


YES for CURE and U54 Virtual Scientific Presentations

Tuesday, August 4, 2020
11:00 AM - 12:30 PM

2:00 - 3:30 PM 

Wednesday, August 5, 2020
11:00 AM - 12:30 PM

2:00 - 3:30 PM

Thursday, August 6, 2020
11:00 AM - 12:30 PM

2:00 - 3:30 PM

Dana-Farber/Harvard Cancer Center 
Continuing Umbrella of Research Experiences (CURE)

Launched in 2002, the Continuing Umbrella of Research Experiences 
(CURE) Program at Dana-Farber/Harvard Cancer Center (DF/HCC) 
was an important building block in research training initiatives. 
Under the direction of the DF/HCC Initiative to Eliminate Cancer 
Disparities (IECD), this inaugural program set the stage to provide 
underrepresented minority high school and college students with 
a stimulating and rewarding hands-on research experience that 
encourages students to pursue education and training in the 
biomedical sciences and careers in basic, clinical, nursing, and 
population science cancer research. In 2017 our student training 
initiatives were expanded to include two NIH funded grants:
Summer Program to Advance Research Careers (SPARC) and Young 
Empowered Scientists for ContinUed Research Engagement (Yes for 
CURE).

 
UMass Boston & Dana-Farber/Harvard  

Cancer Center Partnership (U54)
Since 2002, the UMass Boston/Dana-Farber Harvard Cancer 
Center (DF/HCC) Partnership has focused on addressing health 
disparities in minority populations and on improving research, 
training, and outreach opportunities for students, faculty, and 
scientists The UMass Boston DF/HCC Partnership’s Research 
Education Core (REC) provides a portfolio of experiential learning 
and professional development opportunities for students who want 
to pursue biomedical research and careers. These opportunities 
come in the form of evidence-based training that fosters the growth 
and persistence of scientists, especially those from backgrounds 
underrepresented in the biomedical sciences, across the career 
continuum from undergraduate through faculty levels.

For more information about the IECD and our student training programs, 
contact:
Karen Burns White,  
Deputy Associate Director,  
Initiative to Eliminate Cancer Disparities
karen_burnswhite@dfci.harvard.edu

Kathynie Hinds
CURE Research Training Coordinator
kathynie_hinds@dfci.harvard.edu

Kate Loughlin
Research Education Core
UMass Boston-DF/HCC U54 Partnership
kate.Loughlin@umb.edu

Tsega Meshesha
CURE Training Coordinator
P: (617) 632-3028
tsega_meshesha@dfci.harvard.edu

Brittany C. Michel, PhD
CURE Program Manager 
brittany_michel@dfci.harvard.edu





Bryan Abreu 1
Metabolomics and Colorectal Cancer

Vanessa Ajtum-Ruiz 2
TBI’s Potential Impact on 
Neurodegeneration

Chidinma Amogu 3
New Therapy for Pediatric Brain Tumors

Saraina Antoine 4
Should We be Screening Younger 
Women for Breast Cancer?

Kinga Auguste 5
The Role of Actin-Binding Protein HCLS1 
in Neutrophil Stiffening

Serenity Beaumont 6
The Utilization of Artificial Intelligence 
in Oncology: Synthesizing Literature & 
Improving Cancer Prognosis Through 
Artificial Intelligence 

Sara Blake 7
RNA Therapeutics as an Effective 
Anticancer Method

Assiris Camargo 8
 Understanding immunotherapy and 
the PD-1/ PD-L1 pathway for clinical 
application

Emma Charity 9
T3-T4 Prostate and Breast Cancer Genetic 
Research: An Analysis of Racial/Ethnic 
Diversity 

Zuva Chihwai 10
Targeting Neuropilin-2 in High Grade 
Endometrial Carcinomas: A Single 
Agent to Inhibit Tumorigenicity, (Lymph)
Angiogenesis, and Metastasis

Wootchelmine Christalin 11
Regulation of Capicua by ERK 
Dependent Phosphorylation

Faith Koroma-Coker 12
Project SPRING: Smoking Protective and 
Risk factors in Transgender and Gender

Sara Corchado 13
Protein-Protein Interactions: Bridging the 
Gap

Stephanie Donovan 14
A Website for Curating Blood Group 
Antigen Phenotypic and Genetic Data 

Nyah Ebanks 15
Glycocalyx in Angiogenesis

Saja El-Saudi 16
Mechanistic Insights into Diverse Roles of 
Kinases in Regulation of Capicua 

Atef Fayed 17
Improving CAR-T Cell Efficacy by 
Understanding ccRCC Tumor 
Microenvironment via scRNA Sequencing

Mali Glemaud-Thesee 18
Myelodysplastic Syndromes (MDS) 
Current & Prospective Treatments

Gabriel Gomez 19
The Impact of Electron Microscope On 
Studying BRAF

Priscila Haro 20
Greater Use of Flow Cytometry Helps 
Improve PD-1 Immune Checkpoint 
Blockade Therapy 

Osasenaga Idahor 21
Genomic Instability and Cell Cycle 
Dysregulation in Multiple Myeloma

Cathyanah Jacques 22
The Role of a Research Assistant in 
the “Sitting less. Move more” Digital 
Intervention for Black/ African American 
Women Breast Cancer Survivors and 
their High-Risk Relatives

Phedjina Jean 23
Transgender Sensitive Smoking Cessation 
Interventions

Donald Johnston  24
Glioblastoma 

Baby Lenga Kalemba 25
Smiling Instead of Smoking (SiS) App for 
Non-Daily Smokers.

Kristina Kelley 26
Innervation Dynamics Regulating 
Changes in Growth Rate During Axolotl 
Limb Regeneration

Adam Khanboubi 27
The Significance of Diffusion-Tensor 
Imaging (DTI) and How It Can Help With 
Effective Treatments for Brain Metastases 
Patients

Nischal Khatri 28
Epigenetic Influences on Developmental 
Stages of Diffuse Midline Glioma (DMG) 
and it’s Therapeutic Applications

Mich Kurt Magny 29
The Mysterious Disease in TB

Hanadie Laabadla 30
Tumorigenic Mechanisms and Associated 
Resistance of IDH Mutated Intrahepatic 
Cholangiocarcinoma

Matias Latorre 31
The Interaction of Biological and Non-
Biological Risk Factors of Breast Cancer

Jhemerial Lewis 32
Investigating Inhibitors of IAPs in Different 
Cancers 
Nicholas Macedo 33
Current Status of Oncolytic Viruses in 
Clinical Trials: A Review

Andrea Mines 34
Versatile Uses of Nanobodies within 
Medicine and Beyond 

Hawa Ndiaye 35
Genome Instability in Nuclear Ruptures

Rebecca Nelleke 36
Financial Toxicity Among Individuals with 
Gynecologic Cancer

Christina Nguyen 37
 Hereditary Cancer Syndromes and 
Breast Cancer Translational Genetic 
Research: An Analysis of Racial/Ethnic 
Biomarker Representation

Anh Nguyet Phan 38
Screening for Drivers of Increased 
Clonality Using Zebrafish Models of 
Rhabdomyosarcoma  

Abigaelle Norbrun 39
Understanding The Structure and 
Mechanisms of The New Novel CAR-T 
Cell Therapy 

Kyla Amaro Peters 40
Using Induced Pluripotent Stem Cell to 
Restore Ovarian Functions

Gabriela Rico 41
A Highly Specific Diagnosis of 
Genitourinary Cancers using Novel Cell-
Free Methylated DNA Biomarkers 

Isabella Saldarriaga 42
Importance of Pseudomonas aeruginosa 
and Staphylococcus aureus in the Lungs 
of Cystic Fibrosis Patients

Isabella Sampaio 43
Using Radiation Therapy alongside 
Immunotherapy to Boost the Abscopal 
Effect

Jhasmer Santana 44
Repercussions of Neutrophils & Treatment

Table of Contents



Dakotah Scalzi 45
Sitting Less, Moving More

Rooman Shahid 46
Importance of Green Chemistry and Its 
Impacts

Mariam Sirage  47
A Look into GDH in Its Alternating Forms

Daniela Torres 48
Exploration of 4-1BB Selected T Cells 
as a Cellular Therapy for Leukemia in a 
Mouse Model 

Courtney Truong 49
Crystallizing Human Inorganic 
Pyrophosphatase (HsPPA1)

Handel Ulysse 50
Racial/Ethnic Disparities in Ovarian 
Cancer and its Effect on Women in the 
US

Valaree Villegas 51
Release of  β-Endorphin in Response to 
UV Light Exposure Promotes Addiction 
and Sun-Seeking Behavior Contributing 
to Melanomagenesis

Madison Webber 52
Prostate Cancer and Its Relation to 
Exercise Training through the TMPRSS2-
ERG Gene Fusion

Feven Woldesenbet 53
The Importance of Learning how 
Eurocentric Bias in Polygenic Risk 
Scores are Currently Impacting Diverse 
Populations Especially with Regards to 
Direct to Consumer Risk Assessments 



1 2

Metabolomics and Colorectal Cancer 

Bryan Abreu #

Principal Investigator: Amit D. Joshi, MBBS, PhD

Dana-Farber Cancer Institute

Early diagnosis of colorectal cancer (CRC) is important because the 5-year survival 
rate of 90 percent among patients with stage I of the disease drops to around 8-9% 
among stage IV cases of colorectal cancer- patients who start receiving treatment 
once the cancer has already metastasized. To identify CRC in the early stages, the 
United States Public Services Task Force (USPSTF) has recommended regular CRC 
screening for everyone over 50 years of age, which has been shown to reduce CRC 
incidence (new cases) and CRC-related mortality. Screening and accurate diagnosis 
of CRC relies on invasive tools such as a colonoscopy and sigmoidoscopy. Although, 
highly accurate and effective, invasive tests may deter a large proportion of the 
population from getting a screening test. While colonoscopy is the gold-standard for 
screening/ early diagnosis of colorectal cancer, it is very expensive, requires skilled 
operators and presents substantial risks such as perforation of the colon, especially 
when performed on vulnerable populations like the elderly or the terminally ill. Current 
research is focused on determining whether everyone in the population needs a 
colonoscopy, or can if we identify sub-groups with lower CRC risk who may benefit 
from non-invasive tests. Researchers have turned to metabolomics which has shown 
early promise in identifying biomarkers in different cancer systems like gastric, brain, 
breast, and lung cancer. Metabolomics is a comprehensive study of small molecules 
(metabolites) in blood or other biological tissue of relevance. Metabolomic profiling 
captures a snapshot of the biochemical processes happening in the body, and thus 
may potentially be helpful in identifying individuals who may have subclinical (yet 
undiagnosed) CRC or those who are at higher risk of developing CRC in the near 
future. If metabolomic tools can help us identify these individuals accurately, future 
guidelines for invasive screening tests such as colonoscopy can be restricted to the 
high-risk individuals. I will review the current state-of-science and the promise of 
metabolomics in CRC diagnosis, progression, recurrence, and personalized therapy.

TBI’s Potential Impact on Neurodegeneration

Vanessa Ajtum-Ruiz

Principal Investigator: Kun Ping, MD, PhD

Dana-Farber Cancer Institute

Traumatic brain injury, TBI, can be defined as a disruption in the brain’s normal function 
and can be caused by a blow, bump, jolt to the head, or penetrating head injury. TBI 
is widely recognized as a risk factor for developing a neurodegenerative disease. 
It relates to tauopathies which are heterogeneous neurodegenerative diseases 
characterized by the abnormal deposition of tau in the brain. Tau is a microtubule 
associated protein that is required for the assembly of microtubules and maintaining 
structural integrity of axons or nerve fibers, which is a long slender projection of a 
neuron that carries nerve impulses far away from the cell body. Tau pathology studies 
have increased due to its potential role in neurodegenerative diseases and aging. In 
the studies, when TBI is induced in mice and in vitro, the neurons produce abnormal 
cis P-tau. Cis P-tau disrupts structural integrity of axons, spreads to other neurons 
and eventually leads to neuron apoptosis. This cis P-tau induced pathological 
process is termed as cistauosis. The cis antibody treatment of TBI mice prevents the 
development and spreading of tauopathy and restores many TBI-related structural 
changes and brain dysfunction. Overall, cis P-tau contributes to disease after TBI, 
but is effectively neutralized by the cis antibody and further development of it may 
help detect and treat TBI to prevent neurodegenerative diseases after the injury.   
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New Therapy for Pediatric Brain Tumors

Chidinma Amogu

Principal Investigator: Bakhos Tannous, PhD

Scientific Advisor: Jian Teng, PhD

Massachusetts General Hospital

Research into new therapies for pediatric brain tumors is important and needed.  
Despite brain tumors representing a small amount of all childhood cancers, they are 
much harder to treat and not have cures. For example, diffuse intrinsic pontine glioma 
(DIPG) is a rare high grade and highly aggressive brain tumor without a cure. The 
rate of survival hasn’t increased for DIPG, however, and has remained on a median 
survival rate of up to 1 year from diagnosis for both pediatric and adult diagnosis, for 
the past 40 years. When it comes to working with therapeutics and the brain, there 
has always been a challenge when it comes to treating tumors and whether they 
bypass the blood brain barrier (BBB). The Tannous Lab specializes in experimental 
therapeutics for malignant brain tumors and has brought light to using the natural 
compound obtusaquinone (OBT) to target cancer cells. OBT, which is a quinone 
methide extracted from a compound that has been shown to present antifungal 
properties, is able to penetrate the brain and functionally target brain tumors. There 
have been many advances in immunotherapy which include CAR-T therapy, immune 
checkpoint blockade, and vaccine therapy, but these advances still require additional 
research and modification to work well on brain tumors. An urgent demand for new 
therapies for pediatric brain tumors has emerged and differences between pediatric 
and adult tumors needs to be taken into account, as young bodies and brains are still 
growing and developing and are quite different from that of an adult. We hypothesize 
that when given the right resources and support, compounds such as obtusaquinone 
and mefloquine that have cancer cell killing properties can be enhanced when paired 
with other therapeutics. So, the focal point should be on amplifying known knowledge 
to better optimize and use new therapies.

