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Socioeconomic Disparities of Cervical Cancer 

Cleidi Argueta-Flores

Principal Investigator(s): Jaime E. Hart, ScD

Brigham & Women’s Hospital

Throughout the last decade, there has been a call to eliminate cervical cancer as a 
public health issue and make it one of the first complete cancer success stories. Yet 
there is growing evidence of disparities by race, ethnicity, and socioeconomic status 
in all aspects of cervical cancer. The epidemiology of cervical cancer emphasizes 
the health disparities that exist worldwide, with an excess burden of cases in low- 
and middle-income countries (LMICs). The purpose of this project is to explore the 
epidemiology of cervical cancer in these developing countries to identify possible 
opportunities to reduce the overall burden of cervical cancer. The project has two 
parts: (1) a narrative review from sources including PubMed, Google Scholar, Science 
Direct, and the World Health Organization and (2) exploration of publicly available 
datasets on cervical cancer outcomes and prevention measures around the world. 
Keywords and phrases for the narrative review included “HPV vaccination rates”, 
“Epidemiology of cervical cancer”, “Screening rates in low income countries” and 
“elimination of cervical cancer”. Papers that met our search criteria were read in 
depth to extract key findings and policy recommendations. Six articles met our 
inclusion criteria. A number of datasets from the World Health Organization and 
other worldwide NGOs were identified for analyses. The literature review identified 
notable disparities in prevention, incidence, and mortality both within and between 
countries. We anticipate similar patterns will be identified in the identified datasets. 
There are clear opportunities to eliminate cervical cancer as a public health problem 
with more equitable access and resource allocation to help uptake HPV immunization 
and screening rates in LMICs. Overall, there is also a lack of research conducted in 
screening prevalence in LMICs, with most rates being self-reported, so there’s an 
opportunity to improve accurate screening rates.
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LifeFirst SWASTH Healthcare Practitioner Engagement with 
Tobacco Cessation in India

Zina Asante

Principal Investigator(s): K. Vishwanath, PhD; Shoba Ranamadhan, ScD, MPH

Scientific Advisor(s): Sitara Mahtani, MPH

Dana-Farber Cancer Institute

LifeFirst SWASTH is a project testing an intervention that promotes tobacco 
cessation in Mumbai, India, specifically focusing on lower income communities. 
Most tobacco cessation projects are built for and tested in high income countries, 
where people smoke cigarettes much more commonly than in India. Those tobacco 
cessation projects also focus on a different form of tobacco use than the smokeless 
kind that is more commonly used in India. To address this, LifeFirst SWASTH trains 
practitioners to screen patients for tobacco use, provide brief advice about tobacco 
cessation, and refer interested patients to a free counseling service which will 
follow up with them for a period of 6 months. The community clinics in which this 
project takes place are under-resourced. The community healthcare practitioners 
who participate in the training program are already overworked. To make the extra 
work delivering the intervention as beneficial as possible, LifeFirst SWASTH uses 
two modes of technology to build practitioners’ overall professional capacity. 
These platforms are a customized app that the practitioners will use to enter their 
patients’ information and a WhatsApp group chat they share. The research question 
explored in this annotated bibliography is how are healthcare professionals engaged 
in resources such as group chats and platforms in a way that benefits them all? 
The research was conducted by searching keywords and phrases in PubMed and 
Google Scholar. These phrases included “healthcare practitioners in low-income 
communities”, “tobacco cessation efforts in India”, “physician engagement”, and 
“healthcare practitioner apps”. Generally, practitioners are most engaged when 
there is accountability, communication, incentives, interpersonal relations, and 
opportunity involved in the process. This annotated bibliography will support 
the capacity increase of healthcare workers in Mumbai, India, allowing them to 
successfully administer the best aid they can offer to their tobacco addicted 
patients on their journey to quit. 
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Synergistic Zotatifin and Venetoclax Combination Treatment for Acute Myeloid 
Leukemia

Noha Awais

Principal Investigator(s): Peter van Galen, PhD

Scientific Advisor(s): Yoke Seng Lee, PhD

Brigham and Women’s Hospital

Acute myeloid leukemia (AML) is characterized by the abnormal proliferation of clonal, 
differentiated hematopoietic cells in the blood and bone marrow. AML predominantly 
affects older individuals with poor prognosis, a difficult-to-treat population often 
ineligible for intensive chemotherapy due to the risk of severe adverse effects. Alternative 
treatments include Venetoclax, an FDA-approved selective B-cell lymphoma-2 (BCL-
2) inhibitor, as well as Gilteritinib, a second-generation inhibitor targeting FLT3, a 
receptor that is most commonly mutated in AML. However, a subset of patients harbor 
refractory disease, or relapse after initial response. Zotatifin is a novel class of drug 
that inhibits the eukaryotic translation initiation factor 4A (eIF4A), the helicase subunit 
of the eIF4F translational machinery. Zotatifin is currently being evaluated in phase I/
II clinical trials for solid tumors such as breast, lung, and colorectal cancer in which it 
has shown great promise. Intriguingly, its broader application towards hematological 
malignancies has yet to be evaluated. The purpose of this study is to investigate the 
efficacy and molecular mechanism of Venetoclax and Zotatifin combination treatment 
in induction of selective AML cell apoptosis. MV4-11 and MOLM-13 AML cell lines 
were treated for 24 hours with 100nM of Venetoclax alone, 100nM of Zotatifin alone, 
and the combination of 50nM Venetoclax with 50nM Zotatifin. Western blot analysis 
was used to assess protein expression levels for pro-apoptotic BAK, BAX, and 
anti-apoptotic BCL-2. We demonstrate that Venetoclax and Zotatifin synergistically 
mediate AML cell killing in both cell lines, concomitant with a significant increase in 
pro-apoptotic BAK levels. BAX and cleaved BCL-2 were also increased, consistent 
with apoptosis. In conclusion, Venetoclax and Zotatifin combination treatment holds 
great promise for AML patients intolerant of intensive chemotherapy and/or those 
who relapse after being administered with a FLT3 inhibitor. The combination therapy 
may also be extended to other blood cancer subtypes.
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Generation and Characterization of Human Neural Stem Cell 
Models of Pediatric Brain Tumors

Emma Bateman

Principal Investigator(s): Pratiti (Mimi) Bandopadhayay, MBBS, PhD

Scientific Advisor(s): Adam Kebede, PhD

Dana-Farber Cancer Institute

Gliomas account for roughly 56% of malignant pediatric brain tumors, with the 
most aggressive forms being pediatric high-grade gliomas (pHGG). The current 
standard of therapy for gliomas, namely a combination of surgery, chemotherapy, 
and radiotherapy, have a limited success rate due to the onset of resistance to 
treatment which emphasizes the importance of finding other therapies for pHGGs. 
New evidence shows that pHGGs have a strong correlation with the K27M histone 
mutation, but little is known about how this mutation is responsible for increasing 
pHGGs risk except for offsetting histone activity. Our goal is to investigate if the 
K27M histone mutation creates a permissive environment that triggers a mutational 
cascade, leading to pHGG onset. After generating histone mutations in neural 
stem cells, our aim is to monitor how and which additional mutations develop. This 
evidence will give more insights for developing new pharmacological approaches for 
pediatric high-grade gliomas and, hopefully an improvement in patients’ prognoses.



5

Developmental and Genetic Determinants of Relapse in B-cell 
Acute Lymphoblastic Leukemia

Mia Blennau

Principal Investigator(s): Mark Murakami, MD

Scientific Advisor(s): Hyun Hwan (Phillip) An and Mingzeng Zhang, MD

Dana-Farber Cancer Institute

Adult forms of acute lymphoblastic leukemia (ALL) are characterized by high rates of 
relapse even after achieving complete remissions, resulting in a poor prognosis. Efforts 
to improve outcomes through therapeutic agents targeting oncogenic mutations 
largely have failed in part due to inter-tumor heterogenicity. Indeed, we have previously 
demonstrated a strict divergence in oncogenic mutation patterns at relapse among 
primary human BCR-ABL-rearranged ALLs. These differences were related to the 
B-cell differentiation state. In this study we retrospectively identified an institutional 
cohort of relapsed adult B-ALL patients to define the strength of association between 
genetic and immunophenotypic shifts across all molecular subtypes of adult forms of 
B-ALL. We sought to understand if the spectra of oncogenic mutations observed at 
the time of progression in adult forms of B-ALL across multiple cytogenetic subtypes 
are restricted by the B-cell differentiation state. First, we obtained mutational profiling 
data of adult patients who relapsed after first line therapy for B-ALL from the Dana-
Farber Cancer Institute Hematologic Malignancy Data Repository (HMDR). Second, 
we identified tumor immunophenotype in order to describe the prevalence and nature 
of immunophenotypic shifts within individual patient leukemias. Lastly, we computed 
for recurrent associations between mutations in oncogenic signaling pathways 
and B-cell differentiation state. To validate these findings, we performed single-
cell gene expression profiling, ATAC, and chromatin state conformation on B-ALL 
cells from samples of blood and bone marrow available at the Dana-Farber Cancer 
Institute Pasquarello Tissue Bank. We found that there are key genotype-phenotype 
associations present in B-ALL patients that allows a more in-depth understanding 
of the impact of key oncogenic mutations on cellular fitness. These data allow to 
accurately risk-stratify patients receiving first line therapy for B-ALL and inform 
the development of novel targeted approaches towards mutationally dysregulated 
pathways with the potential to drive relapse within a given phenotypic cell state.
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Evaluating the Effects of MDM2 Inhibition in Models of 
Glioblastoma Multiforme 

Jaime Chow

Principal Investigator(s): Rameen Beroukhim, MD, PhD

Scientific Advisor(s): Veronica Rendo, PhD

Dana-Farber Cancer Institute

Blocking the p53-MDM2 interaction has been an attractive approach for targeted 
therapy since it can be broadly applied to many cancer types while still having more 
specificity than the current standard of care such as chemotherapy and radiation. 
Many studies have successfully created small-molecule drugs targeting this protein-
protein interaction (PPI); however, there have also been many challenges in the clinic, 
such as the heterogeneity found in Glioblastoma patients, as well as complexities 
of the p53 protein itself, which make it difficult to create a common treatment for 
this disease. AMG-232 is the most potent MDM2 inhibitor created and is currently 
undergoing clinical trial evaluation. We aim to study the effects, dosage, and possible 
toxicity of the MDM2 inhibitor AMG-232 in patient-derived glioblastoma multiforme 
(GBM) cell lines (p53 wild-type BT145 and p53 mutated BT359) as well as in bone 
marrow cells (BMMC). We used CellTiter-Glo (CTG) assays to measure cell viability 
with increasing concentrations of drug which showed decreasing percentages of 
viable cells, and then we followed up with an incucyte assay to determine if the cells 
were killed via induction of apoptosis, or if the cell cycle was just arrested. With the 
drug currently under clinical trials, we hope that our studies can help elucidate how 
the drug should be used to enhance efficacy.
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Regulation of Survivin Isoform Expression

Alexandra DaCruz

Principal Investigator(s): Edward J. Benz Jr., MD

Scientific Advisor(s): Shu-Ching Huang, PhD

Dana-Farber Cancer Institute

Survivin is the smallest inhibitor of apoptosis and is highly expressed in human 
cancers. Alternate splicing of survivin transcripts results in two major forms, surviving, 
and survivin-2B. Survivin protects cells against different apoptotic stimuli, while the 
survivin-2B protein has a pro-apoptotic effect by sensitizing cells to apoptosis. It has 
been shown that survivin isoforms that promote apoptosis and those that inhibit it 
correlate with tumor prognosis, suggesting opposing roles for different isoforms in 
progression and/or tumorigenesis. It is important to understand how survivin isoform 
expression is controlled in order to design isoform-specific biologic agents for cancer 
treatment. In this study, we focused on the effect of a panel of splicing factors on 
the regulation of exon 2B expression by examining RNA expression via RT-PCR in 
HeLa cells. Splicing factors when acting individually can modulate survivin isoform 
expressions either positively or negatively. Collaboration among several splicing 
factors during alternative splicing may also affect the splicing of an exon; thus, 
identifying relevant splicing pathways for expression of the survivin 2B isoform may 
also require a combination of several splicing factors. 
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 The Effects of COVID-19 on Advanced Prostate Cancer Treatment 
in the U.S., UK, and Spain

Tiffany Dang

Principal Investigator(s): Lorelei A. Mucci, ScD

Scientific Advisor(s): J. Bailey Vaselkiv, MPH; Konrad H. Stopsack, MD; Osasenaga 
Idahor and Svava Valfells

Harvard T.H. Chan School of Public Health

The SARS coronavirus-2 (COVID-19) pandemic prompted healthcare providers 
to adjust cancer care in accordance with governmental stay-at-home orders. The 
pandemic’s impact on advanced prostate cancer patients is concerning given 
unknown effects of delayed care on cancer progression and mortality, particularly 
among advanced cases, and how this varies by country. We undertook a descriptive 
analysis of the Physician-COVID-19 questionnaire from the International Registry 
of Men with Advanced Prostate Cancer (IRONMAN). We examined changes to 
treatments, visit formats, and other clinical factors during the pandemic, and the 
geographic differences for patients across Spain, the United States, and the United 
Kingdom. We calculated summary statistics for 77 individuals with advanced 
prostate cancer. Physicians of these patients answered this questionnaire from July 
to November 2020. We compared differences between the proportion of patients 
with treatment changes in Spain, the U.S., and the U.K. to determine how a patient’s 
country affected their clinical care. Of the 77 individuals, 47 (61%) were from the 
U.S., 20 (25.9%) were from the U.K., and 10 (12.9%) were from Spain. Our data 
show the pandemic impacted clinical care for a greater proportion of patients from 
the U.S. compared to the U.K. and Spain: 38.3% U.S. patients, 5% of U.K. patients, 
and 0% of Spanish patients reported treatment changes. The significant difference in 
treatment changes discovered between these countries is perhaps a consequence 
of varying national responses to COVID. Further analysis of patterns in diagnostic and 
treatment changes in advanced prostate cancer can better help assess later-stage 
cancers and standardize oncologic management during global emergencies. To our 
knowledge, this is the first study to examine the impact of the pandemic on clinical 
care for an international cohort of patients with advanced prostate cancer during the 
height of the pandemic. 
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Discovering the Dosage and Measure of Time for Peak Protein Degradation 
with Lenalidomide 

