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I N  M E M O R I A M :  C . P .  L E E 


Dr. Chuan-Pu Lee (known as “C.P. Lee” by her friends), passed away on July 20, 2016.   C.P. 
Lee was the strongest advocate for graduate students  of  Wayne State University.  She 
reminded students that diligence and determination were the only limits to achieving their 
success.  C.P. Lee also generously offered pre- and post-doctoral travel awards to aid the cost 
of national and international conferences.  Before her passing, C.P. Lee worked with the 
GSRPD committee to set up cash prize endowments for exceptional presentations each year 
at GSRPD.  Her life and memory will continue to serve graduate students through  this 
much-anticipated annual event:  


The Chuan-Pu Lee, PhD Endowed   
Graduate Student Research Presentation Day. 
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S C H E D U L E  O F  E V E N T S 

EVENT TIME SPEAKERS

WELCOMING REMARKS       8:00 am                                           GSRPD 2021 Co-Chairs

Dr. Linda Hazlett, PhD 
WSU Vice Dean of Re-
search and Graduate 

Programs

COFFEE TALK WITH
SPEAKER

POSTER SESSION I                10:15 am

ORAL SESSION I                     11:45 am

POSTER SESSION 2               1:45 pm

ORAL SESSION II                    3:15 pm

CLOSING REMARKS

Graduate Pro-
grams
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 8:30 am Informal breakout ses-
sions with keynote

speaker

KEYNOTE SPEAKER  9:00 am Dr. Greg Semenza, MD-PhD
Johns Hopkins University 

School of Medicine
15, 3-min Rapid fire poster
presentations with 2-min

Q&A

5, 10-min presentations with 
5-min Q&A

BREAK                                     1:15 PM

15, 3-min Rapid fire poster
presentations with 2-min

Q&A

5, 10-min presentations
with 5-min Q&A

Dr. Dan Walz, PhD
WSU Associate Dean of Re-
search and Graduate Pro-

grams

4:45 pm

Lunch break with opportunity
to ask questions with key-
note



W E L C O M E  M E S S A G E 



           
          




    



              









      
     





5






6

Dr. Semenza is professor of genetic medicine, with joint appointments in pediatrics, radiation on-
cology, biological chemistry, medicine and oncology, at the Johns Hopkins University School of
Medicine. He serves as director of the Vascular Program at the Johns Hopkins Institute for Cell
Engineering.

Dr. Semenza’s lab made the paradigm shifting discovery of hypoxia-inducible factor 1 (HIF-1),
which is a transcription factor that controls the expression of thousands of genes in response to
changes in oxygen availability in virtually all metazoan species. The finding, for which he received
the 2019 Nobel Prize in Physiology or Medicine, has far-reaching implications for understanding
and treating many common diseases, including anemia, ischemic cardiovascular disease, chronic
lung diseases, and cancer.

Dr. Semenza received his bachelor’s degree from Harvard University and his medical degree and
doctorate (in genetics) from the University of Pennsylvania. He completed pediatrics residency
training at Duke University Medical Center and postdoctoral training in medical genetics at Johns
Hopkins. He joined the Johns Hopkins faculty in 1990.

Dr. Semenza’s current research interests include investigating the molecular mechanisms of oxy-
gen homeostasis, the role of HIF-1 in cancer progression, and the development of novel HIF in-
hibitors for the treatment of cancer and blinding eye diseases. He has authored more than 450 re-
search articles and book chapters, and his work has been cited by other scientists more than
160,000 times.

Dr. Semenza is a founding fellow of the American College of Medical Genetics and Genomics,
and was elected to the Association of American Physicians and the National Academy of Sci-
ences in 2008, and the National Academy of Medicine in 2012. He serves as deputy editor of The
Journal of Clinical Investigation. He has been honored as a Fellow of the Society for Redox Biol-
ogy and Medicine (2017), Distinguished Scientist of the American Heart Society (2020) and a Fel-
low of the AACR Academy (2020).

In addition to the Nobel Prize, Dr. Semenza has received numerous other awards, including the
Albert Lasker Basic Medical Research Award (2016), Wiley Prize in Biomedical Sciences (2014),
Lefoulon-Delalande Grand Prize from the Institut de France (2012), and Canada Gairdner Inter-
national Award (2010).