Should We be Screening Younger Women for Breast Cancer?

Saraina Antoine

Principal Investigator: Rachel A. Freedman, MD, MPH

Dana-Farber Cancer Institute

Current guidelines from the American Cancer Society (ACS) recommend women have 
breast screening after the age of forty unless they fall under certain qualifications. In 
other words, women between 40 and 44 have the option to start screening with 
a mammogram every year. Women at average-risk only qualify for screening if 
they have (1) personal/family history of breast cancer, (2) a genetic mutation that 
increases their risk or (3) have not had chest radiation therapy before the age of 
30. Young women (age 40 and less) are not otherwise mentioned in the guidelines 
due to their low probability of developing cancer and the lack of clear breast cancer 
survival advantage associated with screening all young women. Given that younger 
women are more likely to be diagnosed with higher risk tumors, I was interested 
in potential screening options for younger women. Current guidelines available and 
papers discussing the frequency and types of cancers young women develop were 
reviewed prior to this review. One study focused on the types of breast cancers 
that younger women develop. Sources say 40-year-old patients in comparison to 
60-year-old patients more frequently have cancer in their family history with early onset 
breast carcinomas in those family members. Additionally, 40-year-old patients more 
frequently develop grade III and hormone receptor-negative tumors. Furthermore, 
studies describing women as young as 30 years old show poorer prognosis in 
comparison to their older counterparts. Additional studies which have looked at 
possible screening approaches to younger women. In one study, young women 
with dense breast tissue who had an increased risk of breast cancer underwent 
screening with magnetic resonance imaging (MRI), which led to higher rates of 
invasive breast cancer detection compared with the use of digital breast tomography. 
In another study, three traditional techniques for breast imaging in young women 
were examined including mammograms, ultrasound, and breast MRI. This study 
showed MRIs could detect cancer efficiently, without the addition or combination 
of the traditional techniques. Finally, a final paper examined abbreviated breast MRI 
(AB-MRI) screening in young women, showing a significantly higher invasive breast 
cancer detection in the MRI group than digital breast tomosynthesis (DBT) and other 
combinations of screening. As a result of my review, and given that we know, I believe 
the guidelines for breast cancer screening should consider expanding the option of 
breast MRI screening to younger women. I hope that ongoing studies will continue to 
clarify how to best approach breast cancer screening in younger women.
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The Role of Actin-Binding Protein HCLS1 in Neutrophil Stiffening

Kinga Auguste

Principal Investigator: Craig Lefort, PhD

Scientific Advisor: Brittany Neumann, PhD

Brown University, Division of Surgical Research, Rhode Island Hospital 

Neutrophils are essential leukocytes in the innate immune system. During 
inflammation, neutrophils are exposed to cytokines that mobilize their pathogen-
fighting weaponry and modulate their mechanical properties. Once activated, they 
travel from the bloodstream to the site of tissue inflammation. Neutrophil trafficking 
varies from organ to organ. Within the pulmonary capillary system, it is hypothesized 
that the unique mode of neutrophil trafficking is due to the small diameter of 
pulmonary capillaries, which results in a marginated pool of neutrophils that can 
only pass by deforming themselves. Additionally, when activated, neutrophils modify 
their actin cytoskeleton to aid in recruitment, resulting in an increase in cell stiffness 
leading to even higher retention within the narrow pulmonary capillaries. Thus, it is 
compelling to focus on understanding the mechanism of actin-mediated stiffening 
and its effect on neutrophil recruitment in the lungs. Previous work within our lab 
suggests that vinculin is involved in regulating actin and, consequently, neutrophil 
stiffness during activation. Currently, we are investigating the impact of another 
actin regulating protein, Hematopoietic Cell-Specific Lyn Substrate 1 (HCLS1), on 
stimulus mediated neutrophil stiffening. We hypothesize that HCLS1 participates 
in neutrophil stiffening by actin assembly and thus prolongs neutrophil presence 
in the capillaries. To measure the modulation of cell stiffness a PDMS microfluidic 
platform is designed so that it imitates the width, fluid flow, and pressure of 
pulmonary capillaries. The narrowing passage in the platform allow us to measure 
the deformability of neutrophils as a function of time. This method will allow us to 
determine whether actin reorganization in lungs is HCLS1-dependent or indicate 
the involvement of other actin regulating proteins or physical mechanisms on these 
leukocytes during their transition. Understanding the neutrophil defense response 
has an important impact in hospital settings where damage to lung tissue by 
neutrophils occurs during acute respiratory distress syndrome (ARDS), which is a 
common aspect of sepsis, the leading cause of hospital deaths. 

The Utilization of Artificial Intelligence in Oncology:  
Synthesizing Literature & Improving Cancer Prognosis Through 

Artificial Intelligence

Serenity Beaumont

Principal Investigator: Kevin S. Hughes, MD, FACS 

Scientific Advisor: Kanhua Yin, MD, MPH; Preeti Singh, MD 

Massachusetts General Hospital

Artificial intelligence (AI) is achieving remarkable progress in data interpretation and 
has rapidly become a powerful method in data analysis with the use of convolutional 
neural networks (CNNs), which are well suited for analyzing large data sets. Moreover, 
within the clinical field, AI has the potential to facilitate the development of computer 
algorithms that make the navigation of online medical resources simple and accessible 
to the general public. The Internet houses a plethora of medical resources primarily 
including literature and patient health records, something that has been identified 
as a complication categorized into two main tiers: (1) the ample amount of literature 
along with its variation in structure and unstructured, discursive documentation, and 
(2) the texts’ content that complicates the identification of relevant, useful information. 
Inaccessibility to online resources attributed to these factors has had a negative effect 
on clinical decision-making and patient management. This limitation has informed 
the fundamental inquiry the Hughes lab intends to investigate, which is how artificial 
intelligence (AI; also known as machine-based learning algorithms) can be utilized 
to synthesize medical literature into structured data that can be efficiently managed 
by physicians and predominantly patients, a population whose necessity for medical 
resources is high. As the manual simplification of online text is inevitably a time-
consuming task that yields no efficiency gain, extracting relevant information from 
unstructured text and translating it to a structured format with the application of an 
AI computer algorithm is the primary goal of this project. To achieve this, the lab 
is currently working with a subfield of AI, Natural Language Processing (NLP) that 
uses computational methods to form an algorithm based on the interpretation and 
identification of language in reference to an annotated dataset. Currently, this tool is 
being employed to analyze breast pathology reports and subsequently convert them 
into structured data. Achieving this preliminary goal will improve cancer prognosis 
as physicians will be able to efficiently access organized clinical data and provide 
superlative care, which is ultimately this objective’s hypothesized long-term goal. 
Furthermore, the Hughes lab hypothesizes that disseminating NLP systems to 
patients, for whom these resources are rarely provided to, can define patients at risk 
of certain diseases, eligible for certain clinical trials, or who fit the case definitions of 
certain diseases in the future.
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RNA Therapeutics as an Effective Anticancer Method

Sara Blake

Principal Investigator: Jinjun Shi, PhD

Brigham And Women’s Hospital

RNA is a single stranded version of DNA, created in the process of transcription. 
Aside from coding for proteins, RNAs help turn off and turn on genes, assist in 
chemical reactions, and slice other RNAs. Oftentimes in cancer, some genes vital to 
growth, proliferation, and apoptosis may undergo mutations that either upregulate 
or downregulate the amount of RNA produced, and ultimately the amount of protein 
produced. In order to combat cancer’s characteristic mechanisms, RNA therapeutics 
are being developed. These RNA therapeutics come in three main forms: messenger 
RNAs (mRNAs), small interfering RNAs (siRNAs), and microRNAs (miRNAs). mRNAs 
have been explored as a potential method to turn on genes that are often found to 
be broken in some tumor cells. siRNAs and miRNAs have been explored as potential 
methods of silencing genes that may be upregulated in some tumor cells. Despite 
their powerful capabilities of turning genes both on and off, these RNA therapeutics 
possess some serious drawbacks such as premature degradation due to RNA’s 
unstable nature, weak cellular uptake and endosomal escape, transient bioactivity, 
delivery specificity, and immune response activation. As a means to overcome such 
obstacles, a variety of synthetic nanoparticle platforms such as lipid-polymer hybrid 
nanoparticles have been developed to ensure a more efficient RNA delivery to the 
tumor tissues. In cancer therapeutics, natural materials have also been explored 
as a basis for drug delivery. An additional up and coming biomaterial is silk, which 
is a naturally occurring compound that originates from silk worms and fibers. 
One of its core components, silk fibroin, has been used to make many silk-based 
biomaterials such as gels, foams, microparticles, and nanoparticles as potential drug 
delivery systems. It is known for its high biocompatibility and sustained drug delivery 
capabilities. For future explorations, we hope to explore silk nanoparticles as an 
additional delivery method of RNA therapeutics.

 Understanding Immunotherapy and the PD-1/ PD-L1 Pathway for 
Clinical Application

Assiris Camargo

Principal Investigator: Tayyaba Hasan, PhD

Scientific Advisor: Pushpamali De Silva, PhD

Massachusetts General Hospital

Immunotherapy, harnessing the power of host immune system, is a novel yet effective 
treatment for cancer related malignancies. With many cancer types quickly becoming 
resistant to more conventional therapies such as chemo- and radiotherapy, there is 
a need for new and promising treatments. Immunotherapeutic drugs, usually, are 
monoclonal antibodies targeted against immune checkpoint molecules expressed 
on immune cells or cancer cells. Immune checkpoints consist of stimulatory and 
inhibitory molecules that function as ‘’checkpoints’’ in the immune recognition process 
for maintaining self-tolerance and regulating host immune response. Programmed 
cell death protein 1 (PD-1) and it’s predominantly expressed ligand (PD-L1) are 
heavily targeted clinically using immune checkpoint inhibitors with FDA approval for 
some monoclonal antibodies. PD-1 is a surface receptor that is expressed on the 
surfaces of activated T cells, B cells, natural killer (NK) cells, dendritic cells (DC), and 
macrophages. It is an immune checkpoint and has a significant role in regulating 
the immune system’s response. PD-1 protects against autoimmunity by preventing 
apoptosis in regulatory T cells that help in distinguishing foreign cells from self 
and promoting apoptosis of self-antigen specific T cells to prevent own tissue/cell 
destruction and excess inflammation. Its overexpression and dual role in inhibiting 
both adaptive and innate immunity can contribute to immune system avoidance of 
cancer and T cell immunity. PD-L1 is expressed on macrophages, activated T cells 
and B cells, and DCs but is also expressed on tumor cells. The expression of PD-L1 
can serve as a way to evade anti-tumor response and act as a pro-tumorigenic factor. 
The binding of PD-1 with tumor cells expressing PD-L1 inhibits T cell proliferation, 
survival, cytokine production, and other effector functions allowing for the cancer 
cells to evade the immune system. Anti-PD1 and anti-PD-L1 inhibitors bind to each 
receptor respectively, keeping the tumor cells from binding to T cells. Blocking the 
PD-1-PD-L1 interaction can reactivate T cells and maintain their anti-tumor function. 
Thus, antibody inhibitors targeting the PD-1/PD-L1 pathway have shown promise for 
cancer therapeutics. However, overall response rates to PD-1/PD-L1 blockade is less 
than 40% among patients across different solid tumor types, which is a challenge for 
immunotherapy as an effective cancer treatment. Thus, currently many approaches 
are underway to enhance immunotherapy benefits.  Our aim is to review the biology, 
clinical applications and challenges behind PD-1/PD-L1 immunotherapy as cancer 
treatment in solid tumors 
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T3-T4 Prostate and Breast Cancer Genetic Research: An Analysis of 
Racial/Ethnic Diversity 

Emma Charity

Principal Investigators: Latrice Landry, MS, PhD, MMSC;  
Timothy Rebbeck, PhD

 
Dana-Farber Cancer Institute 

Background: The precision medicine approach promises to target patient gene 
variability in order to maximize individual treatment. The efficacy of the precision 
medicine framework is dependent on the depth of biomarker research in a prospective 
disease area. Two disease areas of importance are 1) prostate cancer (PCa), the 
second most common cancer in men, and 2) breast cancer (BC), the second in 
women. Black men are two times more likely to die from low-grade PCa compared to 
non-black men. (Mahal et al., 2018). Furthermore, among women who were 60 to 69 
years old, BC death rates dropped 2% per year among white women, compared with 
1% per year among black women (Richardson, 2016). Based on the translational 
epidemiological framework where discovery (T0), translation to humans (T1), clinical 
efficacy (T2), clinical effectiveness (T3) or translational dissemination and impact (T4), 
we examined the population representation in T3-T4 studies PCa and BC studies 
(Khoury, 2010). This research is important for creating a precision medicine framework 
that is effective in racially/ethnically diverse populations. Purpose: To analyze the 
inclusion of racial/ethnic populations in T3-T4 prostate and BC genetic research. 
Methods: We extracted 193 abstracts on PCa analysis and 1,323 on BC from the 
Center for Disease Control Public Health Genomics Knowledge Base’s (PHGKB) 
weekly scan. Abstracts were curated according to 23 derived variables including 
outcomes, hereditary/non hereditary, population group, etc. We then double coded 
for quality control and recorded in a developed database. Using a tabulation method, 
we compared the derived variables in each database. Results: Our results show 
populations included in PCa genomic studies were as follows: 48.2% North American, 
26.4% European, 7.8% Asian, 4.1% Oceanic, 1% South American, 0.5% African, 
5.7%, multiple continents and 6.2% had no geographic information reported. 78.7% 
of T3-T4 PCa genetic research originates in majority European populations (North 
America, Europe, Oceania). BC populations were as follows: 38.7% North American, 
25.4% European, 12.3% Asian, 3.0% Oceanic, 1.7% South American, 1.9% African, 
6.4% multiple continents, and 10.6% no geography reported. 67.1% of T3-T4 BC 
genetic research originates in majority European populations. Conclusions: T3-T4 
PCa and BC genetic research hold an overrepresentation of European populations. 
PCa research has a higher European population (78.7%) compared to BC (67.1%). In 
order for precision medicine to be equally effective, more research in non-European 
populations is needed.