Emily DaSilva

Principal Investigator(s): Benjamin Ebert, MD, PhD 

Scientific Advisor(s): Charles Zou
 

Dana-Farber Cancer Institute 

Lenalidomide is an analog of the controversial drug Thalidomide. Originally used 
as a medication for morning sickness, Thalidomide caused severe birth defects 
in fetuses in the late 1950s and early 1960s causing the drug to be banned until 
recently. The major issue with the mechanisms for Thalidomide and Lenalidomide 
have been discovered and they are currently being used to treat multiple diseases, 
including some cancers. Lenalidomide is used to treat myelodysplastic syndromes, 
an abnormality in the blood-forming cells in the bone marrow. Lenalidomide is an 
immunomodulatory drug (IMiDs), which modulates the immune system. IMiDs 
are also known as molecular glue degraders. Lenalidomide is an effective drug 
against multiple myeloma as it degrades the protein IKZF3, which is essential to the 
maintenance of cancer. By binding to an E3 ubiquitin ligase, specifically cereblon 
(CRBN), Lenalidomide causes IKZF3 to subsequently be poly-ubiquitinated and 
degraded by the proteosome. In this project, we addressed the question, “at what 
dose, and after how much time, is the drug most effective at degrading IKZF3 in 
mammalian cells?” To do this we conducted multiple experiments with different 
levels of titration, ranging from 0.01 micromolar to 10 micromolar, and a time point 
experiment ranging from 5 minutes to 24 hours. We used flow cytometry to observe 
the mean fluorescent data of degradation in cells with GFP-tagged IKZF3. We put 
these cells in different conditions, and different doses and timeframes, to see when 
Lenalidomide is most effective. Following the research done by Dr. Benjamin Ebert, 
we concluded that Lenalidomide degrades IKZF3 best at 1 micromolar for at least 6 
hours, though significant degradation can be seen within an hour of original drugging 
and even as quickly as 15 minutes. This research is impactful as it lays out the 
conditions for in vitro studies in mice and eventually humans. Without this research, 
when conducting in vitro studies the dosage and timeframe may affect the study as 
the side effects of this drug may cause serious harm. 
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Brain Tumor Surgery is Safe in Octogenarians with  
Metastatic Disease

Hashem El-Saudi

Principal Investigator(s): Rafael Vega, MD, PhD

Beth Israel Deaconess Medical Center

Those most affected by brain metastases are over the age of 65; however, surgeons 
across the globe are still hesitant to operate on people above the age of 80, 
known as octogenarians. This hesitancy is based on the idea that octogenarians’ 
bodies would not be able handle the stress caused by brain tumor surgery (BTS), 
mainly due to their susceptibility to medical comorbidities. We hypothesize that 
BTS in octogenarians with metastatic disease is a completely plausible treatment 
option in spite of comorbidities. We conducted a retrospective review of patients 
with metastatic brain disease aged 80-89 who underwent craniotomy for tumor 
resection at BIDMC institution between 2004-2021. The primary outcomes were 
30-day patient mortality (30DPM) and readmissions. Craniotomies were performed 
on 16 patients, with 83 as the median age, and the most common preoperative 
comorbidities being diabetes and cigarette smoking. 88% of patients survived past 30 
days (n=14). Within 30 days of surgery, 4 patients were readmitted and 2 died. Both 
octogenarians who died within 30 days had subtotal tumor resections, along with 
experiencing blood loss of 1000mL and 300mL, compared to the median blood loss 
of 114mL. Both ultimately died of postoperative complications, with one experiencing 
a cerebellar hemorrhage in the postoperative cavity and the other an intracerebral 
brain hemorrhage. The most common cause of death across the cohort was disease 
progression. 30DPM was conclusively low across all patients. It’s important to note 
that subtotal resection and significant blood loss could work together to cause major 
postoperative complications, shown through patient performance. Our review clearly 
demonstrates surgical resection can be used as a feasible treatment option to those 
above 80, contradicting a misguided conception causing the denial of octogenarians 
with metastatic brain disease access to BTS.
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Effect of Delayed Cell Processing of Fresh, Peripheral Blood on 
Immunophenotyping of Various Lymphocyte Cellular Subsets

Alexandra Ferreira

Principal Investigator(s): Jerome Ritz, MD

Scientific Advisor(s): Carol Reynolds, PhD; Michela Ansuinelli, MD; Bismah Siddiqui 
and Tuyet Nguyen

 Dana-Farber Cancer Institute

Flow Cytometry is a method used to determine the distribution of cellular subtypes 
within a given peripheral blood sample. For patients who recently had stem cell 
transplants, immunophenotyping can determine how the treatment has affected their 
white blood cells and subsequent subsets. The purpose of this project is to discover 
how delayed processing of the fresh whole blood sample affects the enumeration 
of T-cells and various subsets. A cohort of 10 blood samples were collected and 
analyzed on days 0 and 3. The samples were stored for 3 days at 4 degrees Celsius. 
Red blood cells were lysed and the white blood cells were analyzed with monoclonal 
antibodies conjugated to fluorochromes that recognize the series of T-cells present 
in lymphocytes. The T-cell subsets compared include T-Helper, T-Suppressor, 
T-Regulatory, T-Memory and T-Naive cells. Immunophenotyping studies are important 
to observe how processing time impacts the white blood cells and cellular subsets 
within a peripheral blood sample. This information is highly relevant to researchers 
involved in large multi-institutional studies where delay in sample processing routinely 
occurs.
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Examination of Recovery Community Centers Serving Latinx Communities:
Secondary Data Analysis of a Nationwide Survey Study

Gabriela Gonzalez

Principal Investigator(s): Bettina B. Hoeppner, PhD

Scientific Advisor(s): Diadora Finely-Abboud

Massachusetts General Hospital

Latinx immigration to the United States has resulted in the Latinx community 
becoming the largest minority group in the US. Despite their prevalence, barriers 
remain regarding health services and resources, especially those pertaining to 
addiction. Latinx people seeking addiction treatment services encounter numerous 
barriers including complicated application processes, lack of healthcare, lack of 
bilingual workers, lack of health literacy due to level of education, and immigration 
status. Overall, Latinx people do not feel supported throughout their recovery journey 
as they lack a strong support system from both their families and formal addiction 
treatment services. Recovery community centers (RCCs) are emerging as a promising 
new component of addiction services that could increase the number of Latinx 
people receiving treatment. These facilities are relatively new in comparison to other 
addiction treatment services, but their focus on the importance of community, a key 
part of Latinx culture, might be more appealing to the Latinx community. There have 
only been a handful of studies focused on RCCs; none have examined specifically 
how RCCs serving Latinx communities may operate differently. In this secondary 
data analysis, we are using data from a nationwide survey of RCCs (n=116), the 
largest study of RCCs to date. Using US Census data, we identified RCCs located 
in ZIP codes with ≥ 20% Hispanic residents (just above the national prevalence) 
and compared them to all other RCCs in terms of their size, source of funding, and 
services offered. The findings from this data analysis will provide insight on RCCs that 
serve Latinx communities, which can be used to continue making improvements so 
the number of Latinx people seeking treatment increases. 
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Studying Hematopoietic Differentiation to Explore Mechanistic 
Causes of Myelodysplastic Syndromes

Ashley Guardado 

Principal Investigator(s): Laurie H. Glimcher, MD 

Scientific Advisor(s): Shrestha Ghosh, PhD and Mileena Nguyen

Dana-Farber Cancer Institute

Myelodysplasia or Myelodysplastic Syndromes (MDS) are hematopoietic stem 
cell disorders in which the bone marrow doesn’t produce healthy blood cells but 
instead produces excess immature cells, known as blasts. It is a clonal disorder in 
the bone marrow (BM) where debilitating mutations in the BM progenitors prevent 
it from creating protective and useful blood cells. MDS is predominantly seen in 
the elderly beyond 65 years, in part because aging decreases genome integrity. 
Around 25%-30% of MDS patients progress to Acute Myeloid Leukemia as available 
treatments are not always effective or affordable, and bone marrow transplantation 
is not feasible for most elderly patients. Approximately 80% of MDS patients present 
with anemia, thus suggesting that ineffective hematopoiesis, especially defects in 
erythroid differentiation (red blood cell production) are one of the predominant causes 
underlying MDS. Here, we have assessed human erythroleukemia cell line TF-1 and 
primary human hematopoietic stem and progenitor cells (HSPCs) isolated from healthy 
donors to study the proliferation and differentiation patterns of these cells and gain 
insights into the hematopoietic differentiation process. Additionally, it is significant to 
study hematopoietic progenitor cells as they can self-renew and differentiate into all 
blood cell types, including erythroid lineage. Defects in hematopoietic differentiation 
in HSPCs are known to be causal for MDS. Hence, we study gene and protein 
expression patterns of human HPCs using flow cytometry, RNA-based quantitative 
polymerase chain reaction (qPCR), and bright-field microscopy. Thorough knowledge 
of hematopoietic differentiation will help us identify if there’s a connection between 
MDS diagnosis and aging and a thorough understanding of hematopoiesis will 
further help with connecting the functionality of genetic testing to Myelodysplastic 
Syndromes.
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PRR5 as a Component of mTORC2 

Leismi Guerrero

Principal Investigator(s): Antoine Karnoub, PhD

Scientific Advisor(s): Zhenbo Tu, PhD and Deeptha Gokul, MS

Beth Israel Deaconess Medical Center

Triple-negative breast cancers (TNBCs) are regarded as the most difficult cancer to 
treat and impact many women each year, which is why research is being conducted 
to understand the molecular causes of TNBCs so that we might develop novel 
therapeutic approaches. Proctor-1/ PRR5 is a component of the growth-regulating 
signaling complex mTORC2 that activates the mitogen-activated protein kinase 
(MAPK) cascade. Though the exact mechanism by which PRR5 activates the MAPK 
pathway is still unknown, understanding this connection may shed light on the 
operation of two crucial growth-promoting signaling nodes in TNBC cells. The main 
goal of this study is to find the localization of PRR5 through immunofluorescence, a 
technique that uses antibodies with fluorescent dyes to detect any specific antigens, 
but also to find out if PRR5 can activate P-ERK through P-MEK1. After Western 
Blotting, we were able to find that PRR5 does activate P-MEK1; however, more 
research is needed to find where it localizes. Although there are currently no specific 
therapies for the highly aggressive TNBC form of breast cancer, the knowledge of 
how diseases arise would be expanded if a better grasp of the molecular causes and 
dependencies of TNBC were known to enhance the ability to create novel therapeutic 
approaches. 
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Assessing for Disparities in Genomic Testing and Next-Generation 
Sequencing Among Patients Treated for Non-Small Cell Lung 

Cancer

Chaimaa Hossaini

Principal Investigator(s): Thomas Roberts, MD, MBA
Scientific Advisor(s): Latrice Landry MS, PhD, Christopher Lathan MD, MPH, and 

Kenneth Kehl MD, MPH

Dana-Farber Cancer Institute

Lung cancer is one of the most diagnosed and deadliest cancers known to the medical 
world. According to the World Health Organization, more than 10 million people have 
died from lung cancer worldwide. Over the past decade, methods of treating lung 
cancer have been developed, and several therapies are now available for patients with 
specific genetic mutations. Genomic testing at the time of diagnosis of metastatic non-
small cell lung cancer is essential to determine what mutations a lung cancer patient 
could have to provide an idea of the best therapies to prescribe. However, like any other 
disease, lung cancer exhibits disparities in care, whether that be by socioeconomic 
status or race. One issue is the integration and accessibility of genomic testing. Prior 
research by Kehl et al, 2019, suggests that those from low-income and Black/African 
American backgrounds are often left to face the brunt of an inequitable healthcare 
system that most definitely includes appropriate screening and testing for cancer. 

The primary outcome of this study is to speculate whether patients are receiving 
appropriate genomic testing, specifically a type of genomic testing called Next-
Generation Sequencing (NGS).Through abstraction, demographics, diagnosis, 
type of treatment, and whether genomic testing was conducted, were all extracted 
from records of patients that were assessed and treated in the Dana-Farber Cancer 
Institute satellite locations in Milford, South Shore, Londonderry, Merrimack Valley, 
and Brighton. It is important to determine how many patients are receiving NGS 
because it helps determine the treatment plan for the patient. Additionally, it aids in the 
assessment of any disparities between the satellite locations and the main campus. 
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Differences in Metabolite Levels between Fasting and Nonfasting 
Postmenopausal Women 

Patricia Hoye

Principal Investigator(s): Oana A. Zeleznik, PhD

Scientific Advisor(s): A. Heather Eliassen, ScD 
 

Brigham and Women’s Hospital

Ovarian cancer has few established risk factors and most of them are difficult 
to modify on a population level. Recently, our group identified three new and 
potentially modifiable ovarian cancer risk factors: the metabolites pseudouridine, 
sphingomyelins and triglycerides. Several factors, such as participant characteristics 
(e.g., age, BMI and menopausal status) and sample collection factors (e.g., fasting 
status), are known to influence metabolite levels and need to be taken into account 
when conducting a replication study in the Prostate, Lung, Colorectal, and Ovarian 
(PLCO) cancer screening trial. However, PLCO did not collect information on the 
fasting status of their participants at the time of blood collection. Here, we used data 
from the Nurses’ Health Studies (NHS) and NHSII to compute the fasting status of 
the individuals in the PLCO trial. Metabolite levels were transformed to probit-scores 
to ensure they follow a normal distribution. The data was analyzed in R using t-tests 
to identify metabolites that differ in mean between fasting and non-fasting samples 
and to estimate their corresponding statistical significance expressed as p-values. 
The false discovery rate (FDR) was used to account for testing multiple correlated 
hypotheses. Boxplots were used to visualize differences in metabolite levels by 
fasting status. Among postmenopausal women, azelate (difference= -0.8642, 
fdr=8.90e-37), 9-10-diHOME (difference= -0.7600, fdr=1.09e-17), and methionine 
sulfoxide (difference= -0.7531, fdr=3.07e-91) were higher in non-fasting women 
compared to fasting women while 5 dodecenoate (difference=0.6235, fdr=2.08e-23), 
2-hydroxyhexadecanoate (difference=0.6047, fdr=4.97e-9), and 21-deoxycortisol 
(difference=0.5944, fdr=1.10e-78) were higher in fasting women compared to non-
fasting women. These data show that metabolite levels vary based on fasting status 
and posits the need to stratify patient groups by this confounding variable.  
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  Regulation of Cancer Cell Phagocytosis by Gene Manipulation in 
Macrophages