KEYNOTE SPEAKER 
Dr. Gregg Semenza,
MD- PhD



G S R P D  C O M M I T T E E  2 0 2 1
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ANDREW KULEK
CO CHAIR

M4 MD-PhD Candidate
Biochemistry, Microbiology, Immunology

MARYAM SAFDAR
CO CHAIR, JUDGES
G2 MD-PhD Candidate

Physiology

MONAZZA SHAHAB
ABSTRACTS

Year 5, PhD Candidate
  Pharmacology

MADISON WICKER 
WEBSITE, ABSTRACTS
Year 2, PhD Candidate 

 Cancer Biology
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11. Sevoflurane enhances high-frequency oscillation output, phase-amplitude 
coupling, and effective connectivity in patients with drug-resistant focal 
epilepsy

Ethan Firestone1,2, Masaki Sonoda1,3, Keiko Wada4,5, Kazuki Sakakura1,6, Naoto Kuroda1,7, 
Yutaro Takayama3,8, Tomoyuki Miyazaki4,9, Masaki Iwasaki8, Eishi Asano1,10

1. Department of Pediatrics, Children’s Hospital of Michigan, Detroit Medical Center, Wayne State University, Detroit, MI 
48201, USA 2. Department of Physiology, Wayne State University School of Medicine, Detroit, MI 48201, USA 3. Department 
of Neurosurgery, Yokohama City University Graduate School of Medicine, Yokohama 2360004, Japan 4. Department of 
Anesthesiology, National Center Hospital, National Center of Neurology and Psychiatry, Kodaira, Tokyo 1878551, Japan 5. 
Department of Anesthesiology and Critical Care, Yokohama City University, Yokohama, 2360004, Japan 6. Department of 
Neurosurgery, University of Tsukuba, Tsukuba, 3058575, Japan 7. Department of Epileptology, Tohoku University Graduate 
School of Medicine, Sendai 9808575, Japan 8. Department of Neurosurgery, National Center Hospital, National Center of 
Neurology and Psychiatry, Kodaira, Tokyo 1878551, Japan 9. Department of Physiology, Yokohama City University Graduate 
School of Medicine, Yokohama 2360004, Japan 10. Department of Neurology, Children’s Hospital of Michigan, Detroit Medi-
cal Center, Wayne State University, Detroit, MI 48201, USA

Rationale. Surgical treatment for drug-resistant focal epilepsy is often a grueling two-stage 
process that involves days of extra-operative, intracranial EEG (iEEG) recording.  Thus, there 
is great need to develop techniques capable of localizing the epileptogenic zone during 
surgery, to reduce this diagnostic burden and optimize postoperative seizure control. Since 
sevoflurane anesthesia reversibly activates epileptiform iEEG discharges, we aimed to deter-
mine if sevoflurane-augmented phase-amplitude coupling (PAC) between high-frequency os-
cillations (HFO: 80-300 Hz) and delta waves (3-4 Hz), as well as their inter-regional effective 
connectivity measured by transfer entropy (TE), can intraoperatively track seizure foci.Meth-
ods. This is an observational study of eight pediatric patients with drug-resistant focal 
epilepsy who achieved seizure freedom following a two-stage resective surgery under 
sevoflurane anesthesia.  We retrospectively analyzed the above intraoperative iEEG features 
at an oxygen baseline, three time points as sevoflurane dynamically increased from 0 to 2 
minimum alveolar concentration (MAC), and another at 2 MAC.Results. HFO amplitude, 
PAC, and TE increased as a function of sevoflurane concentration, and this effect was great-
est in the resected (epileptic) brain sites just prior to- and after- the sevoflurane concentration 
reached 2 MAC.  In contrast, delta amplitude and TE were increased most in the preserved 
sites, at the same anesthetic stage.Conclusions. Increasing sevoflurane concentration may 
elevate HFO spectral output, PAC, and TE-defined effective connectivity preferentially within 
epileptic sites. This enhancement may be permitted via hypersynchronization with delta activ-
ity, which provides a window of disinhibition when delta is reduced immediately prior to 
achieving 2 MAC of sevoflurane.
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12. Defense mechanisms against oxidative damage in metastatic prostate 
cancer: adipocyte-mediated modulation of mTOR and ferroptosis pathways