Targeting Neuropilin-2 in High Grade Endometrial Carcinomas:
A Single Agent to Inhibit Tumorigenicity, (Lymph)Angiogenesis, and 

Metastasis

Zuva Chihwai

Principal Investigator and Mentor: Diane R. Bielenberg, PhD

Boston Children’s Hospital

Endometrial cancer (cancer of the uterus) is the most common gynecologic 
malignancy. In 2020, endometrial carcinoma is predicted to affect approximately 
66,000 women in the United States. The majority of all cases occur in 
postmenopausal women (typically over 50 years in age), however, tumors can arise 
in the perimenopausal phase as well. Most endometrial cancers are found in the 
early stages and diagnosed as low grade carcinomas that respond well to surgery 
or hormone therapy with a 5-year relative survival rate of 81%. Unfortunately, some 
patients present with late stage disease or high grade endometrial carcinoma that 
has spread to regional lymph nodes or neighboring organs. These aggressive 
variants, such as uterine clear cell carcinoma, have a poorer prognosis and 
worse outcomes. It is predicted that 12,590 women will succumb to endometrial 
carcinoma in the United States this year, therefore novel therapies are desperately 
needed. An ideal targeted therapy may be one that binds multiple cell types 
within the endometrial tumor environment. One such receptor that is expressed in 
carcinoma cells as well as in tumor-associated vascular and lymphatic endothelium 
is Neuropilin-2 (NRP2). NRP2 is a unique receptor because it can bind both pro-
angiogenic proteins such as vascular endothelial growth factor (VEGF) but also anti-
angiogenic proteins such as class 3F semaphorin (SEMA3F). We propose to target 
NRP2 with its inhibitory ligand, SEMA3F, in endometrial cancer and hypothesize 
that SEMA3F therapy will directly inhibit tumor cell proliferation, migration, and 
invasion in vitro as well as inhibit in vivo tumor growth and metastasis in mice 
by suppressing the tumor’s blood supply (neovascularization) and dissemination 
through lymphatics. Previous studies have laid the foundation for this project by 
demonstrating the expression of NRPs in endometrial cancer and the efficacy of 
SEMA3F in other malignancies. However, SEMA3F therapy has never been shown 
in endometrial cancer to date. We propose to test our hypothesis with the following 
experimental aims: (i) to examine NRP2 protein expression in human endometrial 
cancer cell lines and biopsies using immunoblotting and immunohistochemistry, 
respectively; and (ii) to analyze the effect of SEMA3F protein therapy in human 
endometrial cancer xenografts implanted surgically in the uterus of immunodeficient 
mice. In our pilot preclinical trial, we propose to use the NRP2-positive HEC-1B 
human endometrial cancer cells and to compare two groups of mice (n = 5 mice 
per group), one receiving vehicle (saline) and the other receiving systemic SEMA3F 
protein (0.3 mg/kg/day). After 30 days, mice will be euthanized and necropsied. 
Tumor mass will be quantified, and tumor tissue and draining lymph nodes will 
be fixed in formalin and embedded in paraffin for subsequent histologic analyses. 
Our prediction is that resulting endometrial tumor will be smaller in the group 
receiving SEMA3F than in the control group. Moreover, SEMA3F-treated tumors 
are anticipated to contain fewer blood and lymphatic vessels than control tumors, 
since the SEMA3F protein should inhibit (lymph)angiogenesis. Tumors with lower 
microvessel densities are less likely to metastasize, therefore patient survival should 
be improved with SEMA3F therapy. Overall, our research may advance knowledge 
in the field of gynecologic cancers and benefit patient outcomes by providing the 
scientific rationale, and supportive data for subsequent clinical trials.
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Regulation of Capicua by ERK Dependent Phosphorylation

Wootchelmine Christalin

Principal Investigator: Alexey Veraksa, PhD

Scientific Advisor: Sayantanee Paul

 University of Massachusetts Boston

Capicua (Cic) is a transcriptional repressor downstream of the extracellular signal 
regulated kinase (ERK) pathway and a direct substrate of ERK. It has been linked to 
multiple cancers such as the brain cancer oligodendroglioma resulting from mutations 
in the human Cic gene. Phosphorylation of Cic by ERK is a critical regulatory event 
in ERK signal transduction that leads to the downregulation of Cic function as a 
transcriptional repressor. This results in relief of repression of Cic target genes that 
regulate growth and tissue patterning, leading to proper development of multiple 
organs in Drosophila. From previous mammalian and fly studies, four potential 
mechanisms have been proposed to explain Cic downregulation: loss of DNA binding, 
export to cytoplasm, protein degradation, and loss of binding to corepressors. A 
preferential interaction between Cic and active form of ERK (dpERK) is crucial for 
down-regulation of Cic. However, the exact molecular mechanisms by which ERK 
phosphorylation controls Cic repressor activity are still not well understood, and the 
sites of ERK phosphorylation on Cic are not known in Drosophila. In this review I will 
discuss the current understanding of how ERK phosphorylation affects Cic activity 
in mammals and Drosophila and some future directions which will advance this field 
of research.

Project SPRING: Smoking Protective and Risk factors in 
Transgender and Gender

Faith Koroma-Coker

Principal Investigators: Suha Ballout, PhD, RN; Andy Tan PhD MPH MBBS

Dana Farber Cancer Institute; University of Massachusetts Boston

Smoking is the leading preventable cause of cancer and is responsible for 25% 
of cancer deaths in the U.S. About 35.5% of transgender and gender non-binary 
(TGNB) adults smoke cigarettes compared to 14.9% of straight cisgender adults 
(CDC, 2020). Literature illustrates that smoking cessation interventions tailored to 
lesbian, gay, bisexual, and transgender (LGBT) individuals tend to be implemented 
and evaluated among cis-gender gay men and lesbian women, with very low 
representation of TGNB participants. Project SPRING addresses the lack of TGNC 
specific smoking interventions by identifying the triggers and preventative factors 
of cigarette smoking currently existing in the transgender non-conforming (TGNC) 
community. This study utilizes an integrated framework of key concepts from the 
minority stress model, resilience framework, and the socio-ecological model. Project 
SPRING aims to recognize themes by collecting images from TGNC participants via 
private social media accounts consistently for twenty-one days, then conducting a 
one time, in-person focus group with the participants to discuss the images. The 
future implication for this study is to design a smoking cessation intervention specific 
to the TGNC community using the themes we have identified. The overall goal is 
to decrease the prevalence of cigarette smoking in the TGNC community, thus 
decreasing the risk for cigarette smoking related cancers. 
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Protein-Protein Interactions: Bridging the Gap

Sara Corchado

Principal Investigator: Marc Vidal, PhD; David Hill, PhD

Scientific Advisor: Luke Lambourne, PhD

Dana-Farber Cancer Institute

To understand the relationship between genotype and phenotype in humans, it is 
necessary to look at human cells as a whole system, rather than looking at specific 
genes or proteins alone. There are approximately 20,000 protein-coding genes in the 
human body, and most biological activities occur through protein-protein interactions 
(PPI). Any given protein can have multiple interacting partners, and together all the 
PPIs in a cell form a network called an interactome. Our goal is to understand how 
mutations associated with human disease lead to perturbations in PPI networks. 
By taking a proteome-wide approach to mapping the interactome, we can begin 
to connect the biological processes to perturbations which can then explain how 
mutations in genotype affect cancers. Our proteome-wide approach systematically 
tests for interactions between all proteins, removing the bias seen with networks 
derived from genes and proteins that are well-studied in the literature. Interactome 
maps can reveal interactions with proteins known to be associated with cancer, but 
often little is known about the biological function of these partner proteins. Of the 
top 100 candidate cancer genes in the Cancer Census, proteins encoded by 60 of 
those were mapped to one or more PPI networks associated with a particular cancer 
development or progression. Known cancer genes and candidate cancer genes are 
highly connected but can also help connect the dots to understand the functionality 
of cancer. When interactome mapping was implemented for the BRCA1 and BARD1 
proteins -- BARD1 being a heterodimeric binding partner to BRCA1 -- a total of 
147 interactors were found. Notably, 12 of the 147 interactors were found to be 
proteins encoded by known cancer genes. The interaction partners were associated 
with DNA replication, repair, and transcription amongst other functions. Recently a 
human reference interactome map created at CCSB has identified more than 50,000 
human binary protein interactions. This sets a standard on the scale, coverage, and 
systematic nature of reference PPI maps which solidifies a good foundation for future 
research.

A Website for Curating Blood Group Antigen Phenotypic and 
Genetic Data 

Stephanie Donovan

Principal Investigator: William Lane, MD, PhD

Scientific Advisor: Jacob Spector

Brigham and Women’s Hospital

According to the World Health Organization, 118.5 million blood donations are 
collected globally each year. Exposure to non-self red blood cell antigens during 
transfusion or pregnancy can lead to the development of allo-antibodies with the 
potential of clinically significant or fatal complications. Therefore, being able to 
accurately type for the greater than 300 known red blood cell antigens is of critical 
importance. The International Society of Blood Transfusion (ISBT) is a group of 
professionals that aim to “share knowledge to improve the safety of blood transfusion 
worldwide”. Their website houses a series of PDF files for each blood group system, 
which includes data on specific phenotypes, allele names, nucleotide changes, 
and predicted amino acids. However, the current data does not include PubMed 
references or GenBank accessions for any of the entries. In association with the ISBT 
Red Cell Immunogenetics and Blood Group Terminology Working Party, we have 
developed a process to curate the current allele tables and add PubMed references 
or GenBank accessions.

A recently retired research database of blood group genetic changes (dbRBC) 
stored these PubMed and GenBank accessions; however, it used a different naming 
convention and criteria for inclusion than the official ISBT tables. To overcome this, 
we created software that automatically matched entries in dbRBC with the ISBT 
tables by looking for identical genetic changes. We focused initial efforts on four 
blood group systems (Kel, Kidd, Duffy, and Lutheran) with 172 dbRBC entries and 
over 200 ISBT entries. During this process, 89 entries had perfect matches between 
the two data sources. For the remaining 83 not matched entries, the dbRBC entry 
was manually reviewed with associated PubMed papers to investigate whether a 
match could be made in the ISBT table. This allowed us to match 59 more entries. 
The reasons behind the automated matching not working were: additional SNPs, 
ununiformed naming in dbRBC, and a difference in the spliced transcript between 
the two sources. In addition, we found 7 entries in dbRBC that were missing from the 
ISBT tables. Ultimately, we envision this database replacing the current ISBT tables. 
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Glycocalyx in Angiogenesis

Nyah Ebanks

Principal Investigator: Patricia D’Amore, PhD, MBA
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Massachusetts Eye and Ear Institute

Angiogenesis is the process in which new blood vessels form from preexisting ones, 
allowing the delivery of oxygen and nutrients to the body’s tissues. Angiogenesis 
is a vital function, required for growth and development as well as the healing of 
wounds, but it plays a role in several diseases, including cancer. A tumor needs 
nutrients and oxygen to grow and spread. Abnormally organized tumor blood 
vessels contribute to tumor angiogenesis, inflammatory cell infiltration, and 
metastasis. In rapidly growing tumors, an angiogenic switch, often triggered by the 
expression of vascular endothelial growth factor (VEGF) and other angiogenesis-
inducing molecules, causes normal endothelial cells to proliferate and sprout. 
The endothelial glycocalyx contains glycoproteins that contribute to preserving 
its stability. Glycoproteins play a crucial role in tumor progression and metastasis. 
Studies have examined whether the glycoprotein Endomucin (EMCN) contributed 
to the regulation of angiogenesis. The downregulation and upregulation of EMCN 
plays a role in angiogenesis because it prevents VEGF-induced proliferation and 
migration. VEGF receptor 2 (VEGFR2) is a signaling receptor for VEGF and mediates 
angiogenesis and capillary endothelial cell migration. The VEGF cell treatment with 
reduced EMCN displays a reduction in VEGFR2 phosphorylation, which indicates that 
EMCN modulates VEGF-induced VEGFR2 activation. EMCN impacts angiogenesis 
by modulating the VEGF pathway via its primary signaling receptor, VEGFR2. If 
researchers could reduce the expression of EMCN, that could inhibit the VEGF-
induced angiogenesis. This highlights the potential for EMCN in anti-angiogenic 
therapy. This therapy could reduce the occurrence of tumor growth and metastasis. 

Mechanistic Insights into Diverse Roles of Kinases in Regulation of 
Capicua 

Saja El-Saudi

Principal Investigator: Alexey Veraksa, PhD

Scientific Advisor: Sayantanee Paul 

University of Massachusetts Boston

Capicua (Cic) is a general sensor of receptor tyrosine kinase (RTK) signaling. 
This transcriptional repressor was initially discovered in genetic studies of pattern 
formation in early Drosophila development. Cic is a conserved regulator of organ 
growth and has been implicated in spinocerebellar ataxia and cancers of neural 
origin. Phosphorylation of Cic results in downregulation of its function as a 
transcriptional repressor and this allows expression of target genes downstream 
of RTK pathway. These target genes majorly regulate patterning and growth in 
Drosophila and control cell proliferation in mammals. Recent studies have shown 
that extracellular signal-regulated kinase (ERK) phosphorylates Cic leading to a 
fast relief of gene repression by unbinding from DNA, followed by a slower export 
from nucleus and cytoplasmic degradation. Furthermore, the kinase Minibrain 
(Mnb) and its adaptor Wings apart (Wap), also phosphorylate the Cic protein and 
inhibit its ability to repress gene expression independently from ERK mediated 
control. This is necessary for promoting the growth of multiple organs and for 
proper tissue patterning in the wing. The non-RTK c-Src has been shown to 
regulate Cic repressor function by tyrosine-phosphorylation and exporting Cic to 
the cytoplasm. In this review I will discuss the major roles of different kinases in 
regulation of Cic activity by phosphorylation, in both mammals and Drosophila. 
Overall, understanding the molecular mechanisms of Cic regulation are important to 
understand Cic related cancers in humans.
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Improving CAR-T Cell Efficacy by Understanding ccRCC Tumor 
Microenvironment via scRNA Sequencing

Atef Fayed

Principal Investigator: Wayne A. Marasco MD, PhD

Scientific Advisors: Quan Zhu, PhD; Yufei Wang, PhD

Dana-Farber Cancer Institute 

Clear Cell Renal Cell Carcinoma (ccRCC) is the most common subtype of RCC. The role 
of tumor microenvironment (TME) is critical to understand the tumor progression and 
resistance to treatment. Single-cell RNA sequencing (scRNA-seq) is a powerful tool 
to characterize the TME. Recently, much research has been dedicated to uncovering 
the ccRCC TME. By investigating the TME via scRNA-seq, researchers have unveiled 
many unique clusters and features of immune cells that infiltrate the tumor. These 
observations are key to fully grasping the nature of the TME and answering questions 
regarding the perennial instance of resistance. Chimeric antigen receptor (CAR) 
T-cell therapy has gained great success in hematological malignancies; however, it 
has not been translated to the solid tumor field. There are CAR-T cell therapies on 
ccRCC in clinical trials. In this review, we will update the latest research about ccRCC 
TME and summarize anti-ccRCC CAR-T cell therapies. We anticipate that a better 
understanding of ccRCC TME can guide curative treatment development. 