Zachary Kendall

Principal Investigator(s): Jean J. Zhao, PhD

Scientific Advisor(s): Liya Ding, PhD and Michael Kearns

Dana-Farber Cancer Institute 

In macrophages, the stimulator of interferon genes (STING) protein plays an important 
role in the innate and adaptive immune response against cancer and infectious 
diseases. STING proteins induce production of immunostimulatory cytokines upon 
detection of apoptotic tumor cells and foreign substances during phagocytosis. 
Numerous studies have shown that having macrophages deficient or completely 
absent in functional STING generally results in a reduced antitumor response within 
tumor sites. Though it has been shown that STING is important for activation of 
macrophages when stimulated by exogenous cytosolic DNA species present in 
engulfed apoptotic cells, it is unclear whether STING expression in macrophages 
is required for phagocytosis of immunogenic apoptotic cancer cells. Our research 
aims to evaluate whether the STING knocked out in macrophages will affect their 
phagocytosis against dying cancer cells. To do this, we culture bone marrow-
derived macrophages (BMDMs) from wild type and STING-knockout mice and use 
fluorescence microscopy and flow cytometry to observe their phagocytic activity when 
exposed to immunogenic cancer cells treated with anticancer agents. If it turns out 
that STING significantly affects the effectiveness of phagocytosis against apoptotic 
cancer cells, this information could prove valuable for cancer immunotherapies as it 
could indicate that a STING agonist might prove useful in improving the therapeutic 
efficacy of certain types of anticancer drugs by enhancing phagocytosis. 
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Investigating the Impact of ARID1A Loss to KRAS Inhibition in 
Pancreatic Cancers

Yasamin Kiani

Principal Investigator(s): Andrew Aguirre MD, PhD

Scientific Advisor(s): Annan Yang, PhD; Giselle Uribe and Laleh Abbasi, DVM, PhD

Dana-Farber Cancer Institute 

Cancer is among the leading causes of death worldwide, with pancreatic cancer 
projected to become responsible for the second most deaths in the United States 
within the next decade. Pancreatic ductal adenocarcinoma (PDAC) is an aggressive, 
highly metastatic disease in which patients often present with advanced symptoms 
and disease. Kirsten rat sarcoma viral oncogene homologue (KRAS) mutation 
occurs in over 90% of pancreatic cancer patients, and recent pharmacological 
efforts generated novel KRAS inhibitors which show clinical benefit in patients. 
ARID1A is a common loss of function mutation which can occur in over 8-10% 
of pancreatic cancer patients. ARID1A is a part of the SWI/SNF complex, which 
regulates transcription of specific genes and acts as a tumor suppressor. If the 
loss of ARID1A impacts sensitivity to KRAS inhibitors, it can guide more efficient 
enrollment into clinical trials based on tumor genetic profiles, which will provide more 
precise personalized treatment. To address this question, we first used 10 mouse 
cell lines, with 5 containing ARID1A and 5 without, and tested their sensitivity to 
our KRAS inhibitor. Using 2D cell lines in vitro combined with luminescence based 
CTG drug testing assays, our preliminary results show that KPCA lines, the lines 
without ARID1A, may sensitize cells responding to KRAS inhibition. Our next step 
will focus on gaining insights into how the KRAS pathway is modulated. We tested 
on different KRAS conditions, using a combination of different incubation times 
and drug concentrations. Our next steps will focus on using optimized conditions 
to collect lysate from KRAS inhibitor treated cell lines to examine 3 downstream 
pathways regulated by KRAS activation. These results have the potential to inform 
new therapeutic avenues for pancreatic cancer patients. 
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 Associations Between Tobacco Use and Stress Among Patients 
with Cancer During the Covid-19 Pandemic 

Maajda Louaddi

Principal Investigator(s): Marilyn J. Hammer, PhD, DC, RN, FAAN

Dana-Farber Cancer Institute

A prospective, mixed methods collaborative study between the University of 
Lausanne, Switzerland and Dana-Farber Cancer Institute collected data through 
interviews and questionnaires to understand the impact of COVID-19 on patients 
with cancer. Tobacco use and stress were two of the variables collected. Related 
to this, the research question is, “What is the association between tobacco use 
and levels of stress among patients with cancer during the beginning of Covid-19 
in March 2020?” Findings may inform protocols to guide patients through healthier 
stress management strategies. A literature search was conducted using the search 
terms COVID-19, stress, and tobacco use. Six articles were identified and evaluated. 
Findings included that both tobacco cigarette and e-cigarette use increased among 
individuals who reported high levels of stress. Other findings in the literature were 
mixed, including that the stress people had during the COVID-19 pandemic increased 
tobacco use for some, while others decreased tobacco use. Information related to 
associations between tobacco use and stress among patients with cancer during 
the pandemic is lacking and is the focus of this research study. We will evaluate 
associations between patients with cancer who reported a history of smoking and 
those who reported never smoking with stress levels during the beginning of the 
COVID-19 impact in March 2020. Knowing whether tobacco was used to decrease 
stress among patients with cancer during the pandemic will be informative. These 
findings may help professionals in the medical field to adjust their treatments and 
approaches towards helping patients to find alternative activities to manage stress 
instead of tobacco use, especially during this current pandemic. Research can be 
impactful and life changing. Even when research study findings are not what is 
expected, it can provide essential and important information. 
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Investigating the Utilization of Preventive Care Services  
in Black Men

Lainie Louis-Jame

Principal Investigator(s): Aruna Pradhan, MD, MPH

Brigham and Women’s Hospital

Racial disparities continue to impact men’s health in the US. In particular, despite 
a narrowing of health disparities between white and black men’s rates of morbidity 
and mortality from chronic preventable disease, a racial gap between the leading 
causes of death persists. Knowing this, increasing the utilization of preventive care 
services for black men may be crucial to decreasing the morbidity rates across 
various health conditions. While prior research has focused on analyzing African 
Americans’ experiences with their physicians, having quantitative measures on the 
frequency with which black men are visiting their doctor and receiving preventive 
healthcare services is foundational to recognizing patterns in preventive health care 
utilization in black men and highlighting actions that could close the racial health 
care gap. Realizing this, the Behavioral Risk Factor Surveillance System (BRFSS) 
is a surveillance system of health-related telephone surveys that collects behavioral 
health risk data from state and local data. The BRFSS is a validated tool for assessing 
health behaviors and adult health at the national level. The purpose of this project 
was to use the 2018 BRFSS data to conduct a multivariable model focusing on how 
frequently black men were screened for the selected screenings compared to other 
racial groups. Using the statistical tool SUDAAN, we analyzed the BRFSS data to 
establish if there was a relationship between race and receiving preventive healthcare 
services while considering potential confounding variables. By doing this, we hope to 
determine whether patterns of the usage of preventive healthcare services by black 
men may explain excess morbidity rates within the community and spark future 
research on tackling this issue. 



22

Implementation of a Community-Based, Mobile Testing Program for 
SARS-CoV-2 Guided by Wastewater Surveillance Data 

Segovia Lucas

Principal Investigator(s): Priya S. Gupta MD, MPH

Scientific Advisor(s): Madeline Davies, MPH and Adjoa Anyane-Yeboa, MD, MPH

Dana-Farber Cancer Institute and Massachusetts General Hospital

SARS-CoV-2 wastewater surveillance data can be a useful method used to 
inform public health action. Financial and transportation-related barriers have 
reduced access to COVID-19 testing for communities that are at risk for worse 
health outcomes and higher rates of COVID-19. Due to the lack of preparation 
for the COVID-19 pandemic, the healthcare system was overwhelmed. This led 
to medically underserved communities not having adequate access to COVID-19 
testing resources. We developed a mobile SARS-CoV-2 testing program to observe 
if wastewater data could be used to accurately place testing sites in areas of need 
in Chelsea, Massachusetts. Through sixteen 4-hour COVID testing sessions, 492 
residents were tested, and 30 tests were positive for COVID-19. The wastewater 
surveillance data tracking COVID-19 and the percent positivity for COVID-19 
tests performed in Chelsea, MA was consistently higher than its county, Suffolk 
County. The percent positivity on the mobile van was equivalent to reports from the 
Massachusetts Department of Public Health. This suggests that wastewater data 
appropriately informed van placement and offered access to COVID-19 testing 
that reflected rates similar to state-reported data. The mobile healthcare unit can 
be beneficial for medically underserved communities. Wastewater surveillance data 
can be used as a cost-efficient method to gather insightful public health information 
without putting financial or logistical strain on an individual or community. 
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Understanding DNA damage during EMT in cancer

Alba Martini

Principal Investigator(s): Rizwan Romee, MD

Scientific Advisor(s): Grace Birch, PhD

Dana-Farber Cancer Institute

Adoptive cell therapy has presented great therapeutic promise in recent years for 
the treatment of myeloid disease. Allogeneic natural killer (NK) cell adoptive therapy 
has shown promise in the treatment of cancer due to mismatch between donor killer 
immunoglobulin-like receptors (KIRs) and HLA-class I ligands of the recipient. NK cell 
therapy has also been associated with reduced risk of cytokine release syndrome 
(CRS) and neurotoxicity when compared to adoptive T cell therapy. However, the poor 
ex vivo expansion of NK cells to generate large scale NK cell products has proven to 
be limiting to the NK cell adoptive therapy. Genetically engineered feeder cells K562 
bearing membrane bound IL-21 (mbIL-21) and 4-1BB ligand (K562-mb21-41BBL) 
have been used to propagate the expansion of NK cells without inducing senescence 
in vitro. We have developed a lentiviral transduction vector to instill membrane bound 
IL-21 expression into primary NK cells. Conventional NK cells were transduced with 
lentivirus, and mbIL-21 expression was confirmed by flow cytometry. These cells were 
expanded for 24 days in the presence of IL-2 and compared to those transduced 
with a mesothelin targeting chimeric antigen receptor (CAR) and un-transduced cells. 
Cell expansion was compared at days 10, 18, and 24. MbIL-21 expressing cells 
showed higher in vitro NK cell expansion when compared to conventional and, un-
transduced cells. This method for expressing mbIL-21 on the cell surface of CAR-
NK cells could eliminate the need for feeder cell lines and expansion systems. We 
hypothesize that mbIL-21 expressing NK cells would continue to expand in vivo after 
infusion, providing a longer lasting adoptive cell therapy.



24

How Will Exercise Impact Patients with Multiple Myeloma? 

Paola Meadows-Muriel

Principal Investigator(s): Christina Dieli-Conwright, PhD, MPH, FACSM, CSCS 

Scientific Advisor(s): Amber Normann, MS and Rebekah Wilson, PhD

Dana-Farber Cancer Institute

Multiple Myeloma (MM) is a form of blood cancer that begins in the plasma cells, a 
type of white blood cell. White blood cells typically act as a biological defense against 
infection, but when there is a build up of cancerous plasma cells in the bone marrow it 
inhibits the healthy plasma and other white blood cells from fighting infection. Due to 
the aggressive nature of MM, many experience discomfort and a decreased quality of 
life due to bone damage, as well as complications such as anemia and hypercalcemia 
that occur as hallmark symptoms of the disease. As individuals age the risk for MM 
increases, with most the patients being diagnosed in their 60s. Common treatments 
include chemotherapy and autologous stem cell transplant (ASCT), as well as other 
steroids and drugs. Although these treatments can extend life spans from 5-10 years, 
there is no cure for MM, nor is there much literature on the non-pharmacological 
preventative measures. The current literature suggests that individualized exercise 
regimes will prove to be beneficial for patients with multiple myeloma, but that there 
needs to be more research in order to accurately prescribe regimes to patients. Filling 
in this gap in knowledge is valuable in assessing the significance of prehabilitative 
exercise intervention. The prospective PROTECT study will give new insight into 
evaluating the impact of prehabilitative aerobic and resistance exercise on improving 
muscle strength, patient outcomes, and clinical outcomes post ASCT for patients 
with MM. Data will be assessed at baseline in order to assess the efficacy of pre-
transplant interventions for patients with multiple myeloma receiving ASCT. Results 
will contribute to a better understanding of the impact of exercise on patients with 
multiple myeloma and establish foundational knowledge needed to conduct larger-
phase clinical trials testing the clinical benefits of prehabilitation exercise in patients 
with multiple myeloma undergoing ASCT. 
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The Impact of Modifications in Chromatin Regulation in Cells

Hirlary Mendez Pena

Principal Investigator(s): Raul Mostoslavsky, MD, PhD

Scientific Advisor(s): Jose Del Rio Pantoja, PhD

Massachusetts General Hospital

DNA, the carrier of genetic information in eukaryotic cells, is packed in a structure known 
as chromatin, which consists of DNA, RNA, and protein. The level of compaction of 
chromatin determines whether the genetic information will be transcribed into mRNA 
and thereby translated into functional proteins for downstream cellular processes. 
Many factors play a role in chromatin regulation, including chemical modifications 
that are added to proteins that regulate chromatin. Interestingly, some amino acids, 
the basic unit of proteins, are known to be added to proteins, including chromatin 
regulators, as chemical modification. However, little is known about the role of amino 
acids in chromatin regulation. Here, we focused on the cytosolic carboxypeptidases 
(CCP), which are proteins that are known to remove amino acids that were placed 
on proteins as chemical modifications. The goal is to isolate the DNA sequence of 
CCPs from testis and transfer it into a circular vector so that we can then perform 
chromatin accessibility and cell division studies in a cancer cell line. This work has the 
potential to discover the role of CCP and thereby amino acid chemical modifications 
in chromatin regulation and cell division. 
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Socioeconomic Disparities Among Pediatric Patients with Acute Lymphoblastic 
Leukemia

Leonardo Nguyen

Principal Investigator(s): Kira Bona, MD, MPH

Scientific Advisor(s): Rossi Fish and Emily Jones

Dana-Farber Cancer Institute and Boston Children’s Hospital

Our study focuses on the outcome disparities in pediatric acute lymphoblastic leukemia 
(ALL). One prominent aspect of this research is examining disparities in late effects—
complications of chemotherapy among survivors of childhood cancer—including 
deficits in neurocognitive function that develop between the start of chemotherapy 
and the conclusion of treatment. It has been well described that chemotherapy causes 
neurocognitive late effects due to the oxidative stress in the central nervous system. 
Moreover, children without cancer living in low socioeconomic households experience 
inferior neurocognitive function compared to peers. No studies have investigated 
whether these two exposures—chemotherapy and poverty—synergistically result 
in greater neurocognitive late effects following chemotherapy for ALL. The project I 
am contributing to this summer, AALL1731, is a multi-center, clinical trial-embedded 
cohort study that aims to understand if there is an association between pre-diagnostic 
poverty exposure and decline in neurocognitive function during ALL therapy. Children 
enrolled in the clinical trial complete a computerized test (Cogstate) that measures 
attention and processing speed, and parent/guardians complete a survey reporting 
on household socioeconomic status and poverty exposures. This cohort study 
will enroll 1359 children between the ages of 4 and 10 over 3.2 years to evaluate 
the hypothesis that poverty-exposed children will experience greater declines in 
their neurocognitive development compared to unexposed children at the end of 
chemotherapy. As of July 2022, the trial has enrolled 757 children with excellent data 
capture. Because 90% of these patients go on to be long-term survivors, it is hopeful 
that the results of this study may potentially help in the early identification of risk 
factors or patients most at risk of experiencing this highly salient late-effect of therapy 
so that interventions may be developed to improve these outcomes.