Alexis Wilson1*, Mackenzie Herroon2, Shane Mecca2, Laimar Garmo2, and Izabela 
Podgorski1,2

Wayne State University School of Medicine Department of Cancer Biology1, Pharmacology2

Prostate cancer (PCa) is the most common cancer amongst males and becomes incurable
once it advances to the secondary site. The most prevailing site of metastasis from PCa is the
bone marrow, composed of metabolically active cells called adipocytes. Our lab has shown
that adipocytes promote PCa progression and therapy evasion through modulation of tumor
metabolism and activation of pro-survival signaling; however, the molecular mechanisms be-
hind tumor-promoting effects of fat cells are not understood. It is known that high iron levels
within the tumor microenvironment help the growth of PCa cells. However, iron overload can
cause an increase in harmful reactive oxygen species, and tumor cells have developed de-
fense mechanisms to protect them from this oxidative damage. Our data show that expres-
sion of iron storage protein ferrtin is reduced in PC3 and ARCaP(M) cells upon exposure to
adipocytes. Low ferritin levels have been associated with induction of ferroptosis, a form of
iron-mediated cell death. However, our results demonstrate that interaction with adipocytes in-
creases the levels of ferroptosis gate-keeper protein GPX4 in PCa cells, suggesting an
adipocyte-mediated defense mechanism against ferroptosis. Interestingly, an additional con-
sequence of adipocyte-tumor cell cross-talk is altered mTOR signaling in both the PCa cells
and the fat cells, and the knockdown of GPX4 in PCa cells affects the expression of down-
stream mTORC1 proteins, 4EBP1 and p70S6K, pointing to an interplay between mTOR and
ferroptosis. Understanding the mechanisms of adipocyte contribution to dysregulation of the
mTOR pathway and escape from ferroptosis may have therapeutic implications for metastatic
PCa.
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13. Effects of per- and polyfluoroalkyl substances on bone marrow microen-
vironment: Potential implications for bone metastatic cancers

Laimar C Garmo1, Mackenzie K Herroon1, Shane Mecca1, Alexis Wilson2, Michael C
Petriello1,3, and Izabela Podgorski1,

1Center Molecular Medicine Genetics, Wayne State University School of Medicine, Detroit,
MI; 2Dept. of Internal Medicine, Wayne State University School of Medicine, Detroit, MI.

Per- and polyfluoroalkyl substances (PFAS) are a group of industrial chemicals that are widely
used in everyday products. PFAS have incredibly long half-lives, bioaccumulate in bone and
potentially disrupt bone homeostasis; however, their specific effects on bone marrow microen-
vironment remain understudied. Bone is a site of metastasis from several tumor types includ-
ing prostate cancer (PCa) and previous studies from our lab have shown that alterations in
bone microenvironment accelerate metastatic progression of PCa tumors in bone. We hypoth-
esized that bone microenvironment altered by PFAS exposure can contribute to skeletal pro-
gression of PCa tumors. We show that exposure of mice to a cocktail of 5 PFAS chemicals
(PFOS, PFOA, PFNA, PFHxS, GenX) increases the number of bone marrow adipocytes and
augments expression of adipogenesis-associated genes. RNAseq analyses of tibia from
PFAS-exposed mice indicate changes in bone metabolism, supported by in vitro osteoclasto-
genesis assays. Mass spectrometry analyses of bone extracts from PFAS cocktail-exposed
mice reveal that out of 5 PFAS compounds studied, PFHxS accumulates in bone the most. In-
terestingly, our in vitro assays employing bone marrow derived mesenchymal cells show that
exposure to PFHxS promotes marrow adipogenesis. Studies examining the direct impact of
long-term PFAS exposure on in vitro PCa cultures and progression of intratibially implanted
PCa tumors are currently ongoing. Our findings to date indicate that changes in bone marrow
microenvironment induced by PFAS have a potential to disrupt bone equilibrium, creating a
microenvironment conducive to tumor growth and survival.
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14. Loss of Flavin Containing Monooxygenase 3 (FMO3) protects Mice
Against Dioxin-like Polychlorinated Biphenyl (PCB)-induced Inflammation