Myelodysplastic Syndromes (MDS) Current & Prospective 
Treatments

Mali Glemaud-Thesee 

Principal Investigator: Shrestha Ghosh, PhD

Scientific Advisor: Mahesh Raundhal

Dana-Farber Cancer Institute 

Myelodysplastic Syndromes (MDS) include a group of heterogeneous clonal stem cell 
malignancies that sprout from ineffective hematopoiesis leading to blood cytopenias, 
abnormal blood and marrow cell morphology, and clonal instability with the risk of 
evolving to acute myeloid leukemia (AML; with 20-25% of cases progressing to 
AML). Because outcomes for MDS patients are heterogeneous, finding individual 
risk stratifications are imperative prior to choosing a treatment plan. One of the main 
goals of treating MDS is to reduce the symptoms associated with the disease and 
the risk of disease progression to AML. Some of the current FDA approved drug 
therapies used for treating MDSs include: Lenalidomide (considered to be standard 
care for treatment), Luspatercept, Azacitidine, and Decitabine. Depending on the 
MDS patient’s risk stratification, different treatments can bring better efficacy in 
patient response. Even with all the advancements that have been made in treating 
MDS in mind, there are still major therapeutic challenges that remain. Challenges 
still remain in improving anemic phenotypes of MDS patients, their cardiovascular 
complications, and improving their quality of life. Hence, concurrent investigation 
of the molecular pathogenesis of MDS and more clinical trials of MDS patients are 
imperative to identify prospective therapies for treating MDS.
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The Impact of Electron Microscope On Studying BRAF

Gabriel Gomez

Principal Investigator: Michael J. Eck, MD, PhD

Scientific Advisor: Tyler S. Beyett, PhD

Dana-Farber Cancer Institute

Structural biology is a field that looks at the shape of molecules in order to learn 
how they function. The main method for studying large molecules or complexes is 
electron microscopy. Electron microscopy (EM) uses a beam of electrons to create 
high resolution images of molecules. EM has been used since the 1930’s to image 
the structure of metal alloys for material science. Cryo-EM is a fairly recent tech-
nique being used in structural biology and has opened new horizons for the field. 
This technique, which was the focus of the 2017 Nobel Prize in Chemistry, involves 
freezing proteins in thin layers of ice and then imaging them with powerful electron 
microscopes. Thousands of images of proteins are averaged together from all cap-
tured angles to reconstruct a 3D model of the molecules. This technique is useful in 
finding out how drugs interact with mutant proteins in cancer treatments. Mutations 
in the protein BRAF cause melanoma, which is the deadliest type of skin cancer. In a 
recent study, the Eck lab used cryo-electron microscopy, in conjunction with crystal 
structures of individual proteins, to understand the complex BRAF makes with other 
proteins in the body. How drug treatments for mutant BRAF work aren’t well under-
stood, because it is not known what BRAF looks like in complex with other important 
proteins, but these new findings from cryo-EM studies of the complex help to under-
stand how to develop new drugs for mutant BRAF. 

Greater Use of Flow Cytometry Helps Improve PD-1 Immune 
Checkpoint Blockade Therapy 

Priscila Haro

Principal Investigator: Jerry Ritz, PhD

Scientific Advisor: Carol Reynolds PhD, Mariah Manter 

Dana-Farber Cancer Institute

The primary treatment option for hematological malignancies has shifted from 
chemotherapy to immunotherapy due recent advances in immunotherapy within the 
past five years, which has beneficial implications for patients. Chemotherapy was the 
prevailing method for patients with cancer for years but while toxic to cancer cells, an 
unwanted side effect was lymphocyte cells were also negatively affected. Discussion 
regarding immunotherapy has dominated research in recent years because of its 
distinctive approach to specifically recognize cancer cells. A widely accepted form of 
immunotherapy that has been developed, and approved by the FDA, are antibody 
drugs, specifically PD-1/PD-L1 antibodies. However, prior studies have failed to 
evaluate why this treatment does not always work as effectively for all patients and 
types of cancers. Studies have shown that PD-1 is a protein expressed on T-Cells 
which is responsible for regulating the immune system’s responses. PD-L1 is a protein 
that signals cells with the PD-1 protein (T-Cells) to not attack. In most cases, tumor 
cells will have high levels of the PD-L1 protein, thus explaining the immune system’s 
lack of activity against some cancers. Treatment consists of introducing reengineered 
patient cells that express antibodies to PD-1/PD-L1 to block the binding between 
PD-1 molecules on T cells and PD-L1 on cancer cells. This method allows T-Cells 
to recognize cancer cells so that the immune system can properly respond to the 
presence of cancer cells. Unfortunately, this treatment is not effective for every patient 
who receives this therapy, and more research is necessary to redesign the antibodies 
to be more widely effective. Flow cytometry, a technique used to measure cell size, 
shape, internal (granularity) complexity, and antibody composition, is essential in this 
line of inquiry because it allows for the identification of cell types in blood samples. By 
refocusing our attention on understanding in depth the proteins found within these 
T-Cells we can figure out why these proteins react to these antibodies randomly. This 
will lead to faster progress of developing antibodies that will function for patients 
worldwide rather than only benefit a smaller group.
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Genomic Instability and Cell Cycle Dysregulation in Multiple 
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Genomic instability is a hallmark of cancer which contributes to cancer cells’ 
abnormal development and their rapid proliferation in the tumor microenvironment. 
It causes acceleration of the cell cycle through the deregulation of the main genes 
involved in DNA damage response pathways. These alterations, mutations and 
chromosomal aberrations contribute to intratumoral genetic heterogeneity and 
resistance to anticancer therapies. De novo alterations are known to accumulate 
during carcinogenesis, particularly in the progression of the disease. Modified 
chemotaxis is also another important part of cancer progression because it influences 
dissemination of the tumor cells into the surrounding microenvironment, promoting 
metastasis of the tumor. However, it remains unclear if genomic instability is the cause 
or the consequence of cancer. Together with genomic instability, tumor cells are often 
characterized by dysregulation in the CDK-Rb-E2F pathway that controls cell cycle 
division and cell proliferation signaling in the transition from the G1 phase to S phase. 
Cell cycle CDKs have been the object of drug development for their known co-
function with cyclin D because they are overactive or overexpressed. Thus, targeting 
selective cell cycle regulators represents a promising approach in cancer treatment.  
Recently, inhibitors of CDK4/6 have been FDA-approved for triple negative breast 
cancer. In multiple myeloma (MM), CDK4/6 inhibitors such as palbociclib might be 
more favorable to use in anti-myeloma therapy than pan-CDK inhibitors because 
CDK4/6 are the main CDKs dysregulated in MM patients, and these inhibitors can 
overcome the development of drug resistance. In addition, there are many studies on 
palbociclib in combination with other drugs such as bortezomib and dexamethasone.
 
Genomic instability and cell cycle dysregulation are interacting processes and 
the interplay of both makes a vicious cycle that contributes to the progression of 
the tumor. In this review, we have summarized the latest knowledge about these 
processes in MM and propose ways to target them for translational purposes. 

The Role of a Research Assistant in the “Sitting less. Move more” 
Digital Intervention for Black/ African American Women Breast 

Cancer Survivors and their High-Risk Relatives  

Cathyanah Jacques

Principal Investigators: Julie Wright, PhD; Catherine Marinac, PhD

Scientific Advisors: Meghan Underhill-Blazey PhD, APRN;
Barbara Halpenny, MA; Jessica Whiteley, PhD

University of Massachusetts Boston; Dana-Farber Cancer Institute

Studies indicate that Black/African American women have a high risk of mortality 
due to a breast cancer diagnosis relative to women of other racial backgrounds. 
Reports determine that some of the barriers that contribute to these outcomes 
in Black/African American women include a lack of preventative screening, late 
stage diagnosis, as well as a lack of access to resources. Additionally, first-degree 
blood relatives of breast cancer survivors have double the average life-time risk for 
developing breast cancer. Moving more though, sitting less, and being physically 
active may improve health outcomes, including reducing breast cancer risk and risk 
for recurrence. The overall aim of the larger project is to create an intervention for 
Black/African breast cancer survivors and their first-degree relatives that promotes 
reducing sedentary time and increasing physical activity in the community using a 
behavior change theoretical model.  The study team will engage key stakeholders 
from the community as well as survivors and relatives to inform study recruitment 
and intervention development.  The purpose of this project is to highlight the role 
of the Research Assistant in the community based study. The Research Assistant 
role throughout the stages of the study includes the recruitment and screening of 
participants, assisting project investigators with interviewing, as well as resource 
and qualitative data analysis. Through this role the Research Assistant is able to 
maintain human subjects protection, integrity of the data collected, as well as 
facilitate intervention development. To date, four interviews have been conducted 
and one is scheduled. The lay and scientific literature and media have been searched 
to identify relevant applications focused on reduction of sedentary time or increasing 
physical activity. Twenty applications have been identified. Next steps will include 
evaluating the applications for cancer specific content, cultural relevancy, and 
inclusion of behavior change techniques.  Overall, the role of the Research Assistant 
has facilitated successful recruitment, enrollment, retention, and data collection as 
well as evaluating existing interventions. Providing multiple ways for the Research 
Assistant to contribute on the 
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Transgender Sensitive Smoking Cessation Interventions

Phedjina Jean
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Smoking is the leading cause of cancer and many other health related diseases, 
such as heart disease, lung disease, and diabetes. The LGBT community makes 
up about 3% of the total U.S. population. About 20.5% of LGBTQ adults smoke 
cigarettes compared to 15.3% of straight adults in the U.S. Along with smoking, 
the transgender population is considered to be vulnerable due to high rates of 
substance abuse, depression, HIV infection, social discrimination, all of which are 
associated with higher smoking prevalence. There are many smoking intervention 
programs conducted with the LGBT population; unfortunately, there is an 
inadequate amount of smoking intervention programs tailored for the transgender 
and non-binary (TGNB) population. The purpose of this study is to examine 
smoking cessation interventions conducted with TGNB people. The study primarily 
included an intervention that promoted or supported smoking cessation but did not 
report quitting rates for the TGNB groups. The study was done virtually, through two 
social media platforms (Instagram and Facebook), with a total of 40 participants. 
The LGBT community is already at a disproportionate risk when it comes to proper 
health care. There is still a lot more research that needs to be done regarding 
smoking prevention within the LGBT community, and the number of published 
articles on this research is limited. 

Glioblastoma 

Donald Johnson

Principal Investigator: Lee Zou, PhD 

Scientific Advisor: Jacob Matson, PhD

Massachusetts General Hospital

Glioblastoma multiforme (GBM) is an aggressive type of brain cancer that is very 
difficult to treat, and people who are diagnosed with GBM have low survival rates. 
The prognosis for a person who has been diagnosed is about a year. The survival rate 
for this cancer in five years is 7% and at 10 years is 5%. Glioblastoma is commonly 
caused by mutations in isocitrate dehydrogenase (IDH1), a key metabolic enzyme, or 
a deficiency of MYC-induced nuclear antigen (MINA53), a histone demethylase. IDH1 
mutations are commonly found in 80% of gliomas and secondary glioblastomas and 
can result in changes in gene expression of these cancer cells. The other genetic 
alteration is in the histone demethylase (MINA53) protein, which can also lead to 
changes in gene expression in gliomas and glioblastomas. This protein is commonly 
highly expressed in glioblastomas but deficiency of MINA53 can reduce malignancy, 
which shows that MINA53 plays a pivotal role in GBM outcomes and the prognosis. 
The treatments for glioblastoma are similar to treatments for other cancer types, 
and patients experience similar bad side effects. But recently there have been new 
treatments to better target glioblastoma, specifically by inhibiting signaling of the 
EGFR pathway, which also plays a role in brain development. However, it is still 
difficult to target treatments to the brain since the blood brain barrier prevents many 
treatments from reaching the brain. There is a need to develop new and creative 
approaches to target treatments to the brain to treat glioblastoma and other brain 
cancers, which can lead to people with this cancer living longer healthier lives.
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Smiling instead of Smoking (SiS) app for non-daily Smokers
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According to the Centers for Disease Control and Prevention, more than 16 million 
Americans live with smoking-related diseases. These illnesses include, but are 
not limited to, cancer, lung disease, heart disease, stroke, and chronic obstructive 
pulmonary disease, leading to death. Therefore, it is advised to stop smoking. 
This pattern of smoking related illnesses is seen in both daily smokers and non-
daily smokers. However, as the number of smokers decreases over the years, 
the proportion of non-daily smokers has been on the rise. Non-daily smoking also 
appears to disproportionately affect vulnerable and disadvantaged groups, such as 
young adults, ethnic minority groups, persons of low acculturation, and individuals 
who experience mental health and substance use challenges. This concern for the 
increase in non-daily smoking patterns has made the delivery of smoking cessation 
support for non-daily smoking a health-equity priority. Although not much research 
has been done to identify the reasoning behind the increase in non-daily smoking, 
efforts are being made to establish smoking cessation treatments that will hopefully 
prove to reduce the number of non-daily smokers in the United States. The main 
purpose of this literature review is to test the effectiveness of a positive psychology 
app, namely Smiling instead of Smoking (SiS) app, to support smoking cessation 
in substance use disorder (SUD) treatment settings. Our lab is actively pursuing 
research to better under-smoking cessation among nondaily smokers utilizing the 
Smiling instead of Smoking (SiS app).