27

The Role of FAH in Metabolic Pathways of ER+ Breast Cancer

Camila Perea

Principal Investigator(s): Taru Muranen, PhD

Scientific Advisor(s): Jenny Högström-Stakem, PhD and Violet Hong, BS

Beth Israel Deaconess Medical Center

Estrogen receptor (ER) positive breast cancer, the most common type of breast 
cancer, grows resistant to ER targeted therapies and CDK4/6 inhibitor treatments 
as it becomes more advanced. Fumarylacetoacetate hydrolase (FAH), an enzyme 
downstream of tyrosine catabolism, becomes upregulated in ER+ breast cancer, 
and correlates with poor overall survival. Overexpression of FAH increases cell 
proliferation and drives resistance to ER-targeted therapies and CDK4/6 inhibitors 
(Hogstrom et al. manuscript in preparation). The function of FAH has mainly been 
studied in hereditary tyrosinemia, where its catalytic activity is decreased, and its 
function in ER+ breast cancer is unknown. To study this, we have overexpressed 
FAH and a catalytically dead FAH mutant in MCF7 breast cancer cells and assessed 
cell viability. We observed that mutating the catalytic site rescues the resistance 
phenotype. Furthermore, we observed decreased FAH protein levels in the MCF7 
cells overexpressing the mutant FAH, suggesting that the protein might not be 
stable. To assess this, we treated the cells with a protein synthesis inhibitor, and 
a proteasome inhibitor. We observed increased protein levels with the proteosome 
inhibitor and opposite results with the protein synthesis inhibitor. The results of this 
experiment did not yield a specific answer to whether the catalytic activity of FAH is 
needed for the resistance mechanisms, but it showed that FAH protein becomes 
unstable when mutating the catalytic site. These experiments provide further insight 
into a potential way to overcome resistance to therapies in advanced cases of ER+ 
breast cancer.



28

Possible Treatment of JAK-2 Colonel Hematopoiesis of 
Indeterminate Potential (JAK2 CHIP) with Ropeg-Interon

Roxana Portillo

Principal Investigator(s): Gabriela Hobbs, MD

Massachusetts General Hospital

Clonal hematopoiesis of indeterminate potential (CHIP) is a recently recognized 
condition where patients have genetic mutations in the blood associated with an 
increased risk of developing leukemias such as myelodysplastic syndrome (MDS) 
and myeloproliferative neoplasms (MPN). JAK2 is a mutation associated with CHIP. 
Patients with JAK2 CHIP are at increased risk for developing MPNs, including 
essential thrombocythemia (ET), polycythemia vera (PV) and myelofibrosis (MF). 
Interferons are used to treat MPNs and unlike other medications used to treat 
MPNs, interferons are correlated with reduced levels of JAK2 mutation. There are no 
current treatments to prevent progression from CHIP to MPN. We are interested in 
investigating whether treating patients with JAK2 CHIP with ropeg-interferon, which 
is currently approved to treat PV, can help to prevent progression. In this study, we 
will utilize the Massachusetts General Brigham (MGB) Biobank to characterize the 
prevalence of JAK2 CHIP with the goal of learning about the outcomes of patients 
with JAK2 CHIP and to assess the feasibility of conducting a clinical trial targeting 
this population. Patients in the MGB biobank were sequenced for genetic mutations 
and we identified a list of approximately 100 patients with a JAK2 mutation. Our 
next step is to determine if these patients have JAK2 CHIP or an MPN through chart 
review. The number of JAK2 CHIP patients will then be used to assess the feasibility 
of conducting a clinical trial to assess the efficacy of ropeg-interferon in decreasing 
the levels of the JAK2 CHIP mutation in these patients. 
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Targeting Translocon Sec61 in Glioblastoma Cancer

Bertha Posada Villanueva

Principal Investigator(s): Christian Badr, PhD

Scientific Advisor(s): Willian Das Neves Silva, PhD

Massachusetts General Hospital 

In recent years, neurogenetics has become an evolving field that focuses on 
understanding how the brain works through targeted chemical and genetic 
inhibitors. Studying the genetic factors that drive Glioblastoma (GBM) cells to develop 
aggressively could elucidate novel approaches to prevent brain metastasis and 
increase the survival of patients with brain tumors. Although some treatments can 
slow the tumor’s growth, studies have shown that the heterogeneous components of 
Glioblastoma cells can lead to treatment resistance. The phenomenon of endoplasmic 
reticulum (ER) stress has been observed in glioblastoma cells. ER stress occurs when 
there is an accumulation of unfolded protein inside the ER lumen, which activates 
three sensors of the unfolded protein response: IRE1a, PERK, and ATF6a. The activity 
of the ER stress is associated with shorter survival rates for glioblastoma patients as 
it increases the growth and aggressiveness of tumors. Sec61 translocon is a protein-
conducting channel at the ER secretory pathway’s entrance, forming a complex with 
IRE1a. The complex is a vulnerability for therapeutics to target glioblastoma cells 
selectively. The purpose of this study is to evaluate the effectiveness of Coibamide 
(CbA) in preventing tumor progression by targeting Sec61. To better understand the 
mechanism of action of CbA, Thapsigargin is utilized to induce ER stress in GBM cells. 
Gene and protein expression is evaluated to determine the effect on ER stress-related 
genetic activity. The GBM cells are subsequently treated with Coibamide, the Sec61 
inhibitor, and are evaluated through cell viability. Understanding the mechanisms 
of Coibamide in reaction with Sec61 inhibitor will improve our understanding of 
therapeutics to prevent brain metastasis.
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What Are the Leading Causes of Health Disparities  
in Clinical Trials?

Camilla Quintana

Principal Investigator(s): Courtney Haskett Andrade

Dana-Farber Cancer Institute

Clinical trials make up most of the research done in cancer institutions. Dana-Farber 
Cancer Institute alone holds over 2,682 clinical trials every year. Upon review of a 
presentation given by Dr. Olga Kantor On Disparities in Breast Cancer, this presentation 
showed women of various minority groups (African-American and Hispanic) often 
present with very advanced stages of cancer, compared to Caucasian women who 
present at less severe stages of their cancer. Lack of representation impedes access 
to a specific therapeutic agent for some groups of patients. This topic has not yet been 
adequately answered since it is not an easy task to change environmental, social, 
economic, cultural, educational, and access issues. However, it is not impossible to 
try to understand where these people’s thoughts lie when it comes to clinical trials. 
It is extremely important to take into consideration the opinions of those who are 
directly affected, and for that reason a survey titled, Disparities in Clinical Trials: Your 
Opinion Matters was created. The goal of this survey was to take into consideration 
people’s age, background, education level, opinion on their interactions with their 
care provider, and most importantly, whether they would participate in a clinical trial. 
This survey went out to Excel Academy school staff, parents, and friends. With an 
initial goal of reaching 50 responses, the survey reached a total of 71 responses. 
By the end, 39% of all responses had chosen “Maybe” when asked if they’d ever 
participate in a clinical trial. 35% said “Yes’’ and only 5% said “No.” The findings 
of this survey indicate that people prefer transparent and easy to read types of 
communication when it comes to clinical trials; thus, providing recorded evidence of 
clinical trials, exposure, and further analysis of the risks are items that could increase 
minority participation in clinical trials. 
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Defining the Clinical Characteristics of Metastatic Carcinoids 
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Principal Investigator(s): Justin Gainor, MD

Scientific Advisor(s): Catherine Meador, MD, PhD

Massachusetts General Hospital

Introduction: Neuroendocrine lung cancers make up approximately 20% of primary 
lung cancers. The spectrum of neuroendocrine cancers includes typical carcinoid, 
atypical carcinoid, small cell lung carcinoma (SCLC), and large cell NE carcinoma 
(LCNEC). Neuroendocrine cancers are diagnosed based on different factors, 
primarily the rate of growth and mitotic count (i.e., rate of cell division). Carcinoid 
tumors are a subset of neuroendocrine tumors, subclassified as typical and atypical 
carcinoids, as detailed above. Some tumors classified as atypical carcinoids behave 
more aggressively than expected; however, more precise categorization of atypical 
carcinoids regarding risk for metastases and clinical outcome has yet to be defined. 
 
Methods: We interrogated surgical pathology records to identify a cohort of 368 
patients with carcinoid tumors diagnosed at Massachusetts General Hospital between 
2000-2020. We analyzed details of these patients’ clinical histories, including basic 
demographic information and clinical/surgical history derived from electronic medical 
records. Based on these analyses, we aim to develop better clinical classification of 
neuroendocrine tumors, allowing treating clinicians to select the optimal treatment for 
patients with primary neuroendocrine lung cancers. 
 
Results: Of the 368 patients we have identified with carcinoid tumors, 43 of these 
patients have been diagnosed with atypical carcinoid tumors. Of those with atypical 
carcinoid tumors, 10 have metastatic atypical carcinoid tumors. Based on these 
data, we conclude, consistent with published literature, that atypical carcinoid tumors 
represent a small subset of neuroendocrine tumors. Data analysis regarding the 
clinical and pathologic factors associated with metastatic disease is ongoing.  
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Photodynamic Therapy for Enhancing Immunogenicity in 
Pancreatic Cancers 

Ani Seppelin

Principal Investigator(s): Tayyaba Hasan, PhD

Scientific Advisor(s): Mohammad A. Saad, PhD and Jimena Nicolas Morala, MS

Massachusetts General Hospital

Pancreatic ductal carcinoma (PDAC) has a low 5-year survival rate of ~10% which 
has not changed much over the past few decades. PDAC responds poorly to most 
therapies, including immune checkpoint therapy, highlighting the need for developing 
new combinations to overcome treatment resistance often observed in these 
tumors. One of the reasons for the poor response of PDAC to immune checkpoint 
therapy is the relatively lower expression of major histocompatibility complex class I 
(MHC-I) molecules on the surface of PDAC cells, which helps them evade immune 
surveillance. Recent studies have demonstrated sequestration of MHC-I molecules in 
autophagosomes for lysosomal degradation, resulting in a lack of antigen presentation 
and immune evasion in PDAC. In this context, PDT provides a unique approach 
to overcome the treatment resistance observed in PDAC. Photodynamic therapy 
(PDT), a non-invasive photochemistry-based approach requires the administration 
of a non-toxic, light activated chemical, referred to as a photosensitizer (PS) that 
upon irradiation at a specific light wavelength, induces cytotoxicity at target sites. 
The primary goal of this project is to evaluate the cellular expression of MHC-I in 
PDAC cells (both mouse and human) after subjecting them to sub-lethal doses of 
PDT. As PDT leads to oxidative stress and lysosomal damage, both of which lead 
to enhancement in the cellular expression of MHC-I, it is expected that PDAC cells, 
when subjected to an optimal PDT dose, would show an increased expression of 
surface MHC-I, thereby enabling their recognition by immune cells. The overarching 
goal of the project is to optimize a PDT regimen which would make PDAC cells 
responsive to immune check-point therapy. Our preliminary data indicate that surface 
expression levels of MHC-I on PDAC cell lines shows temporal variations after PDT 
treatment and is dependent on the light dose. The mechanistic insights of PDT’s 
effects on MHC-I provide a strong rationale to pursue these studies in in-vivo models.                                                          
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Principal Investigator(s): Marilyn J. Hammer, PhD, DC, RN, FAAN

Scientific Advisor(s): Rachel Pozzar, PhD, RN

Dana-Farber Cancer Institute

Cancer patients receiving treatment during the ongoing COVID-19 pandemic 
encounter numerous unique struggles. Cancer patients’ experiences with their 
routine cancer care have significantly changed. As a result of their increased 
vulnerability to COVID-19 problems, it is massively important that we gather this 
information and conduct research on it, as individuals with serious conditions who 
are receiving active cancer treatment are more likely to contract severe disease and 
hold a serious risk of passing away from it. For this mixed methods study, we are 
using a cross-sectional, descriptive study design. By documenting their experiences 
and addressing the influence and impact of the COVID-19 pandemic on patients’ 
coping, distress, and health behaviors, the study intends to offer guidance for the 
treatment of cancer patients throughout the pandemic. My research specifically seeks 
to answer the question, “What is the association between distress and resilience 
in people undergoing treatment?” by characterizing distress and resiliency among 
cancer patients receiving treatment during the COVID-19 epidemic. The data we 
are analyzing was collected using a structured questionnaire.  English- and Spanish-
speaking adults who received chemotherapy or immunotherapy in March of 2020 
were eligible to participate. To evaluate distress and resilience within the analysis 
process, we will utilize descriptive statistics. In order to investigate correlations 
between distress and resilience, we may also apply linear regression. Given that the 
COVID-19 epidemic is still relatively recent, limited research has been done on the 
stress and resiliency experienced by cancer patients during this time. It would be 
extremely beneficial if we can establish a link between these patients’ distress and 
resilience so that we can construct and implement programs that will promote and 
foster resilience in people with cancer—which would, in turn, minimize their distress.
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Dana-Farber Cancer Institute