Manisha Agarwal1* and Michael Petriello1,2

1
Pharmacology Department, School of Medicine, Wayne State University, Detroit MI

48202
2
Institute of Environmental Health Sciences, Wayne State University, Detroit, MI 48202

Introduction: Dioxin-like pollutants (DLPs) are persistent organic lipophilic compounds that
bioaccumulate in the adipose tissue and are shown to be associated with cardiometabolic dis-
orders.  Toxicity of these compounds is shown to be linked to aryl hydrocarbon receptor (AhR)
activation, through mechanisms related to cytochrome P4501a1 induction. We have recently
shown that induction of another xenobiotic detoxification enzyme, FMO3, and its major enzy-
matic product, trimethylamine-N-Oxide (TMAO) may also be critical for DLP-induced inflam-
mation and systemic toxicity. Meat based diets rich in Choline and carnitine, gets converted to
trimethylamine (TMA) by the gut microbiota. This TMA is then oxidized to TMAO by FMO3.
Hypothesis: Loss of FMO3 protects mice against DLPs induced toxicity through either de-
creased AhR activation and/or changes in gut microbiota composition.
Methods: Male C57BL/6 or FMO3 knockout mice were treated with vehicle or PCB126 (dose-
1umol/kg) by oral gavage at weeks 2 and 4 of a 12-week study. We performed hepatic RNA-
seq analysis and 16S rRNA sequencing on cecum samples.
Results: Hepatic RNA-seq analysis showed significant differentially regulated genes with log2-
fold change with FDR values <0.05 between C57BL6 and FMO3-/- mice after PCB126 expo-
sure. GO pathway analysis showed significantly more differential enriched pathways for
C57BL6 than FMO3-/- mice due to PCB exposure. For example, glutathione transferase activ-
ity pathway was enriched only in C57BL6 mice. We saw marked differences in beta diversity
of FMO3-/- gut microbiota compared to WT mice due to genotype.
Conclusion: Absence of FMO3 leads to completely different response to dioxin-like pollutants
in liver and gut microbiota
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15. Cbf-β is required for development and differentiation of murine mucosal-
associated invariant T cells

Jugmohit S. Toor1,2,3*, Tingting Liu1,2*, J, Kalpana Subedi1,2, Jie Wang1,2, Ian Loveless1,2, 
Congcong Li1,2, Li Zhou1,2,3±, Qing-Sheng Mi1,2,3±

Department of Dermatology, Center for Cutaneous Biology and Immunology Research, Henry
Ford Health System, Detroit, MI, United States1 Immunology Research Program, Henry 
Ford Cancer Institute, Henry Ford Health System, Detroit, MI United States2 Wayne State 
University School of Medicine, Detroit, MI, United States3.

Mucosal-associated invariant T (MAIT) cells primarily reside in mucosal tissues and tissues
exposed to the environment to act as a defense against microbial threats. Additionally, they
are also involved in a broad spectrum of diseases, including infection, cancer, allergy, and au-
toimmunity. Although some transcriptional factors and micro-RNA have been recently identi-
fied to regulate MAIT cell development and differentiation, a significant gap in our knowledge
of MAIT cell regulation still exists. The core binding factor subunit beta (Cbf-β) is a non-DNA
binding protein forming a heterodimer with RUNX family proteins to regulate diverse signaling
pathways which maintain homeostasis of a wide range of immune cells. To understand the
role of Cbf-β in MAIT cell development and function, we generated T cell lineage specific Cbf-
β knockout mice (CD4cre+Cbf-β KO) and timely inducible Cbf-β knockdown mice (UBC-
cre+Cbf-β KO). We found that Cbf-β deficiency impaired thymic MAIT cell development and
interrupted MAIT1 and MAIT17 differentiation. Additionally, inducible knockdown of Cbf-β re-
duced activation and cytotoxicity in peripheral MAIT cells. Our work suggests that Cbf-β is re-
quired for thymic MAIT cell development and MAIT1 and MAIT17 commitment in addition to
playing a role in MAIT cell activation and cytotoxicity. Overall, Cbf-β may serve as a novel tar-
get to modulate MAIT cells in MAIT cell-based immunotherapies.
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11. The epigenetic regulator JMJD2 is required for the maintenance and func-
tion of epidermal Langerhans Cells

