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WELCOME MESSAGE
Dear Trainees, Mentors, and Colleagues,
On behalf of the Synergistic Partnership for Enhancing Equity in Cancer Health (SPEECH), we would
like to welcome you to the 3rd annual Summer Cancer Research Institute (SCRI) mini-symposium.
SPEECH is a partnership between Temple University, Fox Chase Cancer Center and Hunter College
(TUFCCC/HC) funded by National Cancer Institute grants U54CA221704 and U54CA221705. SPEECH
was established with the purpose of reducing cancer health disparities among underserved minority
populations in the Pennsylvania, New Jersey, and New York City (PNN) region while promoting
diversity in the field of cancer research by training and mentoring students from underrepresented
backgrounds.
Our SCRI trainees have worked very hard this summer. They have trained and mentored in faculty
labs, attended virtual meetings, and participated in weekly seminars and 'how to' workshops. We wish
to extend a special thanks to you the SCRI mentors who adjusted your schedules and workloads in
order to mentor our trainees. We are very proud of this cohort for accomplishing all necessary training
during this difficult time of the COVID-19 pandemic.
We are delighted to be hosting this symposium to showcase the research conducted by our trainees.
We would also like to thank the mentors, guest lecturers, and collaborators for contributing their
expertise, time and resources to training the next generation of cancer researchers.
Sincerely,
Grace X. Ma, PhD
Associate Dean for Health Disparities
Director of the Center for Asian Health
Laura H. Carnell Professor and Professor in Clinical Science
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Lewis Katz School of Medicine, Temple University
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ABSTRACTS

Racial Disparities in CVD Causes of Death among Major Cancer Types
Brittney Greene1, Sam Boudeau3,4, Elizabeth Blackman3,4, Karthik Devarajan2, Julia
Frank3,4, Camille Ragin3,4
1

City of New York Hunter College, New York, NY
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3
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4
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2

Background: Cardiovascular Disease (CVD) is the leading cause of death in the United
States and a common comorbidity of various cancer. The burden of CVD disproportionately
effects Black people and is highly prevalent in their increased mortality rate compared to
White people. The relationship between cancer and CVD is characterized by their numerous
shared risk factors including inflammation and oxidative stress and therapeutic advances in
cancer that may increase CVD risk. Previous studies have examined their relationship finding
evidence of biomarkers, cardiotoxic therapies, and medical nonadherence that allows for the
relationship to persist and results in negative sequelae. Few studies have evaluated the racial
disparities in CVD mortality in cancer patients particularly in persistent CVD-related deaths
like Hypertensive Disease that poses a major health risk to African-American/Black people.
The present study aims to examine and compare cause of death among major cancer types
(lung, prostate, cervical, and breast cancers) between Black and White patients in order to
further understand racial differences in cancer and CVD mortality. Methods: Data for
deceased patients diagnosed from 2005-2015 with lung, prostate, cervical, and breast cancer
were obtained from the Pennsylvania State Cancer Registry. Bivariate analysis (chi square
test of independence) was performed to assess differences in patients’ sociodemographic
characteristics by racial group for each cancer and age-adjusted prevalence for specific
causes of death were also determined and compared by race. Results: The lung cancer
population consisted of 31,219 patients with majority being Caucasian 90.5% while 9.5%
were African-American/Black. Similar percentages were observed for the other patient
populations: prostate (4,756 Caucasian- 86.4% Black- 13.6%), cervical (639 Caucasian81.4% Black- 18.6%), and breast (7,442 Caucasian- 88.2% Black- 11.8%). Among these
deceased cancer patients, insurance type was significantly different between racial groups
(p< 0.001) for lung, prostate, and cervical cancer but not for breast cancer. Age at diagnosis
was significantly different between racial groups (p< 0.001) for lung, prostate, and breast
cancer patients but not for cervical cancer patients. Additionally, sex was significantly different
by race (p< 0.001) among lung cancer patients. The age-adjusted prevalence of specific
cause of death between White and Black patients were significantly different. Death from
hypertensive disease was significantly higher among Black patients compared to White
patients diagnosed with lung (.1% vs .5% p < 0.001) and prostate cancer (.7% vs 2.5% p <
0.001). Although there were no observed significant differences in CVD-related cause of
death between White and Black breast cancer patients, a higher prevalence of cancerspecific and non-CVD death was observed for Black patients compared to White patients
(65.2% vs 71.5% p < 0.001; 20.8% vs 15.4% p < 0.001, respectively). There were no
observed differences in the prevalence of specific cause of death for cervical cancer.
Conclusions: The higher prevalence of hypertensive disease in African-American/Black
people indicate their risk of CVD mortality in the context of cancer, specifically for lung and
prostate cancer. Findings highlight the critical need of addressing CVD in the context of
cancer and larger studies are needed to further examine this relationship.