Based on National Comprehensive Cancer Network (NCCN) recommendations, 
patients who are diagnosed with metastatic non-small cell lung cancer (NSCLC) 
should undergo molecular profiling to test for and identify specific biomarkers such as 
EGFR, ALK, KRAS, ROS1, BRAF, NTRK1/2/3, MET, RET, and PL-L1. The identification 
of these biomarkers through molecular testing can indicate targeted therapies that 
are preferable as they improve survival for treating advanced (metastatic) NSCLC 
compared to traditional therapies. However, research has shown that testing rates 
can depend on many factors including patient and provider characteristics, indicating 
inequity in treatment. Within the Dana-Farber Cancer Institute (DFCI) network, 
despite DFCI’s commitment to ensuring the same standard of care across its different 
locations, a difference in molecular testing has been hypothesized between the main 
campus in Longwood and the other satellite institutions across Boston, areas of 
Massachusetts, and nearby states. The goal of our research is to compare the rates 
of molecular testing of eligible metastatic NSCLC patients within the DFCI network 
and quantify the disparity, if one exists.
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Tool to Test Innovative Therapeutic Approaches

Prionti Talukdar

Principal Investigator(s): David Avigan, MD
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Beth Israel Deaconess Medical Center

Chimeric antigen receptor (CAR) T cells are genetically engineered T cells that target 
specific tumor antigens. Despite the promising response rate of CAR T cell therapy 
in the treatment of certain types of blood cancer, mechanisms of disease resistance 
and relapse have been reported, including the downregulation of the CAR T target 
antigen. Therefore, the development of therapies to improve the response rates and 
long-term outcomes of patients receiving CAR T therapy is a critical need. Here, we 
aimed to establish a model of CAR T resistance by generating tumor cells negative 
for the CAR T target antigen. Particularly, we focused on CAR T therapy in lymphoma 
for the food and drug administration has approved the use of CAR T cells directed 
to target CD19, a B-lymphocyte antigen expressed on lymphoma cells. As a model 
of lymphoma, we used the A20 cells, a CD19-positive murine B cell lymphoma cell 
line. To generate CD19 negative A20 cells, A20 cells were subjected to CRISPR gene 
editing. We will compare the expression of CD19 on wild type and CD19-negative 
A20 cells using flow cytometry techniques to confirm the successful downregulation 
of CD19 at the protein level. This model will then be used in vitro and in vivo to 
test innovative combination therapies aimed at improving the current response rate 
to CAR T therapy. Specifically, the combination of CAR T cells and a personalized 
cancer vaccine, developed in our lab by fusing patients’ dendritic cells and cancer 
cells, will be tested for its capacity to overcome the resistance of CD19-negative 
tumor cells to CD19-directed CAR T therapy. 
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Kevin Tesorero Lopez

Principal Investigator(s): Leo L. Cheng, PhD

Scientific Advisor(s): Matteo Sanchez-Dahl

Massachusetts General Hospital

In the United States, prostate cancer (PCa) is the second most commonly diagnosed 
cancer in males and the second most fatal cancer among the male population. 
Contemporary diagnostic and screening methods do not produce the required data 
for comprehensive cancer aggression examination in patients. Through its data-
driven analysis of biomarkers in the body, multi-omics has provided vital insight into 
the study of cancer progression and could be an effective approach to stratify risk in 
PCa patients on active surveillance (AS). This study aims to develop risk stratification 
models by incorporating multi-omics data. The model will include metabolomics 
data obtained by High-Resolution Magic Angle Spinning (HRMAS) Protein Magnetic 
Resonance Spectroscopy (1HR MRS) analysis of blood serum samples from 
PCa patients in an active surveillance (AS) cohort, along with their genomic and 
clinicopathological data. The findings of this research may shed light on how multiple 
high throughput biomolecular experimental techniques can be integrated together to 
advance the field of computational oncology. Although more research is needed, in 
the future the proposed models could increase the effectiveness of current treatment 
strategies and reduce potentially detrimental effects resulting from overdiagnosis and 
overtreatment of the disease.
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Juliana Torres
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Massachusetts General Hospital

Despite effective early detection approaches and innovative treatments there are 
still significant racial disparities in breast cancer mortality. In 2020 the breast cancer 
mortality rate for black women was 28.4 deaths per 100,000 compared to 20.3 deaths 
per 100,000 among white women. However, the extent to which these disparities 
may vary by breast cancer subtypes defined by estrogen receptor (ER), progesterone 
receptor (PR), and HER2 (neu) remains unclear. To address this, we conducted a 
systematic review and meta-analysis of existing literature to understand mortality in 
black and white women with breast cancer according to molecular subtype. We 
hypothesized the greatest disparities would occur among hormone receptor positive 
(ER+ or HR+) subtypes, the most treatable form of the disease. Three independent 
researchers identified 20 articles to be included in the meta-analysis. Across nearly all 
subtypes, black women had a higher mortality rate. Black women with ER+ tumors 
were at a 55% increased risk of breast cancer death compared to white women 
(HR, 1.55; 95% CI, 1.42 to 1.68). Among ER- tumors we saw no survival difference 
between white and black women (HR, 1.05; 95% CI, 0.94 to 1.15). Black women 
with HR+HER2+ or HR+HER2- subtypes were 1.5 times more likely to die (HR, 1.53; 
95%CI, 1.43 to 1.63) and (HR, 1.51; 95%CI, 1.34 to 1.69) black women with HR-
HER2+ cancer had a 46% higher risk of breast cancer death (HR, 1.46; 95% CI, 
1.07 to 1.85). For HR-HER2, black women were at 15% higher risk of breast cancer 
death. These results suggest there are potential structural, socioeconomic, and/or 
biological factors that contribute to the disparity in hormone receptor positive breast 
cancer. 
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Principal Investigator(s): Andrea Enzinger, MD

Scientific Advisor(s): Madeline Gorra

Dana-Farber Cancer Institute

Introduction: The pain that comes with cancer impacts patients’ everyday living. The 
use of opioids can often alleviate them of this pain, but opioid management includes 
the management of opioid side effects becoming a primary issue of its own, and the 
difficulty of acquiring medication specifically tailored to the patient is complicated. 
In response, our lab developed MyPainPal, a mobile health application designed to 
optimize opioid pain management for patients with advanced cancer and their care 
teams. 

Methods: We conducted a single-arm feasibility study of the MyPainPal app. A 
total of 20 adult participants whose eligibility includes being seen by the palliative 
care clinic at Dana-Farber Cancer Institute, having metastatic solid malignancies or 
multiple myeloma, chronic pain related to their cancer, pain rated 4/10 or higher, and 
taking opioids. The end of study survey measured the acceptability of the application 
and entailed 8 items about the user’s experience. 

Results: Of the 20 participants, 9/20 were male and 11/20 were female; they were 
an average of 58 years old (SD 12.3) and the most common cancers between them 
were breast cancer, multiple melanomas, and lung cancer. Using data from the 
app, patients completed surveys 37% of days they were out of the hospital. 75% of 
patients (15/20) were satisfied or very satisfied. 75% of patients found the app easily 
comprehensible. Although the patients averaged 3.2 out of 5 (SD 1.03) in terms of 
acquiring new knowledge from the app, 65% of patients (13/20) are likely or very 
likely to recommend the MyPainPal app to another patient.  

Impact: In this pilot study we conclude that the MyPainPal app is both feasible 
and acceptable. Moving forward we plan to conduct a study on the application’s 
effectiveness for the patient’s management of pain. 
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Dana-Farber Cancer Institute

Treatment-resistance is the major contributor of 33,000 prostate cancer deaths 
annually in the US. Advanced prostate cancer is highly heterogenous and classifying 
prostate cancers based on genomic aberrations may be important in providing 
personalized treatment. RB1 is one of the most commonly deleted genes in advanced 
prostate cancer, having strong association with poor outcome, and its loss has also 
been implicated as one of the drivers of treatment-resistance.  RB1 plays a critical 
role in cell cycle regulation along with cyclinA/E-CDK2 complexes that mediate cell 
cycle phase transitions. Constitutive hyperphosphorylation of RB1 may lead to its 
repression and confer dependency of the cell to other cell cycle regulators such 
as cyclinA/E CDK2 complexes. Inhibition of these cell cycle regulators may lead to 
cell cycle arrest and eventually apoptosis. CDK inhibitors have been evaluated in 
other cancers, including breast cancer, but there are very few studies highlighting 
their efficacy in prostate cancer. Importantly, inhibition of cyclin-CDK complex has 
not been explored in RB-deficient prostate cancer. Our lab sought to determine the 
therapeutic potential of cyclin A/E-CDK2 inhibition in the context of RB1 loss. We 
employed an inhibitor specific to cyclinA-CDK2 and cyclinE-CDK2 complex, along 
with a dual cyclinA/E-CDK inhibitor and an inactive enantiomer as a negative control. 
Cell viability and western blotting assays on a diverse panel of RB-deficient and 
-proficient prostate cancer models indicated that response to cyclin A-CDK2 inhibition 
correlates with loss of function of RB1. Our preliminary work highlights a potential 
vulnerability in RB-deficient prostate cancer that could be exploited. However, further 
pre-clinical evaluation of cyclin-CDK inhibitors is required to accurately determine 
their therapeutic efficacy in advanced prostate cancer with RB1 loss. 
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One-quarter of the world’s adult population suffers from hypertension, which is 
anticipated to climb to 29% by 2025. The prevalence of hypertension is increasing 
due to population aging and increased exposure to lifestyle risk factors such as 
unhealthy diets, lack of physical activities, and increasing prevalence of diabetes, 
obesity, and high cholesterol. The public health response to this impending problem 
should focus on increasing awareness, investigating risk factors for hypertension, 
and studying the impact of lifestyle changes including dietary supplement uses. 
Vitamin C and vitamin E supplementation remain commonly used, yet their effects 
on health outcomes remain poorly understood. We hypothesized that there is an 
association between vitamin C and vitamin E supplement use and reduced risk of 
incidence of hypertension using data from the Physicians’ Health Study II (PHS II). 
The PHS II was a large randomized clinical trial of 14,641 male physicians who took 
vitamin E and vitamin C supplements or placebo for a median follow-up of 8 years. 
For an individual to be classified as hypertensive, they must either be diagnosed with 
hypertension by a physician, be taking anti-hypertensive medications, or have SBP 
130 mm Hg or higher and/or diastolic blood pressure 80 mm Hg or higher. By using 
RShiny to analyze the data collected from PHS II, we conclude that vitamin C and 
vitamin E supplement use can reduce the risk of incident hypertension. The results of 
this study will generate important new data on the effects of vitamin C and vitamin E 
supplementation on hypertension and make the public more aware of potential ways 
to prevent this common condition.
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Liposarcoma is a malignant tumor, presenting as a well differentiated tumor resembling 
normal fat cells or a dedifferentiated tumor, representing a more aggressive and 
metastasizing state. Past research has focused on the interaction between p53, a 
tumor suppressor, and MDM2, an oncogene that inhibits p53 and promotes tumor 
growth. In tumor cells, MDM2 binds to p53 and tags it for proteasomal degradation, 
leading to overexpression of MDM2 and downstream oncogene programs. Inhibition 
of the p53-MDM2 pathway has been studied as a possible therapeutic option for 
cancer patients, but little research has targeted the functions of MDM2 independent 
from p53. To study these p53-independent MDM2 functions, we have employed 
CRISPR to functionally inactivate p53 protein expression in cell line models. My work 
this summer has validated P53 knockout in these cell lines. I have also implemented 
computational methods to define transcriptional responses to MDM2 inactivation in 
other cancer models in order to further explore p53 independent MDM2 functions. 
Future work identifying MDM2 function that is decoupled from p53 could serve as a 
groundbreaking discovery to advance therapeutic options for liposarcoma patients.
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Sphingosine 1-phosphate (S1P) is a bioactive lipid mediator which maintains vascular 
endothelial cell function and immune cell trafficking through binding to S1P receptor 
1 (S1PR1). Adherens and tight junctions, specifically VE-cadherin, form connections 
helping to sustain the endothelial barrier; however, malfunctions with the S1P/S1PR1 
system cause loose junctions, vascular permeability, and poor vascular maturation. 
The proteomic constituents that reinforce endothelial junctions under S1P/S1PR1 
signaling axis are still missing in the field. Our research focuses on investigating 
endothelial junctional proteins intracellularly and extracellularly to determine structural 
changes during endothelial dysfunction that can be caused due to illness. To test 
this, we used VE-Cadherin as a junctional protein bait for proximity labeling in Human 
dermal Microvascular Endothelial Cells (HMEC) to determine protein composition 
alterations by modulating S1PR1 signaling using pharmacological manipulations. 
Immunopulldowns were performed from the HMEC plain lysates and processed 
by Western Blotting to check the labeling of junctional constituents. We find that 
VE-Cadherin labels B-catenin intracellularly in HMECs using our proximity labeling 
assay. In the future, we will perform proteomics on the labeled lysates of VE-Cadherin 
proximity labeling constructs to find novel interacting partners at the junctions in 
conditions of heightened or inhibited S1PR1 signaling. These techniques may help to 
identify molecular targets and design therapeutics to inhibit junctional destabilization 
and aid in the treatment of human diseases and vascular leakage prevention.
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Boston Children’s Hospital