Michael D. Pawlitz1,2,3, Peter Dimitrion2,3,4, Nirmal Parajuli2,3, Yi Yao2,3, Li Zhou2,3, Qing-Sheng 
Mi1,2,3,4

1Dept. of Biochemistry, Microbiology, and Immunology, Wayne State University School of 
Medicine, Detroit, MI;2Department of Dermatology, Henry Ford Health System, Detroit, 
MI;3Center for Cutaneous Biology and Immunology Research Immunology Program, Henry 
Ford Cancer Institute, Detroit, MI;4Dept. of Cancer Biology, Wayne State University School of 
Medicine, Detroit, MI

Background: Langerhans Cells (LCs) are an extremely unique population of immune cells 
located within the epidermis. For decades, LCs were thought to be the quintessential den-
dritic cell (DC), however this is not entirely true. Fairly recent fate-mapping studies have 
shown that LCs are more ontogenically related to tissue resident macrophages (TRMs) than 
they are to DCs. Presently, epigenetic regulation of immune cells remains a hot topic of inter-
est in medical research. Considerable amounts of effort have been devoted to investigating 
the role of epigenetic regulation within classical DCs and TRMs, however there is currently 
not a single publication available that has investigated the role of epigenetic regulation within 
LCs. The epigenetic regulator JMJD2 is a family of proteins responsible for demethylating ly-
sine residues located on Histone H3. The JMJD2 proteins are expressed within a multitude of 
different cell types, including LCs. Methods and Results: By breeding a CD11c-Cre mouse 
with a JMJD2 floxed mouse we were able to generate a conditional KO mouse in which the 
JMJD2abc proteins were deleted from LCs during their post-natal differentiation phase. As 
expected, the deletion of JMJD2abc from CD11c+ cells resulted in the significant decrease of 
LC frequency in adult mice, as well as P14 mice, when compared to their WT counterparts. 
LC function was also impacted in JMJD2abc cKO mice, as there was a significant decrease 
in LC antigen uptake compared to WT mice. Conclusion: Our data highly suggests that 
JMJD2abc is required for the maintenance and function of epidermal Langerhans Cells.

3 7



12. Gestational Benzene Exposure Predisposes Offspring to Metabolic Syn-
drome through Alterations in Hypothalamic Development

Lisa Koshko 1, Lucas Kniess Debarba 1, Mikaela Sacla 1, Patrick Fakhoury 1, Iven Ayyar 1, Mar-
ianna Sadagurski 1

1Department of Biological Sciences, IBio (Integrative Biosciences Center), Wayne State Uni-
versity

The hypothalamus is essential in the regulation of metabolism, notably during critical win-
dows of neurodevelopment. An abnormal hormonal and inflammatory milieu during develop-
ment can trigger persistent changes in the function of hypothalamic neurocircuits, which
leads to long lasting effects on the body’s energy homeostasis and metabolism (Sadagurski
et al, 2015). Benzene, a volatile organic compound, is a known carcinogen capable of cross-
ing the blood-brain barrier. We recently demonstrated that gestational exposure to low con-
centrations of benzene, induces a severe metabolic imbalance in offspring (Koshko et al,
2021). However, the mechanisms behind these outcomes remain unclear. We hypothesize
that gestational exposure to low-dose benzene induces hypothalamic stress, contributing to
adverse metabolic effects later in life. In this study, we exposed pregnant C57BL/6JB dams
to benzene at 50 ppm or filtered air for 5 days/week (6h/day from gestational day 1 to birth),
and analyzed the neural outcomes of young offspring. We assessed neuroinflammation and
found increases in the microglia-specific Iba1 marker, in the ARC of the hypothalamus in
benzene-exposed male and female P21 offspring. Quantification of the fiber density in the
anterior PVH revealed significant decreases in AgRP and α-MSH projections in benzene-ex-
posed offspring indicating impairment in hypothalamic development. Our results imply that
severe metabolic syndrome in adult offspring gestationally exposed to benzene (Koshko et
al, 2021), might be a consequence of abnormal hypothalamic development and early-life hy-
pothalamic inflammation. Our new data provide the evidence and mechanistic basis that ges-
tational VOC exposure is a potential risk factor for late-life metabolic disorders.
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13. Utilizing PET imaging to quantify epigenetic changes following chronic
fentanyl administration