Effects of RNA Methyltransferase 9 (METTL9) Knockout on Prostate Cancer Cells
Afrin Ansary, Gargi Pal, Chidiebere Awah, Olorunseun O. Ogunwobi
Department of Biological Sciences, Hunter College of The City University of New York

RNA editing and noncoding RNA regulations contribute to the growing field of RNA
epitranscriptomics due to their implications on gene expression and subsequent
aberrations that can lead to cancer development. Specifically in RNA methylation,
methyltransferases catalyze the transfer of a methyl group from the methyl donor Sadenosyl-L-methionine (SAM) to their substrates modifying the RNA transcripts. RNA
methyltransferases are divided into three categories: writers (introduce chemical
modifications on RNA), readers (interpret modifications) and erasers (removal of
modifications). The most common internal mRNA modification is m6A, a form of RNA
methylation in which the adenosine base at the nitrogen-6 position of RNA is methylated.
The role of m6A in regulation was established through the discovery of a demethylase
activity and its common consensus sequence. m6A modification is catalyzed by an
evolutionary conserved enzyme with specific subunits. Studies have associated the
subunits of RNA methyltransferases with cancer as their knockout resulted in apoptosis
of cancerous cells, suggesting high activity of methyltransferases could be oncogenic.
However, the effect of the silencing of these subunits in prostate cancer (PCa) have never
been studied. One subunit related to PCa cells is methyltransferase 9 (METTL9). We
found that METTL9 is highly expressed in PCa and our aim is to examine the effects of
METTL9 knockout in PCa cells. To determine the expression levels of METTL9 in PCa
cells, we used a panel of different PCa cell lines. Ribonucleic acid (RNA) extraction,
complementary deoxyribonucleic acid (cDNA) synthesis, and quantitative polymerase
chain reaction (qPCR) were performed to evaluate expression of METTL9. For further
confirmation, confocal microscopy imaging was performed using the same PCa cell lines.
The PCa cell lines LNCaP, PC3, 22Rv1, RWPE1_ex9 demonstrated overexpression of
METTL9 in comparison to the RWPE1 non-tumorigenic prostate epithelial cell line. Based
on this observation, it was hypothesized that high expression of METTL9 plays a key role
in the development of PCa. To comprehend the impact of METTL9 on the different PCa
cell lines that showed overexpression of the METTL9 enzyme, the function of METTL9
was knocked out using CRISPR. Using qPCR, we have confirmed CRISPR mediated
knockdown of METTL9 messenger RNA expression. In subsequent experiments, we will
confirm CRISPR mediated knockdown of METTL9 protein expression using western blot.
Subsequently, we will confirm if METTL9 is indeed a m6A writer. To test the effect of
METTL9 on prostate cell lines, we will perform in vivo and in vitro experiments in which
the CRISPR mediated knockout METTL9 cells will be implanted into mice to observe its
effect on the presence/absence of the tumors or changes in the size of the tumors formed
in mice. Our ultimate goal is to understand the molecular mechanism of METTL9 in
prostate carcinogenesis by identifying the specific RNA molecule that METTL9 modifies
downstream.