Chromosome conformation capture (3C) is a method used to analyze the spatial 
organization of chromatin in cells. This method starts with a base procedure, and 
many forms of it have been developed through different sample processing methods, 
such as 4C and Hi-C. Despite constant advances in the field, methods of Hi-C analysis 
are limited in the resolution that it can gather data from cells. Due to the current 
inability to view chromatin structures in detail through modern optical technology, 
the reconstructed models made in software programs are unable to have their 
accuracy confirmed. The more exact knowledge on the structure of the genome, the 
easier it becomes for medical professionals to diagnose conditions and manufacture 
treatments for said ailments. In our lab, new programs are developed to interpret 
Hi-C data in order to further human understanding, and create new ways to utilize this 
data in current day medical fields. By picking the correct chromosome conformation 
capture method of analyzation, scientists can gain a better understanding on parts of 
the genome, and the process becomes smoother as new programs form. The Chen 
Lab developed a program to analyze the data gathered in Hi-C data sets, particularly 
focused on visualizing and quantifying the location of stripes in chromatid formations. 
Throughout the summer, we have been using this new program to analyze a Hi-C 
dataset used within the lab. Utilizing Hi-C and numerous computer routines to 
analyze the data from these methods, we are able to gain a more in-depth idea of the 
structure of genomes. That information allows for more knowledge on if DNA has a 
predetermined organization within the chromosome and leads to the standard of a 
more thorough identification of various types of cancer in the human body as well as 
more efficient creation of proteins for use in medicine. 
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HLA-haploidentical hematopoietic stem cell transplants (haplo-HCT) are a growing 
alternative to matched donor allogeneic stem cell transplantation (MD-HCT). One 
of the largest causes of morbidity and mortality post-transplant is graft-versus-
host disease (GVHD), with higher instances in haplo-HCT patients. The use of 
post-transplant cyclophosphamide (PTCy) has decreased the rate of GVHD in 
these patients. However, PTCy has also been implicated in impaired T- and NK cell 
recovery. Differences have been observed in T-cell subset recovery of haplo-HCT 
PTCy patients with a 5/10 HLA match compared to a 6/10 HLA match. Recovery 
of an essential aspect of T-cell regulation, programed cell death protein-1 (PD1), has 
yet to be compared in these groups. The difference in PD1 expression on regulatory 
T-cells (Tregs), conventional T-cells (Tcons), and CD8+ T-cells in 5/10, and 6/10 haplo-
HCT patients will be analyzed at three months, six months, and twelve months post-
transplant. The levels of PD1 expression will then be quantified using flow cytometry 
and FlowJo software. Haplo-HCT is the more readily available option in marginalized 
populations, where quickly finding a matched donor is less likely to occur. Therefore, 
understanding the intricacies of haplo-HCT with PTCy recovery will establish a more 
level playing field with MD-HCT patients. 
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Gastrointestinal (GI) diseases affect 60 to 70 million Americans and are the cause of 
nearly 250,000 deaths each year. While there are a myriad of underlying causes to 
these diseases, failure of proper intestinal regeneration is one. During homeostasis, 
the intestine is continually replaced by highly proliferative stem cells (ISCs), which 
both self-renew and differentiate to promote proper intestinal physiology. During 
damage, these cells are regenerated; however, it is unclear how this process 
occurs. Orchestrating and maintaining these stem cells is a surrounding environment 
of mesenchymal cells called the ISC niche. One important signaling pathway the 
niche maintains involves bone morphogenetic protein (BMP) signaling, where BMPs 
promote differentiation of stem cells and inhibition of BMPs leads to stem cell self-
renewal. When ISC damage occurs, a member of the niche called telocytes increases 
the expression of Smoc1, a gene thought to function as a BMP inhibitor. We sought 
to understand whether proper ISC regeneration requires Smoc1 activity. To determine 
this, we generated a line of mice in which the Smoc1 gene is lost in telocytes. After 
ISC damage, we will observe whether ISC activity returns in these Smoc1-loss 
mice via immunohistochemistry techniques that label proliferating cells. If Smoc1 is 
required for proper ISC regeneration, we predict to see a decrease in proliferation 
in these mice. Together, this research will help efforts to better understand how ISC 
regeneration occurs and provide a foundation for better understanding GI disease 
etiology and treatment options.  
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Depression is a highly prevalent disorder that affects roughly 5% of adults in the world. 
Despite this, it is diagnosed on the basis of subjective symptom reports. Biological 
measures indicative of depression would help clinicians diagnose depression more 
accurately. Previous studies have reported that the volumes of the hippocampus and 
the amygdala are altered in depression. This study thus aims to replicate reported 
differences in structural magnetic resonance imaging (MRI) neuroimaging profiles in 
patients with depression compared to health controls. More research has to be done 
to understand how depression affects the brain, and additionally, large datasets are 
needed in order to ensure that the results are valid and can be generalized to a 
larger population. To investigate this, I will conduct a secondary data analysis using 
estimates of subcortical brain volumes acquired on 32 untreated patients with 
depression and 52 age and sex-matched controls. MRI brain scans were acquired for 
each participant and the volumes of the hippocampus, amygdala, caudate, pallidum, 
thalamus, and accumbens were estimated using the FreeSurfer software suite. To 
investigate group-level differences in brain region volumes, I will use statistical t-tests 
and linear regression models in order to compare the controls with the patients, and 
ultimately see what brain structures are affected by depression. We hypothesize that 
the volumes of the amygdala and the hippocampus will be smaller in patients with 
depression. Findings from this study have the potential to benefit patients suffering 
from depression. Identifying brain structures affected by depression could potentially 
inform the development of new treatments for depression. All of this research could 
help depressed patients world-wide by improving the diagnosis and treatment of 
depression.
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Functional p53 influences how a cell reacts to stress. Many cancers have mutated 
p53, which allows them to survive despite damage to DNA or other stresses. Our 
project is focused on understanding how tumors with or without functional p53 
respond to cell cycle inhibitors in glioblastoma. We are using a technique called 
cyclic immunofluorescence. In the lab we take samples of a human brain tumor and 
prepare it for staining with multiple antibodies that detect proteins of interest such as 
PDL1. Once those steps are completed, sections are imaged. Images are analyzed 
using custom software that allows us to see the tumor cell proteins. The software 
allows us to separate each color that is shown in each image of the tumor sample 
as well as see the sample as a whole. Examining the proteins within the tumor helps 
with finding a way to target tumor cells. The difficulty is that every tumor and person is 
different, and the human body is complex, making it difficult to target specific proteins 
within one tumor. Measuring multiple proteins can help us better understand how 
tumors respond to or resist treatments.
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In recent years, the role of chemokines for cancer immunology has been intensely 
studied due to their important roles in immune cell localization and interactions. 
Despite the importance of chemokines in cancer response, the diversity and 
complexity of chemokines have made complete understanding of their roles difficult 
to achieve. For example, despite being one of the most prevalent receptors on 
highly effective cytotoxic T lymphocytes (CTLs) and being found on macrophages 
(MPs), CX3CR1’s role in tumor immunology is still mainly unknown. Understanding 
the CX3CR1-CX3CL1 axis is important as it will allow for further insight into the 
interactions between immune cells within the tumor microenvironment (TME), which 
can drastically impact cancer outcomes. This project aims to better elucidate the 
function of the CX3CR1-CX3CL1 axis within the TME through immunohistochemistry 
(IHC) to analyze the distribution of CX3CR1+ macrophages as well as CTLs. To this 
end, tumors injected subcutaneously into mice will be harvested and prepared for 
IHC. The experiment is still ongoing but through generating IHC images of tumors, 
the localization and potential spatial enrichment of CTLs and macrophages, both 
expressing CX3CR1, can be investigated. This can assist in determining whether 
CX3CL1 niches are present within the TME and whether CX3CR1+ CTLs and 
macrophages colocalize in those areas. We hypothesize that shared expression of 
CX3CR1 allows for spatial enrichment of CTLs and MPs in a CX3CL1-rich niche, 
which in turn facilitates their interaction. Such interaction can either promote anti-
tumor immunity or support tumor immune evasion. Through this knowledge, 
development of better and more effective treatments to more types of cancer in more 
patients can hopefully be achieved.
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The Efficacy of Maresin-1 in Promoting Efferocytosis in 
Endometriosis

Mila Contreras-Godfrey

Principal Investigator(s): Michael Rogers, PhD

Scientific Advisor(s): Victor Fattori, PhD and Mikayla Kayser

Boston Children’s Hospital

Past studies have shown that using specialized pro-resolving mediators (SPMs), 
such as Maresin-1, may serve as practical tools to resolve inflammation by promoting 
macrophage efferocytosis. Experimentally, low doses of specialized pro-resolving 
mediators reduce pain and inflammation in Rheumatoid Arthritis. Poor understanding 
of the disease from both basic scientists and clinical researchers causes treatments 
for endometriosis to remain limited, resulting in a lower quality of life for those with 
the disease. Current treatments do not provide a cure and often do not provide 
substantial pain relief. This study investigates the potential role of Maresin-1 as a 
means to treat endometriosis inflammation by minimizing lesions via efferocytosis. 
We used a fluorescence plate reader to measure how well macrophages, treated 
with varying Maresin-1 concentrations, elicit efferocytosis of 12z-GFP cells. Our 
hypothesis is that efferocytosis occurs in a concentration-dependent manner, with 
higher concentrations of Maresin-1 increasing efferocytosis activity. In an in vivo 
model, this would shrink endometriosis lesions. This experiment will help understand 
the role of SPMs in the resolution of inflammation and provide more groundwork for 
the treatment of endometriosis.
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In Silico Prioritization of Tissue-Specific Gene Targets and Markers for High 
Resolution Spatial Profiling Assays

Gloria Doliscar

Principal Investigator(s): Ioannis Vlachos, PhD

Scientific Advisor(s): Yered Pita-Juarez, PhD

Beth Israel Deaconess Medical Center

An integrated view of tumor complexity can be gained from spatial transcriptomic 
approaches that provide an additional dimension to single cell omics assays. To 
capture rich information in situ at single cell resolution, it is increasingly common 
to use targeted assays for spatial transcriptomics, such as single molecule FISH or 
multiplexed immunofluorescence, to generate high resolution spatial transcriptomics 
data. In addition, spatial tissue profiling is a new technology that has the ability to 
capture cell-specific information as well as maintain the integrity of the tissue during 
the process. However, automated methods ascertaining that the panel of selected 
targets captures adequately genes that define the identity and function of the tissue 
of interest in the investigated tissue and that all markers are adequately expressed 
are not available. Our study aims to provide a computational framework for selecting 
targets that have the relevant tissue specific expression to properly characterize the 
identity and major biological functions of the tissue of interest. We will achieve this 
goal by using R to mine large scale public repositories of gene expression data in 
normal tissue (GTEx) and in a comprehensive atlas of major types of cancer (TCGA). 
As a result, researchers will be able to validate target panels before experiments, 
thereby saving valuable time and lowering the cost of such assays. 
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The Nurses’ Health Studies and its Substantiality for Metabolomic 
Profiles in Breast Cancer Research

Angela Fragano

Principal Investigator(s): Howard L. Kaufman, MD

Scientific Advisor(s): Sophia Shalhout, PhD

Massachusetts General Hospital and Dana-Farber Cancer Institute

Oncolytic viruses are replicating viral agents used as a form of immunotherapy and 
function by inducing immunogenic cell death of cancer cells and inducing cancer-
specific immunity. T-VEC, an oncolytic herpes simplex DNA virus, is currently the only 
oncolytic virus approved by the FDA for clinical treatment of unresectable cutaneous 
and nodal melanoma. We hypothesized that identifying genetic biomarkers in specific 
cancers may allow a better selection of patients likely to respond to T-VEC. Previous 
studies have confirmed that T-VEC is not as effective in other cancers such as breast 
cancer. We assessed the frequency of mutations in various anti-viral machinery genes 
associated with the cGAS-STING pathway, elements of the Toll-like receptor (TLR), 
and retinoic acid-inducible gene 1 (RIG-1) factors, whose essential functions are to 
recognize DNA and RNA viruses, to identify potential cancers that may be responsive 
to T-VEC. The mutation frequency of genes determined a priori were analyzed in 
melanoma cases and various other cancers available in the TCGA database. We show 
that each selected gene exhibited higher mutation frequencies in melanoma than in 
breast cancer. We also show that other cancers such as endometrial carcinoma and 
rectal adenocarcinoma have significantly higher mutation frequencies in these genes 
and may be responsive to T-VEC. Although further investigation and validation is 
needed, we have demonstrated that extracting data from the TCGA database may 
serve as an exploratory analysis tool for potentially selecting cancers likely to be 
responsive to T-VEC in a similar manner to melanoma, if not more responsive.
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Understanding Cellular Lipid Metabolism for the Prevention of Metabolic Diseases

Sara Gonzalez

Principal Investigator(s): Tobias Walthers, PhD and Robert Farese, MD

Scientific Advisor(s): Ayon Ibrahim, PhD

Harvard T.H. Chan School of Public Health

Cellular lipotoxicity consists of the accumulation of excess saturated fatty acids 
(SFAs) in non-adipose tissue, ultimately leading to apoptosis. On a systemic level, 
lipotoxicity has been observed to result in metabolic disorders including obesity, 
insulin resistance, and heart failure. However, the underlying molecular pathways 
remain poorly understood. Recently, our lab conducted a genome-wide screen that 
revealed that a protein called RNF213 seems to promote lipotoxicity within the cell, 
but the mechanisms are still under investigation. To this effect, we created techniques 
to determine the role of RNF213 in mediating cellular dysfunction during lipid 
metabolism. We hypothesize that RNF213 increases cellular lipid uptake, allowing for 
more SFAs to get in the cell, thus inducing lipotoxicity. Through the use of palmitate 
treatment, we will mimic cellular lipotoxic conditions, and then measure lipid uptake 
in both wildtype and RNF213-deficient cells. Moving forward, we will conduct a series 
of western blots and qPCR experiments to determine which lipid uptake proteins and 
genes are regulated by RNF213, which will provide novel insight as to how RNF213 is 
involved in lipotoxicity. If we can understand how lipotoxicity induces harmful cellular 
mechanisms, we can potentially develop new therapeutic treatments for many 
prevalent metabolic diseases.
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Genetic Determinants and Mechanisms of Radioresistance in 
Anaplastic Thyroid Cancer (ATC)

Harshannie Kundun

Principal Investigator(s): Henning Willers, MD

Scientific Advisor(s): Liliana Gheorghiu, MS

Massachusetts General Hospital 

Anaplastic thyroid cancers (ATC) are an uncommon and aggressive form of cancer 
that is highly resistant to ionizing radiation therapy (RT). Due to the nature of 
ATC, patients are generally considered to be in the terminal stages of the illness. 
Mutations in the BRAF oncogene are common in this disease but whether this 
alteration determines resistance to RT remains unknown. Our overarching objective 
is to design novel treatment approaches to overcome the radioresistance of 
ATC, thereby improving survival rates. To achieve this, we must identify predictive 
biomarkers and mechanisms of resistance. Our main hypothesis is that mutant BRAF 
confers radioresistance, possibly through a mechanism that resembles the known 
radioresistance of KRAS, which functions in the same signaling pathway as BRAF. 
We have acquired a panel of five ATC cell lines with different radiosensitivities and 
BRAF statuses. However, the impact of mutant BRAF on cellular radioresistance is 
best studied in isogenic cell pairs that differ only in BRAF status. We sought to stably 
overexpress BRAF V600E in Hth7 ATC cells that are wild-type for BRAF. However, 
no stable clones could be established, possibly due to a growth suppressive effect 
of overexpressed BRAF V600E. We are pursuing two alternative approaches: first, 
we are transiently expressing BRAF V600E, or an empty vector control, in Hth7 cells 
to avoid potential growth suppressive effects. We anticipate that BRAF V600E will 
increase the radioresistance of these cells in a clonogenic survival assay. Second, 
we will assess the importance of stably expressed BRAF on the radioresistance of 
established non-ATC cell lines. Once we have demonstrated that BRAF mutation 
increases the radioresistance of ATC cells, we will ask whether the underlying 
mechanism is similar to the effects of mutant KRAS. Ultimately, RT will need to be 
combined with molecular targeted agents to overcome the radioresistance of BRAF 
mutant ATC. 
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Developing Knock-Out Cells using CRISPR in Search for a New 
Breast Cancer Treatment

