SNPs), haplotypes, diplotypes, and diplotype-diplotype
interactions, and SNP-sets) within chosen candidate DNA repair genes, identifying associations with breast
cancer, particularly within the ERCC6 gene. During my postdoctoral fellowship at Columbia, | collaborated
with the Electronic Medical Records and Genomics (eMERGE) project investigators in Columbia’s
Department of Bioinformatics where | co-lead a project examining the performance of validated European-
based polygenic risk scores (PRS) for BC risk in individuals across different ancestries and in different
settings. In this multicenter cohort study linking electronic medical records to genotyping data that including
39,591 women, PRSs were significantly associated with breast cancer risk in women of all ancestries,
although the effect sizes were smaller in women with African ancestry. Our results highlighted the need to
improve representation of diverse population groups, particularly African Ancestry women, in genomic
research cohorts. Our study was one of the first to evaluate the performance of breast cancer PRSs using
clinical data extracted from the electronic medical records.
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3. Environmental carcinogenesis

It is well established that risk for cancer and cancer prognosis can be altered by different modifiable
lifestyle factors, even in carriers of high-penetrant mutations. Therefore, understanding how environmental
factors modify risks will allow us to provide more individualized risk estimates, improve risk stratification,
and more effectively tailor primary prevention interventions and treatment. Additionally, the benefit in terms
of absolute risk reduction that could be achieved by changing modifiable risk factors is expected to be
larger for those who are at the highest end of the risk spectrum from non-modifiable factors, including
family history and inherited genetic susceptibility. This is illustrated in a study conducted in a large
prospective family based study (ProF-SC) of over 16,000 women that found that women at higher familial
risk of breast cancer (BC) have a much larger difference in absolute risk depending on their body mass
index than women at lower familial risk. Additionally in ProF-SC, | lead a study that examined whether the
association of alcohol consumption, cigarette smoking and BC risk is modified by underlying absolute risk
of BC. | found moderate alcohol intake to be associated with increased BC risk, particularly for those with
estrogen receptor-positive tumors, but only for women at lower predicted absolute risk. On the other hand,
for women at high predicted absolute risk who also consumed alcohol, being a current smoker was
associated with increased BC risk. These findings can have implications in terms of absolute risk reduction,
as alcohol and smoking are modifiable risk factors and present risk reduction opportunities for women
across the spectrum of familial risk.
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4. Community translation and impact

While the past several decades were filled with remarkable scientific discoveries and development of
powerful new technologies including genomic medicine, the translation of these findings into effective
clinical and public health interventions to treat and prevent disease has been a major challenge. It is
estimated that cancer outcomes can be improved by 30% with full application of what is currently known.
One method for translation is knowledge translation and dissemination of research findings to the



appropriate audiences using the appropriate mediums. My doctoral work used a community-based
educational intervention to move results of epidemiological and genomic studies into practice. | worked
with local community partners to synthesize the existing breast cancer etiology and risk factor literature,
identify key messages for primary and secondary prevention of breast cancer, and tailor those messages
for two target populations: college students and community-based participants. | developed assessment
questionnaires and took the lead on dissemination of the education, assessment, and analysis of over 500
questionnaires. We found low baseline breast cancer knowledge in both groups, particularly about basic
cancer biology and risk factors, and an improvement in knowledge post-education. | continued research in
knowledge translation while a post-doctoral fellow at Columbia through the Columbia Center for Children’s
Environmental Health (CCCEH), which for nearly two decades has worked to translate research findings
and educate the community on a variety of environmental exposures, particularly during vulnerable
windows of susceptibility. Through a series of focus groups with adolescents in the CCCEH cohort
assessing health priorities and modes of communication, we found that environmental health and primary
prevention of chronic disease was not a priority and that adolescents preferred interactive modes of
communication, including social media and videos, to deliver health messages. We also developed a
cancer risk-reduction educational tool tailored for adolescents that focused on five modifiable cancer risk
factors, which we administered to high school and college students in New York City. These studies
underscore the importance of understanding the target audience when developing targeted public health
prevention campaigns.
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