Innervation dynamics regulating changes in growth rate during 
axolotl limb regeneration

Kristina Kelley

Principal Investigator: Catherine McCusker, PhD

University of Massachusetts Boston

The axolotl (Ambystoma mexicanum) is frequently used to study regeneration because 
of its ability to reliably regenerate fully patterned limbs that are almost identical to 
intact, un-amputated limbs. There are two stages of regeneration. During the first 
stage, a blastema forms and the limb is initially patterned. During the second stage, 
the fully patterned “tiny limb” grows in size until it is proportional to the size of the 
animal.  Following patterning and differentiation into the missing limb structure, the 
“tiny limb” initially undergoes rapid growth (early tiny limb). The growth rate decreases 
as regeneration progresses into the late tiny limb stage. We have discovered that 
during regeneration size is regulated through non-autonomous signals. One such 
non-autonomous signal, nerve signaling, could regulate growth in the tiny limb 
by supplying growth factors such as BMPs, which have been found in elevated 
levels during this stage of regeneration. Correlating with increased growth rate, we 
have found a higher nerve area relative to limb area during the tiny limb stages of 
regeneration. As regeneration proceeds through the late tiny limb stage, abundant 
and disorganized nerve bundles become more consolidated, as in unamputated 
limbs. This could be due to axon pruning in the regenerate; however, this has never 
been studied before. Although the mechanisms of nerve driven growth are unknown, 
we hypothesize that nerves supply factors that are necessary for growth in the tiny 
limb. This project aims to analyze the neuronal BMP gene expression and innervation 
dynamics at the time of the growth rate change during limb regeneration by using 
techniques in molecular biology and biochemistry. The results of this experiment are 
contingent on additional lab time, which should take place over the remainder of the 
summer. If the results show a correlation between the BMP expression levels and 
the nerve area, it would indicate that BMP could be a growth factor that is supplied 
by nerves during the tiny limb growth rate change. A possible future direction would 
include conducting an experiment that would inhibit the BMP pathway and examining 
the impact on regeneration during the tiny limb stage. 
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The brain is a common site of cancer metastases, with 150,000 to 200,000 individuals 
diagnosed with brain metastases each year. For example, about 10-15% of stage 
4 breast cancer patients have developed metastases in the brain. One method of 
treatment for these metastases is surgery. Previously, MRI was used to help assess 
the damage done in the brain and give patients a proper diagnosis, but MRI is not 
able to take well-specified images of fiber tracts. Diffusion-tensor imaging (DTI) is a 
new medical imaging tool used to investigate the structure of white matter in the brain 
that can help with pre- and post-surgical treatment for those who are diagnosed with 
brain metastases. Studies of DTI have become increasingly popular among clinicians 
and researchers due to the detailed imaging of the brain that allows clinicians to 
create effective treatments with the potential to increase survival for patients with 
brain metastases by improving the success rate in brain tumor removal surgeries. DTI 
works by introducing extra gradient pulses whose effect “cancels out” for stationary 
water molecules and causes a random phase shift for molecules that diffuse. During 
that process, the pixels will detail the fiber tracts, thus showing the abscess created 
by brain disease. DTI is displayed by either condensing the information received by 
the imaging and placing a number based on it’s ranking of severity or by using glyphs 
(small 3D representations of the major eigenvector). One example of the use of this 
technology was with a 45-year-old patient with stage four breast cancer including 
brain metastases. Clinicians used the technology to create precise observations of 
what was happening in her brain to create a strategic plan for the surgery resulting 
in a successful brain tumor removal surgery. DTI is a prominent tool that has been 
applied with numerous neuroscientific papers and has solved many clinical problems. 
A future study could be performed with 50 patients with pre-operative contrast-
enhanced MRI and DTI scans to evaluate the significance of DTI in intra-axial brain 
tumor cases such as metastasis to further investigate how the new technology could 
help neurosurgeons plan the surgery.

Epigenetic Influences on Developmental Stages of Diffuse Midline 
Glioma (DMG) and it’s Therapeutic Applications

Nischal Khatri
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Dana-Farber Cancer Institute

Diffuse Midline Glioma (DMG) are high-grade glial tumors that arise in midline 
anatomical structures of the brain and are primarily diagnosed in children ages 5-9. 
Although traditional chemotherapy, experimental therapy, and radiation therapy 
are used as types of treatments, not one of these has yielded positive outcomes. 
Consequently, there is no effective treatment for DMG.
  
Previously, little attention has been given to pediatric tumors in research as 
specialized treatments targeting pediatric tumors have not been prevalent. In 
recent years, however, increased awareness about pediatric tumors has led to 
research focused on finding treatments that target pediatric tumors. Single-cell 
RNA sequencing of pediatric high-grade DMG tumors from the Filbin lab has found 
that 80% of those cases include histone mutation in H3.3/H3.1(H3K27M) where 
Lysine (K27) is substituted for Methionine (M), suggesting epigenetic factors that 
guide tumorigenesis. Further research on the developmental stages of DMG has 
identified the cell of mutation as neural stem cells (NSC) and the cell of origin as 
oligodendrocyte precursor cells (OPC), a key finding, as epigenetic state in the 
cell of origin determines the final transcriptional and molecular state of pediatric 
cancers. Another key finding suggests that astrocytes (AC) and oligodendrocytes 
(OC), which are neural cells that mature from OPCs, have a lower proliferation rate 
than OPCs even if they have the H3K27M. Therefore, mechanisms that are able to 
mature OPC-like tumor cells would advance the understanding of DMG and provide 
possible therapeutic applications.
 
Possible treatment interventions may include inhibition of BMI1, a key component 
of Polycomb repressive complex 1, and EZH2, the catalytic subunit of Polycomb 
repressive complex 2 (PRC2), that allows tumor cells to proliferate immensely. 
Another treatment pathway may include inhibition of two other epigenetic 
regulators: lysine demethylase 1 (LSD1) and histone deacetylase (HDAC), which 
induces differentiation of H3K27M tumor cells. Furthermore, additional research on 
the epigenetic determinants of DMG is needed to provide better understanding and 
to discover targeted therapies for pediatric patients. 
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The Mysterious Disease in TB

Mich Kurt Magny
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Scientific Advisor: Irene Wong

Boston Children’s Hospital  

Tuberculosis (TB) causes 3 million deaths worldwide according to the World Health 
Organization.  This infectious disease is caused by Mycobacterium tuberculosis, 
a bacterium that affects different organs by damaging them, such as the brain, 
kidney, spine, and bones.   According to American Lung Association, in 2020 
10 million people will have TB worldwide.  Scientists have been studying TB 
in 2-dimensional cell cultures to see the efficacy of recent treatments such as 
isoniazid, rifampin, ethambutol, and pyrazinamide.  A famous human cancer cell 
line used for in vitro TB studies is A549, which has been helpful in revealing how TB 
infects lung cells. Since the A549 cell line is derived from cancerous lung tissue that 
can make it difficult to fully study TB and its roles within the human body.  Another 
alternative has been the use of mouse cell cultures; however, this also makes it 
difficult to study TB because the cells of a mouse are different from humans.  A 
more biologically relevant in vitro model would be to use untransformed primary 
lung stem cells to study TB infection in lung epithelial organoids.  It is unknown 
how TB infects and affects lung stem cells, although it is likely that tuberculosis will 
disrupt lung stem cell function. This lung epithelial organoid model can be used for 
further research to fully understand TB. Understanding the effects of TB in the lung 
will help develop treatments for patients worldwide.

Tumorigenic Mechanisms and Associated Resistance of IDH Mutated 
Intrahepatic Cholangiocarcinoma

Hanadie Laabadla

Principal Investigator: Nabeel M. Bardeesy, PhD

Scientific Advisor: Lei Shi, PhD

Massachusetts General Hospital 

Intrahepatic cholangiocarcinoma (ICC) is a type of liver cancer that is understudied 
and often detected in its late stages, leading to a dismal prognosis. There is currently 
no established, effective treatment method and surgical removal of the tumor or 
chemotherapy only increases patient survival by a few percentages. Hot-spot 
mutations in genes encoding Isocitrate dehydrogenase (IDH) enzymes are among 
the most frequent genetic alterations in ICC, as well as many other cancer types 
including glioblastoma, acute myeloid leukemia, and chondrosarcoma. IDH enzymes 
originally function to catalyze the conversion of isocitrate to alpha-ketoglutarate (a-
KG). These mutant enzymes lose their original function and give a new ability to 
convert isocitrate to 2-hydroxyglutarate (2HG). 2HG production has been proven to 
cause epigenetic reprogramming, cell differentiation defects, and tumor malignancy. 
While inhibitors targeting mutant IDH enzymes and 2HG production have been 
developed and tested effective in clinical trials, its benefit to the patient is limited and 
drug resistance inevitably occurs. Thus, there are unmet needs to better understand 
the cancer biology and it’s the response to mutant IDH inhibitors that can enable the 
design of improved therapeutics. By using genetically engineered mouse models, the 
Bardeesy Lab is able to create faithful IDH mutated ICC mouse models that exhibit 
phenotypes of patient tumors. Specific research questions that are being addressed 
include, How do IDH mutations alter liver biology and lead to tumorigenesis in a 
physiologically relevant mouse model? As well as, How do IDH mutated tumors 
in mouse models respond to inhibitor treatment?  Further understanding of drug 
resistance is important to improving treatment outcomes, so we wonder what co-
occurring mutations from genes other than IDH mutations may render less sensitivity 
to IDH inhibitors. Researchers of the Bardeesy Lab have hypothesized that frequent 
co-occurring gene mutations in IDH-mutated ICC patient samples confer lower tumor 
sensitivity to IDH inhibitors. To address this hypothesis, the IDH mutant mouse tumor 
models will be genetically engineered to introduce the most frequent co-occurring 
gene mutations including loss of TP53, ARID1A, PBRM1, BAP1, or activating 
PIK3CA mutations. The engineered tumors can be subsequently grown and treated 
with and without IDH inhibitors. Tumor growth can then be recorded to assess the 
sensitivity of each engineered tumor in comparison to the control tumor. Results from 
this study may help further understand the occurrence of clinical ICC resistance to 
IDH inhibitors and contribute to improving future treatment strategies.
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The interaction of biological and non-biological risk factors of 
breast cancer

Matias Latorre

Principal Investigator: Timothy Rebbeck, PhD

Dana-Farber Cancer Institute

Breast cancer is the most prevalent malignancy among women in the United States 
and one of the leading causes of cancer-related death in African American women. 
Specifically, the incidence of Triple Negative Breast Cancer (TNBC), the most 
aggressive subtype of breast cancer, accounts for twice the incidence in young black 
women than in white women. Furthermore, the mortality rate for women with breast 
cancer in the United States is 41% higher for Black women than White women. With 
such a drastic difference in incidence rate and mortality rate between black and white 
women, it is crucial to decipher whether the disparity arises from biological factors 
such as molecular factors, epigenetic differences, or genetic factors, non-biological 
factors such as socioeconomic disparities, cultural differences, or health care 
access, or a combination of both. Since most literature points towards the presence 
of a combination of both biological factors and non-biological factors, a method of 
deciphering what demographic of people are at a higher predisposition for certain 
types of breast cancer is necessary for the advancement of equitable cancer health 
care. This review is made in hopes to bring clarity to the known biological and non-
biological factors that affect breast cancer risk and analyze whether any connection 
or interactions arise from the risk factors. At the time of writing this review, there is 
not any specific research paper that analyzes how the biological factors interact with 
the non-biological factors in populations at risk for breast cancer, therefore future 
research is necessary in order to understand to what degree certain combinations of 
factors can impact a patient’s breast cancer risk.

Investigating inhibitors of IAPs in different cancers 

Jhemerial Lewis

Principal Investigator: Stephanie K. Dougan, PhD

Scientific Advisor: Brittany C. Michel, PhD

Dana-Farber Cancer Institute

Cancer cells are known to manipulate the immune system; for example, cancer 
cells are able to produce molecules to stop immune cells such as macrophages, 
neutrophils, and natural killer cells from working properly, allowing cancer cells 
to continually grow. Immunotherapy treatments have been developed to help 
the immune system to target cancer cells. For example, treatments have been 
developed targeting the immune system checkpoints to help activate the immune 
system. Our lab found that inhibitors of IAPs (IAPis) can also have an immune 
stimulatory effect on a broad variety of immune cells through TNFα superfamily 
receptors that can help promote tumor immunity. Inhibitors of apoptosis proteins 
(IAP) are proteins that serve as inhibitors of programmed cell death apoptosis. 
Recent studies have shown IAP antagonism enhances cytokine production in both 
human and mouse invariant natural killer T-cells (iNKT), leading to the production of 
IFNγ, which is known to help cause an immune response. The Dougan lab found 
the combination of LCL-161 (inhibitor of IAP) with the immunotherapeutic agent 
anti–PD-1 extends survival in mouse models of multiple myeloma and glioblastoma 
and was more effective than the combination of LCL-161 with chemotherapy. The 
next question is if this treatment would be effective in other cancer types, such 
pancreatic ductal adenocarcinoma (PDAC) which is difficult to treat because it is 
known to not respond to immunotherapy. Moreover, PDAC is set to become the 
second deadliest cancer in the U.S by 2025 with a 5-year survival rate of less than 
10%. We would like to see if this treatment would help initiate an immune response 
and attack cancer cells. During this treatment, we would measure tumor size of the 
static tumor as well as metastases since PDAC is known to metastasize.  Finally, in 
the future we would like to focus on how we can improve using IAP inhibitors as a 
treatment because this could help improve immunotherapy for different cancers. 
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Current Status of Oncolytic Viruses in Clinical Trials: A Review

Nicholas Macedo

Principal Investigator: Howard L. Kaufman, M.D.