Yasmine Laabadla 

Principal Investigator(s): Li Lan, MD, PhD

Scientific Advisor(s): Haoran Yu and Haibo Yang, PhD

Massachusetts General Hospital

Germline mutations in ATM, P53, BRCA1, and ATR are one of the causes of hereditary 
breast cancer due to their effects on cell proliferation and genome stability. The current 
standard of care for breast cancer consists of surgery, chemotherapy, radiation, and 
targeted therapy. However, patients treated with these approaches inevitably develop 
resistance to them. Targeted therapy is also only available for a small percentage 
of breast cancer patients with homologous recombination deficiency. BRCA1 and 
BRCA2 gene mutations are among the most dangerous types of breast cancer 
with an aggressive phenotype, increasing their likelihood of developing into triple-
negative breast cancer. We are developing BRCA knock-out cells and will use the 
cell lines for CRISPR screening to identify synthetic lethal combinations. Filling in 
this knowledge gap is important because if we are able to successfully knock out 
these specific genes then we would be able to test the effects of drugs in these 
cells. We are focusing on identifying synthetic lethal targets in ATM-, P53-, BRCA1-, 
and ATR-deficient cells so then we will be better equipped to develop appropriate 
therapies and preventative measures. This work is important because of the intensely 
low survival rates in patients with cancer that are oriented to these specific genes but 
more specifically, the BRCA1 gene.
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The Latina Experience in Medical Education

Feven Lilay

Principal Investigator(s): Narjust Florez, MD

Scientific Advisor(s): Gabriella Geiger and Lauren Kiel

Dana-Farber Cancer Institute 

The medical field in the US is quite homogenous, as there is a limited amount of 
diversity. Within the small group of BIPOC medical researchers, Latino individuals 
comprise only 5% of medical students and 3.8% of US physicians. The number of 
Latina physicians shrinks to 2.4% with gender diversity as another hinging factor. My 
research focused on documenting the Latina experience in medical education. There 
has been no study to date documenting the experience of Latinas in medical education, 
making this study the first of its kind. The goal is to use our foundational data to better 
understand common themes within the experience of Latinas in medicine and inspire 
more data and studies to be conducted. One reason for the lack of documentation 
about Latinas in medicine is that they compose a small demographic of the field 
and have only increased in number within recent decades. As STEM diversifies, it is 
important to document the experiences and sentiments of minority groups so that 
there are data available to use to understand different perspectives and thus enact 
change to better the experiences of future generations. We faced the problem of 
lack of documentation by making the research project feedback-based. We created 
a survey via Survey Monkey with over 50 questions based on discrimination, cultural 
stereotypes, financial opportunities, and peer treatment. Many of these questions 
were short responses to best understand each experience. Because this survey was 
recently closed, all data collected has yet to be analyzed. This research will be used 
as a historical reference to the medical education experience of Latinas, allowing 
those in medical education to assess their environments, using our feedback to 
create more inclusive policies and educational opportunities to best support and 
empower this minority group. Future public health researchers can also use this study 
as a baseline to create similar studies so data and experiences can be compared and 
expanded. 
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Evaluating the Impact of Pulmonary Diseases on the Use of 
microRNAs as Biomarkers for Early Detection of Ovarian Cancer

Monica Moore

Principal Investigator(s): Kevin M. Elias, MD

Scientific Advisor(s): Laura Wollborn, MD; James Webber, PhD and Sudhanshu 
Mishra

Brigham and Women’s Hospital 

Background: Early detection of ovarian cancer is the most effective approach for 
decreasing the high mortality rate of patients from this disease. An effective early 
detection method would diagnose patients prior to the onset of symptoms. microRNAs 
(miRNAs) have emerged as promising biomarkers for ovarian cancer diagnosis and 
prognosis. Evaluating how miRNA expression is affected by other, more common 
disease processes, like pulmonary diseases, may inform the interpretation of miRNAs 
as a clinical test. Asthma and bronchitis are of particular interest because miRNA 
expression in the lung is markedly affected by environmental respiratory irritants 
such as cigarette smoke and air pollution. Moreover, as the burden of asthma and 
bronchitis in the United States falls disproportionately on minority communities, a test 
confounded by asthma might be less generalizable to a diverse patient population.

Methods: miRNA profiles of 1614 women treated at a Mass General Brigham 
institution were analyzed. In addition to the miRNA data, electronic health records 
were reviewed to pair the biomarker data with demographics such as age, race, 
ethnicity, zip code, reproductive health histories, and comorbidities, including 
pulmonary diseases like asthma/bronchitis.

Results: The analysis compared the circulating miRNA profiles of 446 asthma/
bronchitis patients vs. 1168 non-asthma/bronchitis patients using a validated panel 
covering 179 miRNAs. Out of the total miRNA profiles, there was only one miRNA, 
miR-133a-3p, that showed a significant difference between the two groups. We 
further focused on 8 specific miRNAs that have been associated with ovarian cancer 
and found no significant difference in expression between asthma/bronchitis patients 
vs. non-asthma/bronchitis patients.

Conclusion: Asthma and bronchitis do not significantly confound measurements 
of miRNAs that are potential biomarkers for ovarian cancer. This further supports 
miRNAs as biomarkers for early detection of ovarian cancer and suggests that 
miRNAs are likely to be a generalizable screening test among the general population.
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Obesity as a Result of Environmental Exposures Influenced by The 
American Racial Wealth Gap Increases Risk for Prostate Cancer in 

African American Men

Sage Petrus

Principal Investigator(s): Kathryn L. Penney, ScD

Scientific Advisor(s): Chaoran Ma, MD, PhD

Brigham and Women’s Hospital

The prevalent racial wealth gap within America has contributed to growing 
socioeconomic disparities influencing higher body mass indexes (BMI) in African 
American men and increasing their rates of prostate cancer. This disparity unveils 
itself in the form of incidence and mortality rates that are on average 1.7 and 2.1 
times higher than their white male counterparts, respectively. Previous research 
has primarily concluded that clear explanations for these differences is unclear but 
historical context supports that race is associated with socioeconomic status and 
lower socioeconomic status is associated with increased cancer risk and even death. 
We used data from the Surveillance, Epidemiology, and End Results Program (SEER) 
to examine the correlation between excess body weight, a risk factor for cancer, 
and its contribution to prostate cancer disparities between 2017 and 2019 in African 
American men. We then used data from SEER to examine how this race-based 
disparity in prostate cancer incidence and mortality differ geographically within the 
United States in order to discover a link between increased BMI in black male adults 
and geographic location in the US. In addition to what has been studied concerning 
biological factors in African American men and its impact on increased prostate 
cancer risk, the racial wealth gap between African American communities and white 
American communities instruct significant social and economic barriers to health 
care. Our findings indicate that between 2017 and 2019, 37.1 percent of African 
American men were clinically obese compared to 32.6 percent of white men. We 
also found that black residents with these higher obesity rates in American counties 
had a significant racial inequality in median income and homeownership compared to 
counties with less than 9 percent of black residents. Uncoincidentally, these counties 
with a larger black residence also held a higher ratio of fast food restaurants than 
grocery stores with healthier options. Our findings suggest that further research 
examining risk factors for prostate cancer in black men should also include studies 
that show how environmental exposures as a result of historical context that has 
undoubtedly influenced the racial wealth gap observed today, impact the health and 
mortality of generations of African Americans with prostate cancer. 
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The Factors of Cancer Care that Increase the Severity of Financial 
Toxicity in Patients with Uterine Cancer

Anais Pite

Principal Investigator(s): Katharine Esselen, MD, MBA

Scientific Advisor(s): Michele Hacker, ScD, MSPH and Rasha Baig

Beth Israel Deaconess Medical Center

Financial toxicity, an adverse outcome of cancer care, refers to the wide-ranging 
problems that patients struggle with as a result of treatment and care for their 
cancer diagnosis. Not only does financial toxicity affect a patient’s ability to pay for 
treatment, it also affects their family, employment, and quality of life. Few studies 
have evaluated financial toxicity in gynecologic cancer, and data are lacking in the 
association between degree of financial toxicity and time to diagnosis for patients 
with uterine cancer. The objective of this study was to compare the utilization of 
medical care and time to diagnosis in patients with uterine cancer based on degree of 
financial toxicity. One hundred and forty patients with uterine cancer who completed 
a survey on financial toxicity at Beth Israel Deaconess Medical Center from 2017 to 
2018 were included in this study. The survey included the COmprehensive Score for 
Financial Toxicity (COST) tool and questions on sociodemographic characteristics, 
such as state of employment and satisfaction of current financial situation. A medical 
record review was performed to abstract additional data on healthcare utilization 
including number of hospitalizations, treatment received, number of outpatient visits, 
and number of imaging studies. High financial toxicity was defined as COST score 
≤23, and low financial toxicity was defined as COST score >23. Data were compared 
using chi-square tests as well as t tests. Among the 140 respondents with uterine 
cancer, 29% had high financial toxicity and 66% had low financial toxicity. Data 
collection is ongoing for this medical review.
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The Association Between Adolescent Peer Bereavement, 
Substance Use, and Depressive Symptoms

Alif Sheikh

Principal Investigator(s): Christy A. Denckla, PhD

Scientific Advisor(s): Ana Lucia Espinosa Dice, MA

Harvard T.H. Chan School of Public Health 

Adolescent bereavement has been linked to increased depressive symptoms, inability 
to focus in school, and challenges in sustaining interpersonal relationships. Adolescent 
peer bereavement is less studied relative to adult peer bereavement, even though peers 
play such a crucial role in adolescent social development. Additionally, most research 
focuses on parental or first-degree family bereavement with less focus on peer loss. To 
guide study design and variable selection, 5 peer interviews were conducted asking how 
an adolescent would feel if a friend of theirs died, and which variables they believe are the 
most important to understand the impact of that loss on their well-being. Based on these 
interviews, the present study will investigate the association between peer bereavement 
among adolescents aged 12-16 and mental health and well-being outcomes, including 
depressive symptoms and substance use behaviors. Analyses will use existing data from 
the Avon Longitudinal Study of Parents and Children, a longitudinal birth cohort study 
that collected information on bereavement experiences of adolescents. Analyses were 
conducted in R to examine correlations between peer bereavement and depression, 
and peer bereavement and substance abuse. We expect to see elevated depressive 
symptoms for adolescents who have lost a peer compared to adolescents who have 
not. Additionally, we expect to see elevated alcohol use behaviors among bereaved 
adolescents. This study demonstrates that peer bereavement among adolescents can 
impact mental well-being and warrants further examination. 
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Are MDA-MB-231 pXPR_120 Cells Sensitive to Dosages of 
Onametostat and Puromycin?

Yasin Siddiqui

Principal Investigator(s): Daniel Haber MD, PhD

Scientific Advisor(s): Risa Burr, PhD

Massachusetts General Hospital

Metastatic breast cancer (MBC) is the leading cause of female cancer-related deaths 
in the United States. Due to the nature and ever-evolving uncertainty of metastasis, 
there are few effective treatments. However, personalized medicine has made treating 
metastases in certain patients easier. In an effort to discover a more personalized 
treatment for metastatic breast cancer, I treated the MDA-MB-231 pXPR_120 cell line 
with Onametostat (JNJ-64619178) and Puromycin drugs. The reason this research is 
relevant is because Onametostat has not been studied yet for metastases, so these 
results can lead to significant advancements in the treatment of MBC. Onametostat 
targets PRMT5 arginine methylation and Puromycin inhibits the ribosome in the cell, 
halting protein synthesis. Onametostat and Puromycin both showed promise as 
they both eliminated cancer cells. However, Puromycin eliminated cancer cells with 
a smaller dosage of 1 ug/mL while Onametostat eliminated cells at 5uM (2.4 ug/
mL). These results were consistent with observations by microscopy. Both drugs 
show promise for this patient cell line but should be tested on other patient lines and 
compared with other drugs. For instance, Brx29 is a patient derived circulating tumor 
cell line that we are examining to deepen our understanding of metastatic breast 
cancer. Additional testing must be done to confirm the results seen thus far.
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Activation of the AKT Pathway and mTORC1 Component p70S6K in 
Breast Cancer

Tanisha Soto

Principal Investigator(s): Antoine E. Karnoub, PhD

Scientific Advisor(s): Deeptha Gokul and Zhenbo Tu, PhD

Beth Israel Deaconess Medical Center 

LINC01133 is a noncoding RNA that influences the mammalian target of rapamycin 
(mTOR) complexes, which are regulators of cell proliferation. Without a functioning 
mTORC1 and mTORC2 pathway, cancer progression occurs. Our study aims to figure 
out the sequential order of steps on mTORC1-p70S6K pathway by using chemical 
inhibitors to identify molecular cascades that lead to the downstream activation of 
LINC01133. This question has remained unanswered because it has been difficult 
to pinpoint the effects of certain inhibitors on certain parts of the mTORC1 cell 
proliferation pathway without figuring out the sequential order. Although there is yet 
more data to be discovered, MCF10A, breast epithelial cell lines overexpressed with 
either pLVX or LINC, were starved and treated with a p70S6K inhibitor for 4 hours 
and an AKT inhibitor for 1 hour. Post lysating and western blot, LINC-overexpressing 
cells showed increased levels of phosphorylated AKT, bolstering the initial discovery 
in the lab. Inhibition of p70S6K weakened the downstream signaling in the case of 
pS6- and LINC-overexpressing cells. Through a combination of different inhibitors 
such as p70S6K and AKT, patients could begin to benefit clinically.
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The Role of Endocannabinoid Signaling in Gliomas 