Morgan M. Glover, M.A.1, Nareen Sadik, B.S.2, Nerissa T. Viola, Ph.D.3, Shane A. Perrine,
Ph.D.2

1Department of Psychology, Wayne State University; 2Psychiatry and Behavioral 
Neurosciences, Wayne State University; 3Department of Oncology, Karmanos Cancer Insti-
tute, Wayne State University

Innovative neuroimaging technologies have rapidly developed throughout the years and are
used as a modality to investigate neurochemical and genetic changes. As part of our efforts
to elucidate the impact of chronic fentanyl administration on epigenetic mechanisms, a group
of female rats were subjected to either fentanyl (20µg/kg subcutaneous) or saline treatment.
All animals were assessed for changes in class IIa histone deacetylase (HDAC) activity via
positron emission tomography (PET) imaging with [18F]TFAHA, a class IIa HDAC radioligand
at two-time points (one week before and after forced withdrawal of two weeks of injections).
Imaging results show an increase in [18F]TFAHA distribution volume in the nucleus accum-
bens and hippocampus in control animals post-injection. However, a decrease in [18F]TFAHA
distribution volume was observed in these structures post-chronic fentanyl injection suggest-
ing potential epigenetic modulation. Additional studies with a larger sample of males and fe-
males are ongoing.

3 9



14. Role of the I148M Gene Variant in Fatty Liver and Cardiovascular Disease

Andrew Butcko

Wayne State University School of Medicine Physiology Department

Non-alcoholic fatty liver disease (NAFLD) is the most common form of liver disease world-
wide affecting an estimated 1 in 4 people globally. Interestingly, the majority of individuals liv-
ing with NAFLD die from cardiovascular related complications, as oppose to liver failure. Sci-
entist have identified a common genetic polymorphism in the PNPLA3 gene, known as the
I148M variant, as the greatest genetic risk factor for the development and progression of
NAFLD. More recently, a genome wide association study has found a significant association
between the I148M gene variant and reduced risk of developing coronary artery disease, im-
plying that the variant may play a cardioprotective role in addition to predisposing individuals
for NAFLD. Currently the mechanisms responsible for the phenotype of the I148M gene vari-
ant are not well understood but likely involve altered hepatic triglyceride lipolysis. Thus, the
goal of the current study is to elucidate altered molecular mechanisms of the I148M gene
variant which may provide a cardioprotective effect. Male CD57B6/J mice of approximately 4-
months of age were randomly assigned to one of two dietary groups: standard rodent chow
(CON) or a high fat NAFLD-inducing diet (NAFLD) for 16-weeks while being housed at ther-
moneutral temperatures. All mice were given ad libitum access to food and water. Body
weights were recorded weekly. Following 16-weeks of dietary treatment and an overnight
fast, blood and major organs were harvested from the animals immediately following eu-
thanasia. Preliminary results indicate that mice carrying the I148M gene variant had in-
creased hepatic steatosis.

4 0



O R A L  S E S S I O N 2
1. Neuroprotective effects of Canagliflozin: lessons from aged genetically di-
verse UM-HET3 mice 
Jayarathne, HSM1., Debarba, LK1., Jaboro, JJ1., Miller, R2., Sadagurski, M1.
1Department of Biological Sciences, Wayne State University; 2 Department of Pathology, Uni-
versity of Michigan