Massachusetts General Hospital

Oncolytic virus therapy utilizes the characteristics and properties of viruses to target 
and treat cancer. An important area of oncolytic virus research is to optimize oncolytic 
viruses that will better target cancer cells and improve anti-tumor immunity while 
enhancing clinical study designs to confirm therapeutic benefit. A major advance in 
oncolytic virus research was the FDA-approval of Talimogene Laherparepvec (T-VEC) 
– an HSV-1 virus with an engineered GM-CSF gene – for the treatment of melanoma 
in 2015. Since then there have been many pre-clinical studies and numerous clinical 
trials investigating the effects of other oncolytic viruses and strategies across many 
types of cancer. The Kaufman lab has investigated the ability of viruses to induce 
immunogenic cell death and supported immune analyses of patients treated with 
T-VEC and other viruses. There have been no reviews of the clinical landscape, and 
so this review was done to collect and curate data from oncolytic virus clinical trials 
published in the peer-reviewed literature about the characteristics of viruses, and 
patients and study designs being used to evaluate oncolytic viruses in cancer patients. 
It is imperative that these similarities and differences are highlighted to emphasize the 
need for consistency across clinical trials and to standardize methods for clinically 
evaluating oncolytic viruses. In this literature review, we identified 119 papers and 
analyzed data from 97 papers reporting new oncolytic virus clinical trial data and 
included information from a total of 3,233 patients. We recorded data on what viruses 
were used, the features of the virus, including genetic modifications and expression 
of transgenes, which tumors were targeted, the use of combination drugs, safety 
profile, and status of viral shedding, virus detection method, and whether anti-viral 
and anti-tumor immunity were studied. Analysis of the data demonstrated areas of 
consistency as well as gaps in study designs and procedures used across clinical 
trials. Our data can be used to understand the clinical landscape of oncolytic virus 
development and suggest ways to improve oncolytic viruses to improve patient 
outcomes and treatment of cancer.

Versatile Uses of Nanobodies within Medicine and Beyond 

Andrea Mines

Principal Investigator: Mohammad Rashidian, PhD

Scientific Advisor: Taha Rakhshandehroo

Dana-Farber Cancer Institute

Nanobodies are heavy chain only antibodies derived from animals in Camelidae. 
Though classical antibodies have been used in the past, nanobodies possess several 
properties that make them advantageous for use such as their size, heat resistance, 
and ease of production. They have been found to be effective in use as therapeutics 
for cancer and neurodegenerative diseases such as Ahlzheimers and Parkinson’s 
disease. Nanobodies are preferential to use in the research setting particularly due 
to their ease of production within bacteria. Their relatively quick clearance from 
the blood makes them useful as a noninvasive imaging agent that depicts the size 
and location of tumors with even more clarity than previously developed methods. 
Beyond medicine, nanobodies can biochemically be used in research to further 
understanding of the structure and function of intracellular mechanisms and protein 
structures. Mechanisms studied via nanobodies include the Ubiquitan Protesome 
pathway as well as the structures of several G-Protein coupling receptors (GPCRs).  
Using the knowledge about nanobodies that has already been established, we 
can find the most efficient application for these nanobodies and maximize their 
use. Their versatility makes them particularly useful within and beyond the medical 
setting. Moving forward, nanobodies can be further developed and refined to aid 
and/or replace current medical methods of treatment and imaging that typically use 
antibodies or non-specific methodology. 
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Genome Instability in Nuclear Ruptures

Hawa Ndiaye

Principal Investigator: David Pellman, MD

Scientific Advisor: Kathleen Xie, PhD

Dana-Farber Cancer Institute

The nuclear envelope separates the nucleoplasm and cytoplasm of a cell. During 
cell migration through tight spaces, the nuclear envelope can rupture, which leads 
to various consequences for the cell. Cell migration occurs during cancer cell 
metastasis, when cells from the tumor squeeze through narrow constrictions as 
they migrate into and out of the blood stream. Researchers are thus interested in 
studying the consequences of nuclear envelope rupture, since it is a phenomenon 
that affects cancer cells. As researchers study the event of nuclear rupture, they use 
microscope imaging to see what happens to the nucleus and cytoplasm during this 
phenomenon, and they also use graphs to accurately communicate their findings 
with other researchers. One tool that is commonly used is tagging green or red 
fluorescent proteins (GFP or RFP) with a nuclear localization signal (NLS), to label 
the nucleoplasm. Nuclear rupture can be visualized by GFP or RFP spillage into 
the cytoplasm. Several experiments have compared the cell at the start of nuclear 
ruptures to the end of them. From these experiments, one can visually identify the 
sequence of events that occur during nuclear rupture, including bleb formation and 
chromatin extrusion. What about the impact of nuclear rupture on the cell’s genome? 
This is a topic of ongoing investigation. A related phenomenon to nuclear rupture 
is the formation of micronuclei. When a mammalian cell goes through mitosis, the 
nuclear envelope naturally breaks down and needs to reform in the daughter cells.  
Sometimes the envelope reforms incorrectly around an individual chromosome 
instead of all of the chromosomes. When this happens, the cell can develop a 
micronucleus, which will alter the genetic sequence and can lead to cancer.

Financial toxicity among individuals with gynecologic cancer 

Rebecca Nelleke

Principal Investigator: Rachel Pozzar, PhD, RN, FNP-BC

Dana- Farber Cancer Institute

The financial costs of cancer have continued to grow with advancements in 
treatments and increases in cost-sharing by patients. Financial toxicity describes 
the financial distress a patient experiences as a result of an illness and its 
treatments. Given that financial toxicity is a recently acknowledged side effect 
of cancer care, its impact on gynecologic cancer is not well understood. This 
scoping review aimed to collect what is known about the expenses associated 
with gynecologic cancers, how susceptible patients with gynecologic cancers are 
to financial toxicity, and the impact financial toxicity has on patients’ health and 
well-being. PubMed and Brandeis University OneSearch were used to search 
for papers. The search term “financial toxicity” as well as relating terms such as 
“financial hardship” and “economic burden” were paired with “gynecologic cancer” 
and the names of several types of gynecologic cancers. Thirteen papers from 10 
studies were included. The studies examined multiple risk factors such as age, sex, 
race, income, treatment(s), and insurance coverage. In addition, outcomes such 
as alterations in spending habits, debt, nonadherence, loss of wages, and lower 
health-quality of life were measured. Studies demonstrated that financial distress is 
pervasive among individuals with gynecologic cancer and is due to more than just 
income. The economic burden of cancer therapy and lost wages during treatment 
has implications for psychological well-being and financial stability well into 
survivorship. Further research is needed to identify the economic needs of patients 
with specific gynecologic cancers.  Proposals for policy changes should include 
reducing cost-sharing by patients and implementing more effective financial toxicity 
screening strategies and financial assistance resources. 
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 Hereditary Cancer Syndromes and Breast Cancer Translational 
Genetic Research: An Analysis of Racial/Ethnic Biomarker 

Representation

Christina Nguyen

Principal Investigators: Latrice Landry, MS, PhD, MMSC;  
Timothy Rebbeck, PhD

Harvard T.H. Chan School of Public Health, Dana-Farber Cancer Institute

Background: Hereditary cancer syndromes are characterized by familial predisposition 
with hereditary findings resulting in an increased risk of developing cancer in one’s lifetime. 
Due to the multifactorial nature of cancer, identifying genetic factors can be difficult, but 
prove clinically impactful. Although hereditary cancers may be rare, their impact within 
families and communities can be significant. Here, we characterize the impact through a 
translational epidemiology paradigm with a focus on implementation and dissemination 
(T3) and population impact (T4) (Khoury, 2010). In this framework, T3-T4 translational 
genetic research in hereditary cancers captures translation and impact of genetic 
biomarkers for relatively rare heritable cancers. Whereas, breast cancer research includes 
both rare and common forms of breast cancer. In order for there to be an effective precision 
medicine framework for racially/ethnically diverse populations, a thorough analysis into the 
population groups included in both rare and common cancer research is crucial for change 
to be made. Objective: We aim to analyze the racial/ethnic populations included in T3-T4 
hereditary cancer syndrome genetic research and breast cancer research. We further aim 
to compare the racial/ethnic representation in hereditary cancer syndrome research with 
relation to breast cancer research in order to look at the broader effectiveness of precision 
medicine implementation in diverse populations. Methods: We extracted 397 abstracts 
for hereditary cancer syndrome analysis and 1,323 abstracts for breast cancer analysis 
from the Center for Disease Control Public Health Genomics Knowledge Base’s (PHGKB) 
weekly scan. Abstracts were developed into two separate databases (1) Hereditary 
Cancer and (2) Breast Cancer and curated according to derived 23 variables pertaining 
to outcomes, primary disease focus, sample size, and study population variables for 
continent, country, and racial/ethnic representation. The abstracts were double coded for 
quality control. To have a comprehensive understanding of the representation of population 
groups, data were compared from both databases using a tabulation method. Results:  
Our results show that of 397 abstracts for hereditary cancer, 72 (18.2%) did not report 
the population groups studied. Of those with populations groups identified, 49.5% were 
from North America, 16.7% from Europe, 4.3% from Asia, 2.3% from South America, 
1.8% from Oceania, and 0.5% from Africa. Although 6.8% of the studies reported multi-
continental representation, only 0.01% (4/396) of the multi continental studies captured 
non-Caucasian populations. Our results from breast cancer analysis show that of the 
1,323 abstracts in the database, 38.7% were from North America, 25.4% from Europe, 
12.3% from Asia, 1.7% from South America, 3% from Oceania, 1.9% from Africa, 6.4% 
multiple continents reported, and 10.6% no geographic information reported. Conclusion:  
T3-T4 genomic data related to hereditary cancer syndromes mostly represent populations 
of European descent. Additionally, fewer than 1% of all T3/T4 studies were in Africa, and 
fewer than 10% were from Africa, Latin America or Asia combined. T3-T4 breast cancer 
data includes slightly more diversity, but not enough for there to be equal representation 
across population groups. In order for precision medicine to be equally effective and 
interventions to be precise, more research conducted in non-European populations is 
needed to understand the full spectrum of population specific genetic biomarkers. A 
limitation of this research is that for some abstracts, population groups were inferred from 
author information. Future research would need to extract the papers or contact authors 
to obtain more comprehensive population information    

Screening for Drivers of Increased Clonality Using Zebrafish Models 
of Rhabdomyosarcoma  

Anh Nguyet Phan

Principal Investigator: David M. Langenau, PhD

Scientific Advisor: Tiffany C. Eng, PhD

Massachusetts General Hospital

Rhabdomyosarcoma (RMS) is a common sarcoma of childhood, affecting about 
350 patients annually in the United States. RMS tumor cells genetically and 
morphologically resemble primitive muscle cells. Instead of differentiating and 
fusing into striated muscle fibers, RMS cells remain mononucleated and grow 
uncontrollably. RMS is divided into two major subtypes: PAX-fusion negative or 
embryonal (E)RMS, and PAX-fusion positive or alveolar (A)RMS – the former of 
which is the more common subtype of RMS, while the latter is associated with a 
worse prognosis. In addition, patients with metastatic or relapsed RMS have poor 
survival rates of less than 30%. In order to improve this, novel treatments that 
target specific RMS vulnerabilities, such as genes that drive increased clonality and 
numbers of relapse-driving tumor stem cells, must be developed.
 
With the activation of RAS family members reported in ERMS patients, our 
lab developed a transgenic zebrafish model that mirrors human ERMS. This 
development has been used to make ample advancements, such as the 
identification of myogenic, Notch and Wnt pathways in maintaining and expanding 
the RMS stem cell population. Despite this, further characterization of the RMS 
cancer stem cells and self-renewal mechanisms are needed to identify novel targets 
for therapy. Our studies have focused on screening for drivers of increased clonality 
and relapse using our zebrafish model of ERMS and Zebrabow, which is a system 
that allows for lineage tracing through unique fluorescent protein combinations. 
This has allowed us to visualize tumor clonality and identify genes that enhance the 
overall number of tumor initiation events. It is believed that tumors with oligoclonal 
properties behave more aggressively, making the cancer a high-risk disease. With 
no improvements in the survival rates and treatment side effects for high-risk RMS 
in the last 30 years, it is imperative that more work be done to combat this disease.
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A promising therapy in cancer research, known as Chimeric Antigen Receptor T cell 
(CAR-T        cell) therapy was initially discovered many decades ago and is now seeing 
a resurgence in cancer research and clinical treatment protocols. In the early stages 
of research and development it appeared most promising in stimulating the immune 
system in hematopoietic and B cell malignancies to fight tumor cells. CAR-T cell 
therapy is a type of immunotherapy that facilitates and improves the immune system’s 
response in fighting cancer cells by harvesting T cells from patients and using an anti-
virus to introduce new genetic information to target tumor cells. Previously extracted 
patient T cells are engineered to produce chimeric antigen receptors (CARs) to be 
infused in patients with the ability to latch onto and destroy tumor cells. Conceptually, 
the receptors in CAR-T cells contain different domains that enable them to function 
uniquely in destroying targeted cancer cells. They are engineered to encompass the 
components necessary in T cell activation and downstream signaling. There are four 
generations of CAR-T cells each containing a main region with four segments: the 
antigen recognition/binding domain, an extracellular hinge region, a transmembrane 
domain, and an intracellular T cell region that can be engineered and manipulated to 
perform distinct tasks and improve the overall function of the CARs in each generation. 
From the first generation of CARs to the fourth, the extracellular binding domain with 
the single-chain domain variable fragment (scFv) have been extracted from antigen-
reactive antibodies and altered by adding and combining costimulatory domains: 
CD28, 4-1BB, CD28-41BB, or CD28-OX40. These changes work to enhance T 
cell proliferation, cytokine secretion, and increase T cell activity. Considering the 
short period of time that CARs have been used in clinical trials, the results are quite 
promising, and many patients have achieved complete remission of their cancer. 
There were initial side effects; however, researchers have discovered treatments to 
reduce the toxicities associated with the treatment. The future of CAR-T cell therapy 
lies in targeting additional cancer types, in particular solid tumors such as prostate 
cancer, and continuing to minimize treatment related issues while engineering CARs 
to develop more effective generations of CAR-T cell therapies.