Wisdom Talley

Principal Investigator(s): Bakhos A. Tannous, PhD

Scientific Advisor(s): Joelle El Hokayem, MD

Massachusetts General Hospital

Glioblastoma (GBM) is the most common and malignant form of primary tumors 
in the central nervous system (CNS) of adults with a 5-year survival rate of <10%. 
GBM is known for high invasiveness, proliferation, and therapeutic resistance. Low 
prognosis of this aggressive cancer ignites the urge to target and eradicate the 
molecular mechanisms responsible for its progression. Endocannabinoids (eCB) 
are naturally occurring lipids capable of adjusting neural function and exerting anti-
inflammatory effects in the CNS. Activation of cannabinoid receptors (CB) on glioma 
cells has been shown to produce a direct antitumor effect, including inhibition of 
cancer cell regeneration, angiogenesis, and neuronal differentiation of glioma stem 
cells (GSCs), hence obstructing the ideal environment for tumoral growth. Despite 
some progress in the field, it remains unclear how eCB signaling affects GSC growth, 
tumor recurrence, and response to therapy. The aim of this project is to evaluate 
the role of endocannabinoid signaling in GBM and as a potential target for therapy. 
Modulation of eCB signaling in GBM will be achieved by first confirming the expression 
level of eCB components in patient derived GSCs. Then, knock down of highly 
expressed components will be performed to confirm their role in GSC proliferation 
and invasion. GSCs will be treated with eCB agonists to evaluate whether the eCB 
signaling system leads to an ideal pro-apoptotic effect. We will select 1 to 2 targets of 
the eCB system to assess the outcome of its knockdown on GBM growth in patient-
derived xenograft mouse models. These results are expected to confirm the role that 
eCB signaling plays in self-renewal of GSCs and tumor progression. Identifying the 
therapeutic potential of endocannabinoid signaling in glioblastomas could potentially 
optimize therapy aiming to cure this malignant form of brain cancer and could be 
applied to other cancers.
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Computational Framework for the Prioritization of Gene Targets 
and Markers for High Resolution Spatial Profiling Assays

Shan Tang

Principal Investigator(s): Ioannis Vlachos, PhD

Scientific Advisors(s): Yered Pita-Juarez, PhD

Beth Israel Deaconess Medical Center

Existing efforts to understand tissue from a molecular and cellular level lack the spatial 
context needed for the detailed investigation of target cells’ microenvironment, cell-to-
cell communication, and additional information associated with spatial architecture. 
Spatial tissue profiling is able to address these shortcomings and facilitate, among 
other research and clinical applications, personalization of cancer therapeutics and 
the ability to predict the treatment efficacy. However, designing panels for large 
numbers of genes using targeted spatial transcriptomic assays (e.g., single molecule 
FISH) or multiplexed immunofluorescence, is a challenging task. An automated 
method to properly capture cell-to-cell communication is currently missing. The 
objective of this project is to design a way to select ligands and receptors as targets 
for high resolution spatial assays (eg. MERSCOPE) to identify the location context 
and cell communication associated with the target, and to better study malignancies 
such as cancer. The aforementioned framework will be achieved by acquiring data 
from CellPhoneDB, GTEx, and TCGA and analyzing it computationally with the goal 
of evaluating a marker panel, and providing suggestions for additional markers or 
marker substitutions.
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Focus Ultrasound and Radiation Therapy to treat  
Glioblastoma Multiforme

Samantha Thevenin

Principal Investigator(s): Nathan McDannold, PhD

Scientific Advisor(s): Stecia-Marie Fletcher, PhD and Yongzhi Zhang, PhD

Brigham and Women’s Hospital 

Glioblastoma multiforme (GBM) is an aggressive grade IV brain tumor. The current 
standard-of-care is maximal tumor resection with adjuvant chemotherapy and 
radiation therapy (RT). Even with treatment, the median survival for patients with 
GBM is ~4-5 months. As such, alternative treatment options are desperately needed. 
Our group is investigating whether MRI-guided focused ultrasound (FUS) can be 
used to sensitize GBM to RT in a preclinical model. Preliminary results indicate 
that the combined therapy, FUS+RT, leads to slowed tumor growth and modest 
improvements in survival at RT doses of 4Gy and 15Gy. However, there is no significant 
difference in these metrics when comparing tumor-bearing animals receiving RT 
alone and FUS+RT at 8Gy. A possible explanation for this is that FUS targeting may 
have been less accurate in animals receiving FUS+8Gy compared with the other 
groups. In my project, I am evaluating FUS targeting to help answer the question of 
whether inaccurate targeting in the FUS+8Gy group is responsible for the previously 
stated observation. FUS targeting can be evaluated by contrast enhancement (CE) 
in post-FUS MRI. I am using both qualitative and quantitative methods to assess the 
location and strength of CE for 18 rats. I analyze MRIs in 3D-Slicer, and I am blinded 
to the treatment groups. Each animal receives a grade 1, 2, or 3, with 1 being the 
highest, depending on how close the CE was to the tumor and how strong the CE 
appeared on the MRI. 11/18 rats received a grade 1, indicating well-targeted CE. 
4/18 rats received a grade 2, and 3/18 rats received a grade 3, indicating little/no CE 
adjacent to the tumor. Next steps include gathering quantitative data on CE near the 
tumor to determine the strength of the FUS effect and unblinded analysis of whether 
FUS targeting was different between treatment groups. This research is important 
because FUS+RT may introduce a novel alternative for treating patients with GBM 
and improve survival outcomes.
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CREBBP/EP300 Mutation in Anaplastic Thyroid Carcinoma 
Increases Sensitivity to JQAD1 Inhibitor 

Chisom Unegu

Principal Investigator(s): Inigo Landa, PhD

Scientific Advisor(s): Jacob Haase, PhD

Brigham and Women’s Hospital 

Anaplastic Thyroid Carcinoma (ATC), though rare, is the most aggressive form of 
thyroid cancer with low median survival. There are currently no efficient treatments 
available. CREB Binding Protein (CREBBP) and E1A binding protein (EP300), 
frequently mutated in ATC, are highly homologous histone acetylase transferases 
involved in several cellular processes which includes cell cycle regulation, 
differentiation, DNA synthesis and repair. Histone acetylation is a critical epigenetic 
modification that makes genes accessible or inaccessible to transcription factors and 
thus regulates gene expression. In this study, a new PROTAC (proteolysis targeting 
chimeric) degrader, JQAD1, is tested on ATC-derived cell lines with CREBBP and 
EP300 gene mutations. We demonstrate that CREBBP/EP300 mutated cells are 
sensitive to the JQAD1 leading to a time-dependent reduction in cell viability and 
apoptosis, which was evident from increased cleavage of PARP1. Analysis of proteins 
extracted from JQAD1 treated cells show genome wide loss of histone H3 lysine 18 
and 27 acetylation. By performing RT-qPCR, a significant decrease in YRDC gene 
expression, known to be regulated by CREBBP/EP300, is demonstrated. This study 
presents JQAD1, a potent and selective CREBBP/EP300 degrader, as a potential 
therapeutic option for ATC with limited toxicity against normal cells.
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Developing New Breast Cancer Treatments using CRISPR to Create 
Knockout Cells

Brooke Varner

Principal Investigator(s): Li Lan, MD, PhD

Scientific Advisor(s): Haoran Yu and Haibo Yang, PhD

Massachusetts General Hospital

PARP inhibitors (PARPi) are DNA repair targeted drugs that have improved outcomes 
for tumors which are resistant to hormone therapy and exhibit homologous 
recombination deficiency (HRD). However, PARPi is effective only in ~10% of breast 
cancer patients, and patients treated with PARPi inevitably develop drug resistance. 
Therefore, it is critical to identify HRD-independent vulnerabilities of cancer cells and 
find new therapeutic targets to complement PARPi therapy. To find additional targets, 
we will knock out BRCA1 in breast cells and look for genes that are required for cell 
survival in the absence of BRCA1. The expected result is to show that the BRCA1 
was successfully knocked out from the CRISPR. Using BRCA deficient breast cancer 
cells, we will test the response of drugs targeting different pathways of these cell 
lines. Although chemotherapy, surgery, radiation, targeted therapy, and medication 
therapy are now used as breast cancer treatments, these treatments need to be 
improved because targeted therapy is only applicable to very few patients with HRD. 
If we can successfully knock out these particular genes, we will be able to assess 
the effects of medications in these cells. Using the CRISPR gene editing technique 
to knock out BRCA1 in breast cells. If we can successfully knock out these particular 
genes, we will be able to assess the effects of medications in these cells. The result is 
expected to show that BRCA1 was successfully knocked out from the CRISPR. By 
knocking out the BRCA1 breast cancer cells to analyze the effects we will be able to 
find more efficient treatment or medication to treat breast cancer patients  
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Notable Achievements 2022 

In the past year a current CURE trainee or CURE Alum: 
• Became a program manager at the Science Club for Girls
• Graduated from one of the following colleges or universities –UMass 

Boston, MGH Institute of Health Professions, Tufts Medical School, 
Wentworth, Tufts, Bryn Mawr College, Massachusetts College of 
Pharmacy and Health Sciences, Bowie State University, Harvard 
University, Emmanuel College, Simmons

• Gained acceptance into the MGH Youth Neurology Program
• Became a published author
• Matched at the Albany Medical Center for a neuroscience residency
• Received acceptance to attend University of Minnesota Medical 

School, Emory Medical School; Pharmacology and Molecular Sciences 
at the Johns Hopkins University School of Medicine 

• School of Medicine, University of Penn – School of Nursing, Boston 
College – School of Education; Harvard College, UMass Boston, 
Doctor of Philosophy – PhD Cellular, Molecular, and Developmental 
Biology and Biophysics. 

• Started as a medical oncology fellow at Memorial Sloan Kettering 
Cancer Center 

• Launched a fellowship at the Montefiore Health System in the area of 
Child and Adolescent Psychiatry 

• Began new roles at Jnana Therapeutics, Korro Bio, Inc., Dana-Farber 
Cancer Institute, Foundation Medicine, Massachusetts General 
Hospital, Moderna. L’Oreal, Mark 43, Siemens  Healthineers, Twitter 
Blue, HCP Cureblindness, Brigham and Women’s Hospital and Codex 
DNA 

• Is a Visiting Scholar @ Merck - Discovery Biologics 
• Interning at Apple as a Software Development Engineer
• Became a Rhodes Scholar Finalist
• Wrote a children’s book
• Participated in the Summer Public Health Scholars Program (SPHSP) 

at Columbia University
• Serves as a Scientific Advisor for CURE students
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The CURE Programs thank:

Cosgrove Family Fund

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

Friends of Dana-Farber Cancer Institute

Massachusetts Life Sciences Center

Merck & Co., Inc. - Neighbor of Choice

Family and Friends of Paul Rawate

United Negro College Fund and Ernest J. Just Program

Chan Zuckerberg Initiative

Young Empowered Scientists for ContinUed Research Engagement (YES 
for CURE) National Cancer Institute - 5R25CA221738
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Dana-Farber/Harvard Cancer Center’s (DF/HCC) Continuing Umbrella of Research 
Experiences (CURE) 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.  
 
Many thanks to the following organizations: 
 Hale Reservation
 Williams-Franklin Foundation
 Lauren Garlick Consulting Group
 DFCI Learning and Organizational Development
 Healthlab Connect
 Talent Search/Project Reach Program (TRIO) UMass Boston
 Green Roots
 Alternative for Community and Environment 

A special thanks to: 

James DeCaprio, MD and lab
Latrice Landry, PhD
Rachel Wallen
Weilin Li, PhD
Irene Wong
Marina Watanabe, PhD
Hannah Tam
Nahuel Perrot, PhD
Sarah Bowling, PhD
Kailey Slavik
Chris Etienne
Megan He
Jason Williams, PhD
Alex Johnson, PhD
Danni Zhu
Qing Yu
Lien Nguyen, PhD
Alex Johnson, PhD
Laura Godfrey, PhD
Wilaysha Evans
Camille Cushman
Galen Collins, PhD
Elijah Mena, PhD
Daniel Gunderson, PhD
Anna C. Revette, PhD
John Quackenbush, PhD
Erica T. Warner, ScD, MPH
Marlon Green, MA
Aaron Moye, PhD
Danyellé Thorpe Huerta, MS
Sandra Ndayambaje
Micaela Murcar
Scott Adams
Felipe Furtado, MD
Michael Borrett, PhD
Tian Zhang, PhD
Gilbert Salloum, PhD
Anh Tuan Pham, PhD
Debbie Huang, PhD
Haley Licon, PhD

Natalia Smith, PhD
Joshua Brockman
Nikko Jeffreys
Stecia-Marie Fletcher, PhD
Melike Hazal Can, PhD
Erandi Velazquez Miranda, PhD
Britta Kunkemoeller, PhD
Saheli Sengupta, PhD
Romelia Barba, PhD
Andy Silva-Santisteban, MD
Rahul Gupta
Carla Winter
Michele Persico, MD
Urvashi Bhatia, PhD
Roxane Darbousset, PhD
Siwen Wang, PhD
Alexa Guan
Ellen Shrock
Asma Hassani, PhD
Daniel Sozzi
Yao Li, PhD
Kate Adie
Hembly Rivas
Breanna Titchen
Lachelle Weeks, MD, PhD
Robert Cerulli, MD, PhD
Tania Hernandez
Matteo Sanchez-Dahl
Leo Cheng, PhD
David A. Drew, PhD
Timothy Long
Osasenaga Idahor
Varadha Balaji Venkadakrishnan, 
   PhD
Aruna Pradhan, MD
Lainie Louis-Jame
Julie Goldman
Vincent Carey, PhD
Alexandru Mahmoud
Matt Blennau

Linda Hughes
Nolie Burns
Andrew Hantel, MD
Hanna Davis, PhD
Courtni Newsome, PhD
Lisa Heppler, PhD
Anna Berkenblit, MD, MMSc
Stacy Coen, MBA
Mark Enyedy, BS, JD
Roodolph St Pierre, Ph.D.
Caitlin Brown, PhD
Racquel Kim Sherwood, PhD
Charina Ortega, PhD
Paromita Gupta, PhD
Charles Nwosu, PhD
Maxine Chen, SM, SD
Tiffani J. Bright, PhD
Carmen Sivakumaren, PhD 
Jill Stopfer, MS
Emily McMains, PhD
Alex Elata, PhD
Roger Carter, MS
Ifeanyi Mokwunye 
Maria Smith, PhD, JD
Nicole Black, PhD
Viola Quach, MEng
Michel Moravia, MSc, MBA
Katherine Lau, MEng
Yuqi Chock, MA
Mark Kennedy, MBA
Rebecca Mandt, PhD
Kayla Davis, PhD
Sean Evans, PhD
Stanley King, PhD
Callie Verschoor, DVM
Han Hoekzema, MSc
Devan Carr
Michelle Garvey
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