Elucidating the Selectivity of Diclofenac for Esophageal Squamous Cell Carcinoma
Don-Gerard B. Conde1,2,3,4, Mohammad Faujul Kabir1, Kelly A. Whelan1
1
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Esophageal Cancer is the eighth most common and sixth most deadly type of cancer,
with 5 years survival rate of less than 20%. The two subtypes of this cancer are esophageal
squamous cell carcinoma (ESCC) and esophageal adenocarcinoma (EAC). Similar to the
colorectal, breast, pancreatic and other cancers, inflammation promotes the progression of
both esophageal cancer subtypes. The inflammatory response is induced by cyclooxygenase
(COX) 2 which is linked to the development of various cancers. Non-steroidal antiinflammatory drugs (NSAIDs) act primarily by inhibiting COX2. Hence, anti-inflammatory
drugs are of great interest in cancer therapy. It has been reported that COX1 and COX2 are
involved in esophageal carcinogenesis. Diclofenac (DCF), an NSAID, has been shown to
inhibit proliferation and activate apoptosis in many cancers including colon, lung, liver,
pancreatic and skin cancers. Dr. Whelan’s lab has been working to establish diclofenac as
an effective esophageal cancer therapy and their unpublished data shows that DCF inhibits
the proliferation of ESCC cells in a dose dependent manner and induced mitochondrial
reactive oxygen species (ROS) production. In addition, esophageal cancer cells were
rescued from the anti-proliferative activity of DCF by pretreatment with mitochondrial
antioxidant Mito Tempo. This suggests DCF as a promising therapeutic candidate against
esophageal cancer. The aim of our study was to understand the selectivity of DCF towards
esophageal cancer cells by investigating its effect on normal esophageal cells.
We used ESCC cell line TE11 and normal esophageal cell line STR as the model in
the present study. At first, STR cells were treated with varying concentrations (2000, 1000,
500, 250, 125, and 62.5 µM) of DCF for 72 hours and cell viability was measured by MTT
assay. DCF was relatively less toxic to the normal cells as demonstrated by the IC50
concentration of 876.2 µM which is 11-fold higher than IC50 value of DCF in esophageal
cancer cells. To further validate the selectivity, we treated STR cells with mitochondrial
superoxide scavenger Mito Tempo (100 and 200 µM), DCF (200 µM), and their combinations.
The cell viability was reduced to ~75% in co-treated cells due to the 72 hours treatment with
Mito Tempo. So, we pretreated the cells with Mito Tempo for 24 hours and then treated with
DCF for additional 48 and 72 hours. There was no significant difference in the cell viability
and the viability remained ~100% for all the treatment groups. This might be due to the nontoxicity of DCF in STR cells. We assume that the 200 µM dose of DCF is not supported to
produce a significant amount of ROS in STR cells as the cells were viable. Thus, antioxidant
treatment did not affect the viability of DCF treated STR cells. Then, we measured the
expression of COX1 and COX2 proteins in both normal and ESCC cells treated with 200 µM
DCF. DCF noticeably decreased the level of COX1 and 2 in STR cells. A marked inhibition of
COX2 was also observed in DCF treated TE11 cells. On the other hand, COX1 protein was
not detected in TE11. It is suggested that the expression of COX1 is very low in this
esophageal cancer cell line. Future studies are needed to assess the level of this protein in
other esophageal cancer cell lines. To conclude, we demonstrated that the anti-proliferative
activity of DCF is selective towards esophageal cancer and the drug is relatively safe for the
normal esophageal cells. The COX2 depletion by DCF in esophageal cancer cells also
indicates its inhibitory effect on inflammation related cancer development.

Food Insecurity and Dietary Quality in Minority Patients with Gastrointestinal
Cancers: A Feasibility Study

Daaimah Dratsky, BS1 , Erin McGillivray, BS2, Juhi Mittal, MD3, Elizabeth Handorf,
PhD4,5, Michael J. Hall, MD3,4,6, Carolyn Fang, PhD4, Rishi Jain, MD3,4
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Background: Food insecurity is defined by the US Department of Agriculture (USDA) as “a
household level economic and social condition of limited or uncertain access to adequate
food.” African Americans experience food insecurity at twice the rate of the general population
due to a variety of factors including lower socioeconomic status and limited access to grocery
stores. Furthermore, the COVID-19 pandemic has exacerbated this existing disparity, with
50% of African Americans reporting food insecurity compared to 30% of the general
population. While previous research has shown a link between chronic diseases related to
poor dietary patterns such as obesity and diabetes, food insecurity and poor cancer
outcomes, few patients are screened for food insecurity and diet quality in the oncology
setting. Given the likelihood that food insecurity will increase after a cancer diagnosis due to
the high costs of cancer care, it is imperative to facilitate early identification in this high-risk
population. Objectives: The primary objective of this study was to evaluate the feasibility of
integrating assessments for food insecurity and diet quality into the standard oncology
workflow in African American patients seen at the GI medical oncology clinics at Fox Chase
Cancer Center (FCCC) and Temple University Hospital (TUH). The secondary objective was
to evaluate for associations between food insecurity and dietary quality. Methods:
Appropriate candidates were identified by trial investigators or the research assistant. After
consenting to the study, the research assistant interviewed the patient for completion of the
food insecurity assessment (USDA Household Food Security Survey Module) and then set
up the computerized Food Frequency Questionnaire or FFQ (VioscreenTM) which was
completed on an iPad. At the conclusion of the assessment, all participants received an
automated report that was generated by the FFQ technology including data on their food
eating
patterns
(e.g.fruit/vegetable
consumption),
key
nutrients
(e.g.
macronutrient/micronutrient consumption) and data on nutrients to limit (e.g. sodium,
cholesterol). T-tests were conducted to analyze the Health Eating Index (HEI) 2015 and
USDA food security scores for the TUH and FCCC participants. Results: 34 participants were
recruited between February 2021 to July 2021. All participants who consented to the study
were able to complete both assessments (feasibility 100%). The computerized FFQ took
about 45 minutes on average to complete. There was a 18% prevalence of food insecurity
among all the participants, as 6 participants (1 at FCCC and 5 at TUH) met the criteria for low
to very low food security. The average HEI 2015 score at FCCC was 73 (out of 100) and 61
at TUH. (p<0.05) Discussion and Conclusion: It is feasible to conduct the food security and
diet assessments in the clinical oncology setting. Based on our experience, we found that
these assessments were best done during a patient’s infusion treatments as opposed to a
clinic visit given that the chemotherapy appointments are generally much longer in length.
The notable differences between the participants at TUH and FCCC for the HEI 2015 and
food insecurity scores warrant further research to analyze how we can effectively address
these factors in at-risk cancer patients.