Using Induced Pluripotent Stem Cell to Restore Ovarian Functions

Kyla Amaro Peters

Principal Investigator: Raymond Anchan, MD, PhD

Brigham and Women’s Hospital

Primary Ovarian Insufficiency (POI) is the deterioration of proper ovarian function 
before the age of 40 years old. Women with POI experience hot flashes, fatigue, 
psychological tension, cognitive changes, trouble sleeping, accelerated bone loss, 
increased cardiovascular risk and infertility. As a result, these symptoms considerably 
diminish their overall health and quality of life. Although there are available treatments 
such as hormone replacement therapy (HRT), they come with side effects: an 
increased likelihood of cardiovascular disease and breast cancer. This creates a 
need for an alternative technology to protect and restore reproductive functions of 
the ovary. The primary aim of Dr. Anchan’s laboratory is to develop an autologous 
stem cell therapy to generate functional ovarian tissue and produce female steroid 
hormones from granulosa cell-derived induced pluripotent stem cells (iPSCs). 
Granulosa cells, which surround the oocytes, play a critical role in oocyte development 
and maturation in vivo. We hypothesize that mouse granulosa cell-derived iPSCs 
(mGriPSCs) may be differentiated into functional ovarian tissues to restore fertility and 
reproductive hormone synthesis. It is proposed that stem cells derived from somatic 
tissues retain genetic memories of the cell of origin called epigenetic memory. We 
are utilizing epigenetic memory to regenerate functional ovarian tissues from stem 
cells generated from the ovary. The advantage of this approach is the potential to 
continually differentiate functional ovarian tissues independent of early ovarian aging. 
After 28 days of differentiation, mGriPSCs expressed the markers of three-germ 
layers, ovarian and primordial germ cells (PGC). The results showed mGriPSCs have 
the potential to differentiate into ovarian cells and PGCs in vitro. These studies show 
that mGriPSCs tend to homotypically differentiate into ovarian cell types, reflecting 
the iPSCs somatic identity; for example, a primary function of granulosa cells is 
steroidogenesis of estradiol and progesterone. As such, under specific differentiation 
conditions, these mGriPSCS produce steroidogenic cells that synthesize estradiol 
and progesterone. In sum, Dr. Anchan’s research goals are focused on stem cell-
based regeneration of functional ovarian tissue with the intent for these studies to 
provide a platform for translational research and the development of patient specific 
therapies. 
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Certain cancerous tumors are often difficult to diagnose because the strategies used 
are ineffective. Screening for renal cell carcinoma is invasive and often an ineffective 
approach until the cancer has become advanced. The Freedman lab has recently 
demonstrated cell-free DNA methylation analysis (cfMeDIP-seq) as a non-invasive, 
and highly sensitive method to detect cancer. Analyzing fragmented cell-free nucleic 
acid’s methylation patterns in human blood can provide insights into the specific 
tumor that is shedding the DNA. Therefore, cfMeDNA fragments can provide analysis 
for the type of cancer as well as the origin in the body. Compared to other liquid 
biopsy models, the cfMeDIP-seq requires minimal DNA input. For this study, it was 
hypothesized the cfMeDIP-seq approach would be a sensitive and specific method to 
detect early stage renal carcinoma. The hypothesis was affirmed, and this technique 
demonstrated the ability to detect renal cell carcinoma as early as stage I. More 
generally, the cfMeDIP-seq method can potentially be adapted to diagnose several 
other specific forms of cancer at early stages.

Importance of Pseudomonas aeruginosa and Staphylococcus 
aureus in the Lungs of Cystic Fibrosis Patients

Isabella Saldarriaga

Principal Investigator: Kerry Ivey, PhD

Harvard T.H. Chan School of Public Health

Cystic Fibrosis (CF) is a genetic disorder affecting over 70,000 people worldwide. 
Although the life expectancy of those with CF has increased over the years due to a 
better understanding of the disease, lung infection continues to be a main point of 
concern in CF patients. Two of the most prevalent bacteria causing these lung infections 
are Staphylococcus aureus (S. aureus) and Pseudomonas aeruginosa (P. aeruginosa) 
which are highly important in terms of infection transmission and progression. The 
thick mucosal layer of the lungs of CF patients provides a perfect environment for 
P. aeruginosa to thrive. It is important to note that S. aureus is the most prevalent 
microorganism in young CF patients while P. aeruginosa is the most prevalent in 
older CF patients, however, both are present in the lung microbiome throughout CF 
patients’ lifespan. Further research has found that the interaction between these 
bacteria could be linked to common and challenging CF issues such as antibiotic 
resistance. Understanding how to combat problematic bacterial relationships or 
promote beneficial bacterial relationships is ideal in finding new treatments for CF as 
antibiotic resistance becomes a greater concern. The prevention or delay of current 
invasive treatments is a major goal for current research on new therapies. It would be 
interesting to learn whether the manipulation of beneficial bacteria could potentially 
promote a beneficial outcome for CF patients.  
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Using Radiation Therapy alongside Immunotherapy to Boost the 
Abscopal Effect
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About 60 years ago the abscopal effect was witnessed. Radiation on one site of the 
body lead to the regression of the metastatic cancer on another part of the body 
that hadn’t been irradiated yet. The abscopal effect is very rare, and the likelihood 
of it happening is low. The abscopal effect has been connected to mechanisms 
involved in the immune system.  The consensus is that combining radiotherapy with 
immunotherapy provides an opportunity to boost abscopal response rates, extending 
the use of radiotherapy to treatment of both local and metastatic disease on other 
parts of the body. The addition of biomaterials makes the likelihood of achieving the 
abscopal effect even greater. One example of this would be using nanoparticles.  The 
accuracy and precision of the combination treatment (radiation and immunotherapy 
together) when being delivered using biomaterials like nanoparticles increases, and 
the collateral damage to nearby cells decreases. The use of biomaterials makes the 
combination treatment more targeted. This review goes through the most effective 
combinations and mechanisms to achieve the abscopal effect, which would include 
radio therapy alongside immunotherapy delivered using biomaterials such as 
nanoparticles. The goal would be to find a standard of care that would allow for an 
increased likelihood of achieving the abscopal effect, which would make radiation 
treatment an even better cancer treatment option. The big question that lies is what 
mechanisms lead to the abscopal effect and how could they be used for therapeutic 
benefit.

Repercussions of Neutrophils & Treatment

Jhasmer Santana

Principal Investigator: Hongbo R. Luo, PhD

Scientific Advisor: Fabien Loison, PhD

Boston Children’s Hospital, Dana-Farber Cancer Institute

In each and every human being there are thousands of white blood cells that fight 
off many different types of microorganisms and illnesses that may come their way. 
However, just like these pathogens the white blood cells in the body come in many 
different forms. The most common, which usually takes up more than half of the white 
blood cells, are neutrophils. Because neutrophils are the most profuse type of white 
blood cells it is interesting to study what may happen if the body either has a deficiency, 
called neutropenia or surplus amount, called neutrophilia. Prior research has shown 
that patients with either too much or too little of this crucial part of the immune 
system have multiple abscesses anywhere on the skin caused by a vulnerability to 
bacterial or fungal infection. Neutrophils will defend the body from infection causing 
inflammation. The increase in neutrophils is part of the normal early immune response 
called the inflammatory response which leads to neutrophilia. However, abnormally 
high numbers of neutrophils can indicate metastatic cancers. Treatments that have 
been most recently used are chemotherapy drugs and leukapheresis, which is a 
blood filtering treatment to remove the white blood cells from the body. It is also best 
to keep the peripheral blood neutrophil in check because it will cause less symptoms 
for patients and low rates of abnormality across the skin or bloodstream. From this, 
early detection of the number of neutrophils can help detect the metastatic cancers 
or detect infections early in body so that patients with the diagnosis can have the 
least amount of viral spread.
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Sitting Less, Moving More

Dakotah Scalzi

Principal Investigators: Julie Wright, PhD; Catherine Marinac, PhD

Scientific Advisors: Jessica Whiteley, PhD;  
Meghan Underhill-Blazey PhD, APRN

University of Massachusetts Boston, Dana-Farber Cancer Institute

Breast cancer is the second leading cause of cancer related death in women, and the 
most diagnosed cancer in women as well. Black and African American women are 
more likely to be diagnosed with breast cancer, along with other negative outcomes 
that are typically associated with breast cancer treatment. The risk for cancer in 
relatives of those who have or have had breast cancer is high. It is well known that 
reducing sedentary time and exercising is correlated with reduced negative outcomes 
from cancer and risk for cancer. There are many health promotion programs that 
promote physical activity but not many that reduce sedentary time nor actively engage 
the family. What my research team strives for is to design a digital health intervention 
for Black and African American Women breast cancer survivors and their at-risk 
relatives. The project team is currently interviewing community members to inform 
the design of the intervention. This project will utilize special prototyping software to 
design an application prototype that is geared towards health disparities in Black and 
African American women who have overcome breast cancer and their relatives who 
are at-risk. This application aims to reduce sedentary time and increases physical 
activity time. Through the development of this prototype, we will actively engage with 
the Black/AA women community to establish a strong connection and gain direct 
user feedback for our user-tested product. 

Importance of Green Chemistry and Its Impacts

Rooman Shahid

Principal Investigator: Wei Zhang, PhD

Scientific Advisor: Wenfei Hu, PhD

University of Massachusetts Boston

Recent studies suggest that to reduce negative health and environmental impacts 
of scientific practices it is important to utilize sustainable, Green Chemistry principles 
within research settings. Green Chemistry has many benefits that include, but are 
not limited to, an increase in researcher’s safety and environmental protection. 
Furthermore, Green Chemistry is the design of chemical products and processes that 
reduce and/or eliminate the creation and use of hazardous substances in research 
laboratories. Since 2008, our lab began to pursue research in a more eco-friendly 
and mindful way. Grounded in the 12 principles of Green Chemistry, our pursuit has 
yielded positive impact for both the larger environment and the field of research. One 
of the projects that was done in our lab was the pot, atom and step economic (PASE) 
synthesis of pyrrolidine-containing heterocycles through [3+2] cycloaddition-initiated 
reactions. PASE is one example of a green protocol for organic molecule synthesis 
which yields greater advantages of high efficiency, low waste generation, and 
operational simplicity. The PASE project along with other studies illustrate how the 
use of Green Chemistry conventions within experiments can help the environment, 
keep researchers safe and is a more cost-effective, innovative scientific research 
strategy. 
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A look into GDH in its alternating forms

Mariam Sirage

Principal Investigator: Marcia Haigis, PhD

Scientific Advisor: Liam Kelley

Harvard Medical School

Our bodies are constantly exerting efforts to renew and replenish damaged cells, but 
errors can occur in the replication of DNA and RNA that can lead to the development 
of cancer. Cancer is characterized by aberrant cellular growth and survival, which 
threatens healthy organs within the body. Cancer cells often display altered 
metabolism, which helps contribute to the processes of proliferation and migration 
that make cancer particularly deadly. Cancer cells often rely heavily on nutrient 
acquisition in order to synthesize molecules needed for growth. Ammonia, which is 
a waste byproduct of cell metabolism, can act as a nitrogen source that is recycled 
by breast cancer cells by glutamate dehydrogenase (GDH). However, GDH can also 
play a different role in breast cancer. GDH expression has also been demonstrated 
to be reduced in proliferating breast cells, suggesting its expression is inhibitory to 
growth. All in all, GDH appears to play a central role in breast cancer metabolism, 
and deciphering the role of GDH in different subtypes of breast cancer could pave the 
way for therapies that target breast cancer metabolism.

Exploration of 4-1BB Selected T Cells as a Cellular Therapy for 
Leukemia in a Mouse Model 

Daniela Torres

Principal Investigator: David E. Avigan, MD 

Scientific Advisors: Dina Stroopinsky, PhD; Jessica Liegel, MD 

Beth Israel Deaconess Medical Center

Our lab has developed a novel Acute Myeloid Leukemia (AML) vaccine through the 
fusion of autologous dendritic cells (DC) and patient derived AML tumor cells. In a 
phase II clinical trial, the vaccine has proven efficacious by increasing leukemia-specific 
T cells. We are developing a platform to stimulate T cells in-vitro with vaccine. 4-1BB 
is a T cell signaling molecule expressed upon antigen specific T cell activation. We 
hypothesized that the selection of 4-1BB positive T cells following vaccine stimulation 
would yield an enhanced cellular product via enriched antigen specificity. In-vitro data 
further supports our hypothesis that the selection of 4-1BB following fusion vaccine 
education enhances cytotoxicity. Our experiment aims to evaluate the potency of 
4-1BB selected vaccine educated T cells in a murine model. T cells were isolated 
and incubated with IL-7/IL-15 and DC/AML fusion vaccine. Subsequently 4-1BB 
positive T cells were isolated using agonistic 4-1BB antibody and expanded with 
standard activation beads (Dynabeads). Upon injection of 4-1BB vaccine educated 
T cells in an immunocompetent murine leukemia model (C1498), we followed tumor 
progression using Bioluminescence Imaging (BLI) for survival. Our first experiment 
has shown promising results: mice treated with 4-1BB positive vaccine educated 
T cells had a 60% survival at day 90. In contrast, the cohort treated with vaccine 
educated T cells not selected for 4-1BB all succumbed to disease by day 65. Our 
untreated control and T cell alone treatment cohorts all required euthanasia due to 
disease by days 40 and 32, respectively. In the near future, we will initiate a new 
experiment in which we will use CD45.1 T cells to differentiate from CD45.2 native T 
cells. We hope to assess and track the localization of infused T cells by measuring 
the percent of CD45.1 and circulating leukemia specific T cells.    
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Crystallizing human inorganic pyrophosphatase (HsPPA1) 

Courtney Truong

Principal Investigator: Daniel P. Dowling, PhD

Scientific Advisor: Andrew Gnann

University of Massachusetts Boston

Degrading inorganic pyrophosphate helps drive crucial cellular processes (e.g. DNA 
replication) forward. The catalyzation of the hydrolysis of inorganic pyrophosphate 
in the cell is tightly linked with the cell’s energy state and is therefore of interest 
in the study of metabolic changes that accompany cellular proliferation in cancers. 
The first structure of human cytosolic inorganic pyrophosphatase (HsPPA1) was 
recently reported; however, it does not contain cofactors, substrates, and products. 
To better understand how HsPPA1’s structure permits its function, this project strives 
to optimize crystallization of the protein and to collect high resolution X-ray diffraction 
data to characterize the details of structural states throughout the catalytic cycle. Our 
current understanding of HsPPA1 is largely based on similarities to the yeast enzyme, 
which is the most related structural model sharing 53% sequence identity; therefore, 
additional studies of the human enzyme are of interest considering its involvement 
in disease. So far, efforts have resulted in purification of the enzyme to high purity 
using fast protein liquid chromatography, and  crystallization in conditions giving rapid 
nucleation and robust crystal growth. X-ray diffraction experiments using the crystals 
yielded moderate resolution data, and current work is directed toward learning to use 
software for analyzing X-ray diffraction data, model building, and model refinement.