Optogenetic manipulation of contractility in leader and follower cancer cells
during 3D collective invasion
Dilara Portelli1, 2, & Bojana Gligorijevic3, 4,*
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Metastasis is the hallmark of cancer responsible for numerous cancer-related
deaths, and yet, it remains poorly understood. One of the first steps of the metastatic
process is invasion, which can be faithfully modeled by 3D spheroid assays, in which
clusters of cancer cells invade into the surrounding extracellular matrix. Located at the tip
of the invasive strands are the leader cells, while the follower cells are moving behind
them. Research so far suggests that leader cells remodel ECM proteolytically, via
invadopodia-mediated ECM degradation, as well as mechanically, using forces
generated by actomyosin contractility. We are interested in testing differences in leaderand follower- interactions with ECM, as well as leader-followers interactions during the
invasion process. The specific goal of this project is to manipulate contractility in leader
or follower cells and monitor the effect on invasion. Optogenetic approaches are ideal for
specific targeting of single cells, and they do so transiently, only while the light stimulus
is present. Recent publication by a collaborator, Yamamoto et al. has established the
“OptoMYPT” system, in which Stargazin-mEGFP-iLID, light-switchable dimerizer is
anchored to the plasma membrane. Upon blue light illumination, iLIDs binding partner
SspB, which is linked to myosin domain, translocates SspB-mScarlet-1-I-MYPT169 to the
plasma membrane, depleting and inactivating the myosin from the cortex, and transiently
reducing contractility. We have received plasmids from the collaborators, expanded them
in bacteria and isolated the DNA. Over five different attempts to isolate plasmid DNA, we
have used kits for midi-prep (Macherey-Nagel) and mini-prep (Quiagen) and monitored
bacterial growth using OD measurements. Our measurements seemed to indicate longer
growth times, possibly due to the plasmid's size (214-276 kilobases). Next, we then
transfected 4T1 breast cancer cells and tested the brightness and transfection efficiency.
The 4T1 cells were transfected in 6 separate wells with either FUGENE HD,
Lipofectamine 3000 at concentrations of 3.5 uL, and 7.5uL reagents. After a 48-hour
incubation period, imaging revealed that FUGENE HD and Lipofectamine 3000 at 7.5uL
yielded the best outcome for the fluorescent proteins.In the next step, we will transfect
cells with both plasmids in the same well and optogenetically stimulated iLID, to test if
SspB translocated. If this control is satisfied, we will form spheroids from the transfected
cells, embed them in collagen and optogenetically stimulate leader or follower cells at 2448h, while recording the time lapse. At 48h, we will quantify if invasion dynamics was
affected. We expect that the decrease in leader cortical tension would limit the invasion
of the entire spheroid. In contrast, we expect that the decrease in follower cortical tension
would not affect the invasion, as even the low levels of contractility may be sufficient for
follower migration. due to tension and myosin aiding in cellular movement. In the future,
conclusions of this project can be used to target the direction and efficiency in which the
cells are moving during metastasis.

The Impact of Decisional Aids on Patient Mood State, Decisional Satisfaction, and
Quality of Life Among Localized Prostate Cancer Patients
Andy Huang1, Suzanne Miller, PhD2, Erin Tagai, PhD, MPH2
1
2
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Background: Prostate cancer (PCa) is the most common cancer among men and the
second leading cause of death in men with cancer in the US. Caught at early stages, the
5-year survival rate is 100%. However, many PCa patients still experience a lowered
quality of life (QoL) due to the side effects of the treatments. When patients are given a
multitude of treatment options, choosing a certain option and its anticipated side effects
might be difficult. Patients that do not choose a treatment aligned with their preferences
could have a more negative mood state and reduced decisional satisfaction. Decision
making tools are meant to provide information to help prepare and inform patients on
possible treatment options. This study aims to evaluate patient mood state, decision
making satisfaction, and QoL for the management of localized PCa.
Methods: Patients who have been diagnosed with localized PCa and have not decided
on a treatment option or began treatment were randomized to receive an educational
brochure or web-based decisional aid. Patients were asked to complete a baseline, 6week, and 3-month survey regarding their demographics (baseline), treatment decision
(6 week), decisional satisfaction, mood state, and QoL (3 months). Bivariate analyses
(e.g., ANOVA, chi-square, correlations) were completed to identify significant
relationships with mood state and decisional satisfaction.
Results: A total of 308 localized PCa patients enrolled in the study. Patients were
predominantly non-Hispanic White (73%) and non-Hispanic Black (18%). They had a
mean age of 64 and about half had a bachelor’s degree or higher (53%). Patients’
treatment decisions were significantly associated with urinary incontinence and sexual
function (ps<.05). Additionally, education and health literacy were negatively associated
with decisional satisfaction of the program in patients randomized to the intervention
(ps<.05). While patients with a more negative mood state reported lower decisional
satisfaction in both groups, QoL, and decisional satisfaction were positively associated
among patients in the control group (ps<.05).
Conclusion: Patients that chose active surveillance or did not decide on a treatment
option exhibited general higher QoL in sexual function, urinary incontinence, and irritation
than those that chose active treatment. This study supports the finding that higher
decisional satisfaction and QoL are associated with less negative mood in both the control
and intervention groups. Decisional satisfaction and mood state in the control group were
dependent on patient QoL post treatment. This could be attributed to how patients did not
consider the side effects they would experience before choosing their treatment because
they were not provided with the intervention. The intervention program shows potential
as a tool in bridging gaps in disparity as patients with lower education and health literacy
were more likely to be satisfied with using the intervention program in decision making.

Clinical implications of opioid use to treat cancer related pain
Sarah Shalan1, Laura Schienfeldt, PhD1
1

Coriell Institute for Medical Research, Camden, NJ

The opioid epidemic is a serious national crisis that affects both public health and social
and economic welfare. For decades, opioids have been prescribed for the treatment of
acute and chronic pain, including chronic pain associated with cancer treatment. Long
term opioid use for chronic pain treatment continues to be controversial. Concerns related
to the effectiveness, safety, and risk of misuse persist. The risk benefit assessment of
opioid use for cancer treatment related chronic pain is still unresolved; however, safe and
effective cancer treatment related pain management is needed. In this analysis, we
assessed two large-scale reports of SEER-medicare data collected from thousands of
patients. The first study included tens of thousands of cancer patients (n=69,889) and
matched controls (n=125,007), and the second study included over ten thousand (n=
10,773) breast cancer patients. Our literature review found that previous incidence of
depression or substance abuse disorder increased the risk of developing opioid use
disorder in cancer patients treated with opioids, and longer-term exposure to opioids
during cancer treatment dramatically increased the risk of opioid use disorder in cancer
patients treated with opioids. In addition, other negative outcomes, including treatment
non-compliance must be considered when using opioids to treat cancer treatment related
pain.

The Effect of Microbiome on DNA Methylation in Colorectal Cancer
Dina Youssef1, Peace Park2 & Jean-Pierre Issa3
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Colorectal cancer (CRC) is the third most common cancer in both men and women
in the United States. 1 in 23 men and 1 in 25 women are at a lifetime risk of developing
CRC. DNA methylation plays a key role in epigenetic modification of DNA. DNA
methylation regulates gene expression by repressing gene transcription without changing
its sequence. This process allows different types of cells to express the specific genes
needed. DNA methylation inhibits gene expression by sterically hindering the binding of
transcription factors and recruiting proteins associated with gene repression.
Hypermethylation in the CpG islands of the promoter region is associated with the
silencing of tumor suppressor genes. Genes involved in growth signaling, cell cycle
regulation and apoptosis become inactivated by hypermethylation resulting in
tumorigenesis. CpG island methylator phenotype (CIMP) is the abnormal
hypermethylation of a unique set of genes and is found in different types of cancer. CIMP
does not have apparent genetic mutations associated with CRC and it is crucial to explore
different factors contributing to CRC. Fusobacterium has been associated with CIMP and
it was more enriched in tumor tissues than normal tissues. Determining the association
between the gut microbiome and aberrant DNA methylation in CRC will be important to
elucidate the cause of CIMP in CRC.
In this study, we made DNA libraries for sequencing, to determine the changes in
DNA methylation in mice exposed to different microbiota. We obtained tissue samples
from germ-free ApcMin/IL10-/- mice gavaged with specific pathogen free (SPF) or
Escherichia coli and Klebsiella pneumoniae in an isolated environment. We used reduced
representation bisulfite sequencing (RRBS) to determine DNA methylation in the mice
with different microbiomes. RRBS which utilizes a restriction enzyme MspI and bisulfite
conversion of unmethylated cytosines allows to determine the methylation profile of the
mouse genome. Finished RRBS DNA library will be sequenced, and downstream
bioinformatics analysis will be followed to determine the methylation changes in tissues
with different microbiomes. These results could indicate the prospective microbiomes that
could be a potential biomarker for CRC risk.