Racial/Ethnic Disparities in Ovarian Cancer and its Effect on 
Women in the US

Handel Ulysse

Principal Investigator: Rachel Pozzar, PhD, RN, FNP-BC

Dana-Farber Cancer Institute

Ovarian cancer is the fifth leading cause of cancer death for women in the United 
States, making it a highly important disease to study. Although ovarian cancer 
incidence is highest among non-Hispanic white women, Black women have the 
lowest five-year survival rates. Black and Hispanic women disproportionately suffer 
ovarian cancer primarily due to their unequal access to health care. The study aims 
to describe racial and ethnic disparities in ovarian cancer in the US. The results 
will inform and guide the development of interventions to improve ovarian cancer 
care for women from diverse racial and ethnic backgrounds by highlighting what 
is currently working and further suggest what may be done by the Cantor Center 
and local communities to narrow the gap. Research articles were retrieved from 
PubMed and CINAHL. The articles described differences in ovarian cancer treatment 
and outcomes according to socioeconomic status, demographic location, and racial 
background. Six articles were selected for review. Results showed that socioeconomic 
disadvantage is associated with a delay in ovarian cancer presentation. The results of 
this literature review suggest that disparities in survival may relate to racial and ethnic 
differences in ovarian cancer treatment, follow-up care, communication, and receipt 
of genetic counseling and testing. As a result, the implications are that more federal 
funding needs to go into those areas of practice. Outcomes may show equal quality 
of care, improvements in participant recruitment numbers, early awareness, cultural 
sensitivity, which thus establishes trust in patient-provider environments, and vastly 
increased survival rates for women of color.
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Release of  β-Endorphin in response to UV light exposure 
promotes addiction and sun-seeking behavior contributing to 

melanomagenesis

Valaree Villegas

Principal Investigator: David E. Fisher MD, PhD

Dana-Farber Cancer Institute, Massachusetts General Hospital

Melanoma is an aggressive skin cancer that is historically known to be treatment-
resistant. Factors such as fair skin, numerous moles, family history and 
immunosuppression place individuals at high risk of acquiring melanoma, but the 
predominant risk factor is ultraviolet radiation (UVR). Exposure to UVR through direct 
sunlight or tanning beds can induce genetic changes, alter immune skin functions, 
produce growth factors and induce reactive oxygen species (ROS) which affect cellular 
proliferation, differentiation and survival. Understanding why individuals partake in 
sunbathing and artificial tanning can determine if the act is for aesthetic desires or 
due to biological addiction. Researchers aimed to investigate an opioid receptor-
mediated addiction-like response by the expression of β-endorphin in UV-irradiated 
mice. By exposing dorsally shaved mice to UVB for 5 days a week for 6 weeks, 
β-Endorphin levels increased during treatment and returned to baseline levels when 
treatment ceased. UV-irradiated mice were assessed by the Straub tail phenomenon 
to indicate an opioid-mediated behavior upon UV exposure. Opioid tolerance and 
physical dependencies were identified in mice whose behavioral choices were guided 
by UV exposure in a conditioned place preference/aversion assay. The data indicates 
that individuals become dependent on endogenous opiates due to the pain-relieving 
effects, which makes them actively seek UV light in order to avoid consequences and 
withdrawal symptoms. UVR is life-threatening and dangerous for its ability to promote 
sun-seeking behavior, which can be the precursor to skin cancer. Prospective 
studies should aim to investigate ways to prevent UV-induced melanomagenesis by 
suppressing biological, sun-seeking behaviors. 

Prostate Cancer and its relation to exercise training through the 
TMPRSS2-ERG gene fusion

Madison Webber

Principal Investigator: Kai Zou, PhD

Scientific Advisors: Benjamin A. Kugler, M.E.P., Meaghan C. Anderson, 
B.H.S., Paul D. Nguyen

Dana-Farber Cancer Institute, University of Massachusetts Boston

Prostate cancer (PCa), in the United States, is the most diagnosed cancer and second 
leading cause of death in males. Previous research has shown exercise training 
as beneficial for chronic illnesses as well as different cancers, including prostate. 
Recently, exercise has been considered as more than just a preventative measure, 
but a treatment for prostate cancer. The goal of this review is to emphasize the use 
of exercise training as a treatment in prostate cancer as well as highlight a potentially 
key pathway. Many studies have shown exercise training has a positive impact on 
PCa patients such as reduced cell viability, enhanced delivery of treatment drugs, 
reduced angiogenesis and even decreased tumor progression or metastasis by up 
to 60%. Of PCa cases, 50-81% present a gene fusion known as TMPRSS2-ERG. 
This gene fusion has demonstrated its ability to cause the overexpression of the ERG 
gene, expediting metastasis. In addition, TNF- α has been shown to be the most 
likely cause of TMPRSS2-ERG when it experiences excessive amounts of oxidative 
stress. Interestingly, chronic exercise has been shown to alleviate oxidative stress in 
the body, leading to reduced ROS levels experienced by TNF- α, therefore decreasing 
the chances of developing TMPRSS2-ERG. It is hypothesized that TMPRSS2-ERG-
negative PCa patients that have a healthy exercise routine are less likely to progress 
to advanced PCa than patients who do not exercise. By researching this pathway 
and its relationship to exercise, physicians may be able to better target early-stage 
PCa patients with exercise training as a treatment to drastically decrease progression 
to advanced PCa and mortality rates.
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The importance of learning how eurocentric bias in polygenic risk 
scores are currently impacting diverse populations especially with 

regards to direct to consumer risk assessments

Feven Woldesenbat

Principal Investigator: Danielle Braun, PhD

Scientific Advisor: Theo Huang, PhD

Dana-Farber Cancer Institute 

Polygenic risk scores are numerical values that represent the relative risk one has of 
acquiring a certain disease. They are calculated by using large databases of genetic 
variants called genome-wide association studies (GWAS) and adding the number 
of alleles associated with the disease at each variant then weighting that number 
according to its significance. Polygenic risk scores have shown great promise in their 
potential to personalize screenings, diagnosis, and preventative methods for various 
diseases; however, a recent discovery is the severe underrepresentation of diverse 
populations and eurocentric biases which has undermined that potential. This disparity 
is largely due to the fact that many GWASs overrepresent European ancestries in 
comparison to their occurrence in the world population. One study showed that from 
2008-2017, polygenic risk scores had 460% European ancestry representation, but 
only 40% Asian, 19% Latino, 17% African, and 0% oceanic ancestry representation. 
It continued to show that these polygenic risk scores were also less accurate for 
the underrepresented populations in comparison to their performance for European 
ancestry samples. The effectiveness of the polygenic scores were around 100% 
for Latino/Hispanic and East Asian people in comparison to people of European 
descent, but it was around 50% as effective for African and South Asian people. 
Considering the significance of the disparity in polygenic risk score representation 
and performance for certain populations, this review aims to highlight the importance 
of the question of how this disparity currently affects those populations. A possible 
approach to examining this question may be to look into direct-to-consumer risk 
assessments (assessments that provide risk prediction services to consumers) and 
how they impact populations underrepresented in polygenic risk scores because it 
is in these assessments that risk scores are being most publicly utilized. Direct-to-
consumer risk assessments may already be exacerbating health disparities due to 
their use of non-inclusive polygenic risk scores.
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Notable Achievements 2020

In the past year a student participating in our CURE/U54 programming: 
• In the past year a current or former CURE/U54 REC trainee: 
• Graduated from one of the following colleges or universities – UMass 

Boston, Williams College, Tufts University, Massachusetts College of 
Pharmacy and Health Sciences

• Was accepted and will be pursuing their education at one of the 
following institutions: 

• UMass Boston, Colby College, UMass Boston, Wentworth, Tufts, 
Boston University and Spelman College

• Became a published author
• Continued their research in the lab of their summer mentor
• Co-organized a conference on Black Health Matters at Harvard 

University 
• Through QuestBridge received a 4-year scholarship to attend college
• Received their medical degree from Howard University medical school 

and started their residency at the University of Pennsylvania Health 
System 

• Completed a PhD in Molecular, Cellular & Integrative Physiology at 
UCLA and started a post-doctoral fellowship at UCLA investigating 
genomic rearrangements that occur with cardiac disease

• Was accepted into UMass Boston’s Initiative for Maximizing Student 
Development program 

• Secured a position with the CDC Foundation as a Health Economist
• Received the 2019 Monica H.M. Shander Memorial Fellowship Award 

from the Wistar Institute Cancer Center for her research on an African-
specific variant of the p53 gene at the 

• Was accepted into the DFCI – Newly licensed nurse residency program 
• Will enter a PhD program in the fall at UMass Medical School 
• Secured employment at Abt Associates as a health policy researcher 

and nurse scientist 
• Started a PhD in Biochemistry, Structural Biology, Cell Biology, 

Developmental Biology and Molecular Biology (BCMB Allied) at Weill 
Cornell Medicine-Graduate School of Medical Sciences

• Presented at the 2019 Annual Biomedical Research Conference for 
Minority Students in Anaheim, CA – Three received travel awards and 
three received research awards

• Started a Postdoctoral fellowship at University of Texas Health Science 
Center at San Antonio
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The CURE and U54 Programs thank:

Dana-Farber/Harvard Cancer Center and University of Massachusetts Bos-
ton U54 Comprehensive Cancer Partnership Program - U54 CA156732-10

Young Empowered Scientists for ContinUed Research Engagement (YES 
for CURE) National Cancer Institute - 5R25CA221738-03

Dana-Farber/Harvard Cancer Center’s (DF/HCC) Continuing Umbrella of 
Research Experiences (CURE) and University of Mass Boston and DF/
HCC Partnership (U54) wishes to acknowledge and thank the principal 
investigators, mentors, scientific advisors, lecturers, journal club facilitators, 
advisory board and supporters for expanding the career horizons of our 
students. 

A special thanks to: 

James DeCaprio, MD
David Shore, PhD, JD
Kathy K. Best, MBA
Charles Nwosu, PhD
Misal Bali, MS, MBA
Maria Smith, PhD
Peter Saradjian, MS, JD
Shannon T. Bailey, PhD, MS
Phong Q. Quang, BS
Richard Newman, MA
Gisselle Vélez-Ruiz, PhD
Mine Metitiri, MPH, MSc
Gordon Hanlon, BA
Jasmine Burton, BS, MSc
Phoebe Kenney, MA
Stan King, PhD
Nicole Maddox, PhD
Michaela Levin, PhD
Shannon Petit-Frere
Atef M. Fayed
Jiacheng Mo
Isabella Saldarriaga
Gabriela Rico
Rebecca Nelleke
Daniela Torres
Jovan Tormes Vasquerano
Ruben Martinez
Evelyn Abayaah
Surein Arulananda, PhD, MB
Mark Bachrach
Suha Ballout, PhD
Isle Bastille
Urmimala Basu, PhD
Mesfin Bekalu, PhD
Deepak Bhere, PhD
Noah Bloch
Lori Buswell, RN, CS, OCN
Peter Cabeceiras
Corey Calhoun
Wootchelmine Christalin
Sun Sook Chung, PhD
Dora Correia, PhD, BMD
Roxane Darbousset, PhD
Ernest Darkoh, MD
Andrea Dawes

Amalia Driller-Colangelo
Sonia Dubois, PhD
Hawasatu Dumbaya, PhD
William Farrick
Zareen Farukhi, MD
Erica Fletcher, EdM
Kayroll Galbraith-Gyan, PhD 
Lauren Garlick
Krinio Giannikou, PhD 
Stanley Gill 
Laura Godfrey, PhD 
Karina Gonzalez Herrera, PhD 
Apurva Govande 
Andrew Hantel, MD
Tania Hernandez
Logan Hille 
Aaron Hosios, PhD 
Franklin Huang, MD 
Sonal Jhaveri, PhD 
Pallavi Joshi  
Kevin Kensler, PhD
Aleksandra Kolodziejczyk, MSc 
Julie Konge, PhD 
Joe Kossowsky, PhD 
Latrice Landry, PhD  
Maro Laslo, PhD 
Christopher Lathan, MD 
Christian Lawrence 
Brian Lewis, PhD 
Jessica Liu, MPH
Kim Lagerborg
Brianna Lowey
Nicole Maddox
Michael Mazzola 
Alicia McConnell, PhD
Jill McCusker
Zach McKenzie
Beverly Moy, MD
Nora Mueller, PhD
Rosemary Nabukeera
Nhu Nguyen
Janice Nieves-Bonilla, PhD
Georgios Ntolkeras, MD
Sheila Nutt, EdD
Richard Oakley
Ena Oreskovic
Luciana Pádua Tavares, PhD

Corrie Painter, PhD
Hembly Rivas
Jorge Rodriquez, MD
Temperance Rowell, PhD
Daniel Rubin
Julie Sesen, PhD
Sarah Shin 
Christopher Sistrunk, PhD
Laura Stransky, PhD 
Hannah Tam 
Chiara Testini, PhD 
Stevenson Tran 
Coradelia Valdez, PhD 
Marina Watanabe 
Jason Williams, PhD 
Irene Wong 
Jason Wu, PhD
Esra Yalcin, PhD
Yongxin Ye, PhD
Damian Young, PhD 