Comparison of Bacterial Species in 16S Gut Microbiome in Colorectal Cancer
Patients of Different Ethnicities
Codio Z, Schultz B, Doymaz A, Ghosh J, Sapienza C.
1
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The incidence and mortality rate of colorectal cancer (CRC) for both African American
men and women are higher than those of Caucasian men and women. Racial
disparities in colorectal cancer suggest that different types of biological and
environmental factors are at play between these two groups, but the lack of diversity in
genomic databases makes it hard to characterize those differences. It is important to
investigate the underlying differences and mechanisms in Colorectal cancer patients of
different ethnicities by characterizing the gut microbiome in the normal mucosa as well
as the tumors in cancer patients to determine whether specific classes of bacterial
species correlate with cancer or race-associated genetic differences. To find these
differences, we profiled the 16s ribosomal RNA (rRNA) gene of CRC tumors and
adjacent normal mucosa to provide extensive and in-depth information about microbial
communities and integrate the inferred information into known models. Using PCR, we
amplify the V3V4 region of the 16s rRNA gene to provide adequate differentiation for
identification of the bacterial microorganisms. We use DNA 1000 chips to verify the
~500 bp peaks and then we use an AmpureXP beads cleanup to recover our amplicons
and remove any impurities. The PCR products were barcoded and cleaned up using the
AmpureXP beads. Then, they were sent for sequencing after the ~620 bp band,
demonstrating the barcoded PCR products, was verified. The end goal of this project is
to develop a diagnostic test with earlier detection to assess who is at risk for Colorectal
cancer, by finding specific bacterial species that are race-associated in cancer patients
and verify if found epigenetic differences are observed across race. By comparing the
gut microbiome of both Caucasian and African American, we hope to reduce health
disparities by adding diversity to the existing models to reflect our diverse population
and identify any genetic differences that are more common in African Americans.

Tumor Suppressor PP2A/B55a’s Substrate Recruitment and Binding Patterns with
Model Substrate P107
Joy Gonzalez1, Jason Wasserman2, Holly Fowle2, Xavier Graña2
1. Summer Cancer Research Institute, Synergistic Partnership for Enhancing Equity in Cancer Health,
Temple University/Fox Chase Cancer Center, Philadelphia, PA, 19140
2. Fels Cancer Institute for Personalized Medicine, Temple University Lewis Katz School of Medicine,
Philadelphia 19140

Background: Protein phosphorylation and dephosphorylation are key regulatory
mechanisms in cells, influencing cell signaling and protein to protein interactions. Protein
Phosphatase 2A (PP2A) is one major serine/threonine phosphatase, removing phosphate
groups from serine/threonine amino acid residues in many proteins. PP2A plays a role in cell
cycle control, cell signaling, and has tumor suppressor properties. PP2A is made up of 3
subunits, a structural scaffolding core, catalytic site, and regulatory subunit. B55a is one
specific regulatory subunit of PP2A that recognizes substrates and presents them to the
active site for dephosphorylation. However, little is known about how this is achieved.
Increased knowledge of PP2A’s binding patterns can aid in better understanding the function
of this tumor suppressor protein and its potential as a therapeutic target for the treatment of
multiple cancers. Here we use our model substrate, the tumor suppressor protein p107, to
study how PP2A/B55a recruits substrates and presents them for dephosphorylation by
measuring the dephosphorylation differences of engineered phosphosites. Approach: Our
lab identified a short linear motif (SLiM) “HxRVxxV619-625” in p107, required for binding to
PP2A/B55a. When bound, PP2A can dephosphorylate p107 at serine residues 615 and 640.
Phosphosite S615 is positioned N-terminal to the SLiM, while phosphosite S640 is positioned
C-terminal to the SLiM. Our lab has shown that dephosphorylation of S615 is dependent on
the SLiM. However, it is unknown if dephosphorylation of S640 is also dependent. We can
measure phosphorylation levels of the S615 phosphosite using a pCDK-substrate specific
antibody, but this antibody does not recognize the S640 phosphosite. This study aims to
determine the manner that the SLiM influences dephosphorylation at these phosphosites,
specifically if the SLiM is capable of facilitating dephosphorylation at the C-terminal S640 site.
Additionally, we seek to determine if replacing or duplicating the S615 site and surrounding
residues onto the S640 site maintains the sequence’s dependency on the SLiM. To test this,
we generated 3 constructs changing one amino acid residue at position 639 to make the S640
phosphosite reactive to the antibody. With these constructs we can study concurrent
dephosphorylation patterns of S615 and S640. We also made this change in 3 constructs
containing a S615A mutation that eliminates phosphorylation at S615, in order to study S640
dephosphorylation independently of S615. The resulting purified GST-p107 protein
constructs have been phosphorylated in vitro with purified CDK2/Cyclin A kinase that targets
both sites, and western blotting is being used to characterize the mutants. We plan to use
purified PP2A/B55a to determine differences in dephosphorylation between the GST-p107
mutant proteins. The key question is whether the p107 SLiM directs dephosphorylation of
phosphosites N and C terminal in a similar fashion, or alternatively, if phosphosite
presentation is directional. We hypothesize that the SLiM will direct dephosphorylation at both
N-terminal and C-terminal phosphosites, and we will see similar dephosphorylation levels at
the S615 and S640 sites. If phosphorylation of the S640 C-terminal site is not dependent on
this SLiM, dephosphorylation of S640 may be directed by a yet to identify independent binding
sequence.
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Signal transducer and activator of transcription-2 (STAT2) is a transcription factor
known to stimulate immune responses against viral infection and suppressing tumor
growth by activating the transcription of interferon-stimulated genes (ISGs) in response
to type I interferons (IFN). STAT2 does this by associating with proteins STAT1 and IRF9
to form interferon-stimulated gene factor 3 (ISGF3) which then binds to its corresponding
promoter and initiates transcription of ISGs. There are two cases to date in which
recessive homozygous mutations in STAT2, R148W and R148Q, resulted in an
exaggerated immune response (type I interferonopathy) to vaccine-strain viral infection.
These case studies revealed a dysregulation in type I IFN signaling due to an altered
function of mutant STAT2. Research in our lab has found that expression of STAT2 is
heightened in cases of colorectal adenocarcinoma and is linked to worse survival
outcomes in patients. Global deletion of STAT2 reduced tumor burden in mouse models
of colorectal carcinogenesis. In combination, these observations suggest STAT2 has dual
roles in cancer. The molecular mechanism by which STAT2 promotes tumor development
and whether this is dependent on type I IFN signaling dysfunction remains unclear. This
study seeks to answer this question by modeling five point mutations of STAT2 we found
after mining the TCGA database for tumor mutations one of which, R148W, is also found
in two patients with severe type I interferonopathy. Using an IFN inducible luciferase
reporter system, my preliminary data reveals that type I IFN transcriptional responses are
reduced in STAT2 deficient colorectal cancer cells expressing STAT2 with mutations to
the coiled-coil (R310C), DNA binding (R330G, V359E) and linker (R510Q) domains. One
potential explanation is impaired STAT2 activation via tyrosine phosphorylation. Another
scenario points to poor interaction between STAT2 and its binding partner IRF9 which is
known to occur in the coiled-coil domain of STAT2. Our results might also suggest a
defect in the assembly of the ISGF3 complex or the binding of ISGF3 to its corresponding
promoter, both of which require the DNA-binding domain of STAT2. A fourth possibility is
that mutations to the DNA-binding domain alter STAT2’s nuclear localization signal and
prevent ISGF3 from translocating to the nucleus. Going forward, immunoprecipitation
assays will better characterize the interaction of these mutant versions of STAT2 with
binding partners such as IRF9 and STAT1. Phosphorylation/activation studies of STAT2
will also provide greater insight into the function of these STAT2 mutants. Finally, we
postulate that these five STAT2 mutations will impact tumor growth and the biological
effects of type I IFNs when tested in vivo. Insights into how STAT2 promotes the growth
of tumors may reveal novel pathways in which STAT2 is implicated and novel therapeutic
approaches to cancer.
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Background: Sex disparities have been observed in both risk and prognosis for many
cancer types. Melanoma falls into this group of cancers, with male patients having a clear
survival disadvantage. Despite the evidence of these sex differences, there is a glaring
gap in an understanding of the source of the sex-biases. Most studies of melanoma ignore
sex as a crucial experimental variable. Establishing a basic understanding of the genetic
basis for these observed differences can lead to better, more personalized, cancer
therapies.
Methods: To study these sex differences, male (YUMM1.1 and YUMM1.7) and female
(YUMM-G AND YUMMER-G) mouse melanoma cell lines were studied, in addition to
male and female human melanoma cell lines. The transcriptomes of the cell lines were
analyzed using RNA-sequencing. The RNA-seq data showed significant differences
between the transcriptomes of male and female cells. In addition, RNA-seq data from The
Cancer Genome Atlas for melanoma tumors showed sex differences.
Conclusions and Future Directions: Many of the differentially expressed genes encode
transcription and epigenetic factors. Because regulatory factors are the determinants of
sex-biased gene expression, they will be the focus of future studies. In these studies,
mice will be injected with melanoma cells and tumor progression and metastasis will be
monitored. Once candidate genes are chosen, the melanoma cells will be manipulated,
followed by injection into mice. This work will lead to a better understanding of the
mechanisms of sex biases in cancer, the disease pathogenesis and hopefully result in
the development of more effective treatments.

Optimization of Mesoporous Silica Nanoparticles as a Drug Delivery System for
Tumor Targeting
George Kramarenko1, Vishnu Revuri2, Swayam Prabha2
1
2

Summer Cancer Research Institute, Temple University
Fels Cancer Institute for Personalized Medicine, Lewis Katz School of Medicine

The utilization of inorganic nanoparticles has been explored in many drug delivery
systems in the field of nanomedicine. Of the various different inorganic nanosystems, the
use of mesoporous silica nanoparticles (MSNs) is currently being studied quite frequently
due to their unique physiochemical structure and excellent biosafety. In this study, MSNs
were formulated by various processes and conditions to determine how the surfactant
quantity affects the size and physical properties of synthesized nanoparticles. The
objective of this research is to develop a loaded nanoparticle delivery system that can
effectively deliver drug to the tumor site. The end goal of this system is to work
synergistically through the encapsulation of these nanoparticles within mesenchymal
stem cells or through surface attachment and this will be the modality to actively target
tumor cell growth.
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Background/Significance: Asian Americans are 8-13 times more likely to develop liver
cancer and experience 60% higher death rate than non-Hispanic whites. Regular
monitoring through testing and medication adherence are crucial in preventing the
development of cirrhosis and liver cancer among individuals living with chronic hepatitis
B (CHB). However, adherence to monitoring or medication treatment remains suboptimal
among Asian Americans with CHB. We conducted a randomized controlled clinical trial
to implement a culturally tailored intervention to improve long-term adherence to CHB
monitoring and treatment. The goal of this study was to examine the effects of the
intervention on medication adherence and relevant psychosocial outcomes. Methods:
Eligible Asian American CHB patients were recruited from the Greater Philadelphia Area
and New York City and randomly assigned into two study arms (382 in total, 298 Chinese
and 84 Vietnamese). The intervention group received virtual CHB patient education,
virtual patient navigation, and text message reminders, while the control group only
received text message reminders. Survey was used to collect data at baseline and 12month follow-up. We conduced t-test and chi-square test to examine the differences on
sociodemographic and CHB-related factors between the two study arms. We also used
repeated-measure ANOVA to examine the intervention effects on medication adherence,
HBV-related knowledge, CHB management motivation, and depressive symptoms.
Results: In total, 372 participants (288 Chinese and 84 Vietnamese) completed the 12month follow-up survey (retention rate 97.3%). Preliminary data analysis results showed
that the Morisky medication adherence scores increased in both study arms (6.12 to 7.16
in intervention, 4.97 to 6.09 in control); repeated measure ANOVA found no significant
intervention effects (p > .05. In addition, we found significant intervention effects in
increasing CHB-related knowledge (p < .05), with the knowledge score increasing more
the intervention group (6.08 to 6.74) than in the control group (4.95 to 5.35). We also
found significant intervention effects on depressive symptoms (p < .01), with the PHQ-9
depression score held at 4.87 at both time points for intervention but increased in the
control group from 4.46 to 4.92. Findings/Implications: The preliminary results showed
that the intervention was effective in increasing CHB-related knowledge and preventing
depression. Although we did not find significant intervention effects on medication
adherence, we intend to conduct further analysis using generalized estimating equation
to account for various contextual influences. We are also in the process of collect 18month follow-up survey, the data from which will allow us to examine the long-term
intervention effects on the various outcomes. The findings of this study provided insights
on the on-going implementation process of the intervention.
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