Background: The aging brain is characterized by a progressive increase in neuroinflamma-
tion and central insulin resistance all of which contribute to neurodegenerative dis-
eases and cognitive impairment. Recently, the Intervention Testing Program (ITP) demon-
strated that the anti-diabetes drug, Canagliflozin (Cana), a sodium-glucose transporter 2
(SGLT2) inhibitor, led to lower fasting glucose and improved glucose tolerance in both sexes,
but extended median lifespan by 14% only in male mice. Methods and results: Here
we show that Cana treatment significantly improved central insulin sensitivity in the hypothal-
amus and the hippocampus in aged 30-month-old animals of both sexes. Additionally, the ex-
pression of pro-inflammatory cytokines secreted from glia cells was strongly re-
duced in Cana-treated mice with a stronger response in aged male mice. Histologi-
cally, Cana significantly reduced age-associated gliosis in the hypothalamus in aged
male mice. Cana-associated decrease in microgliosis was partially dependent on mTOR sig-
naling, resulting in reduced phosphorylation of S6 in microglia in Cana-treated aged male but
not female mice. Importantly, Cana treatment improved exploratory, and locomotor activity in
30-month-old male but not female mice. Conclusion: Taken together, our findings demon-
strate sex-specific neuroprotective effects of Cana and suggest Cana as a potential treat-
ment for neurodegenerative diseases. 

4 1



2. Mechanism-based Drug Development to Treat Advanced Prostate Cancer

Claire Soave1, Charles Ducker2, Nathan Nicely3, Yanfang Huang1, Luke Pardy1, Peter Shaw2 

and Manohar Ratnam1*

1 Department of Oncology, Wayne State University School of Medicine and Barbara Ann
Karmanos Cancer Institute, Detroit, Michigan 2 School of Life Sciences, University of Notting-
ham, Queens Medical Centre, Nottingham, United Kingdom3 Department of Pharmacology,
UNC-Chapel Hill School of Medicine, Chapel Hill, North Carolina

As prostate cancer (PC) is generally dependent on the androgen receptor (AR) for growth,
androgen deprivation therapy (ADT) is used to treat advanced PC. However, the tumors fre-
quently progress by restoring AR signaling through various mechanisms, leading to resis-
tance. Additionally, ADT has undesirable effects on androgen signaling in differentiated tis-
sues.

We have previously established ELK1 as a AR tethering protein in chromatin, essential for
activation of a critical set of androgen/AR target growth genes in PC. The N-terminal A/B do-
main of AR binds to ELK1 by co-opting the two ERK docking sites on ELK1. The platform an-
tagonist (KCI807) binds to AR (Kd = 7x10-8 M), blocking its association with ELK1 and inhibit-
ing PC tumor growth by selectively inhibiting a subset of AR target genes supporting cell
growth.

We have identified two ELK1 recognition sites in AR and also the binding site of KCI807. In
our working model, KCI807 binds in a cleft adjacent to the downstream ELK1-binding site,
displacing an alpha helix which in turn disrupts ELK1 binding. We have developed a new
drug-like compound (KCI838) that recapitulates the mechanism of action and target selectiv-
ity of KCI807 but is a more fast-acting and potent inhibitor of AR-dependent growth in PCa
model cells, including ADT/enzalutamide-resistant cells. KCI838 also has characteristics that
greatly reduce the vulnerability to major liver enzymes seen in KCI807. Based on its drug-like
characteristics, targeted effects, enhanced potency and metabolic viability, KCI838 warrants
investigation as a drug to treat PC that is resistant to current AR-targeted therapies.

4 2



3. Adiponectin resistance decreases coronary microvascular angiogenesis:
Role of aldehyde dehydrogenase 2

Bipradas Roy1,2 Guodong Pan1,2 and Suresh Selvaraj Palaniyandi1,2

1Division of Hypertension and Vascular Research, Department of Internal Medicine, Henry
Ford Health System, Detroit, MI 48202 2Department of Physiology, Wayne State University,
Detroit, MI, 48202

Adiponectin, a cardioprotective adipocytokine. 4-hydroxy-2-nonenal (4HNE), a reactive alde-
hyde, is elevated in diabetes that decreases coronary angiogenesis. Aldehyde dehydroge-
nase 2 (ALDH2), a mitochondrial enzyme, detoxifies 4HNE. Thus, we hypothesize that
ALDH2 restores 4HNE-induced downregulation of adiponectin signaling in coronary endothe-
lial cells (CECs) and subsequent coronary angiogenesis in diabetes. To test our hypothesis,
we performed three different assays of angiogenesis with 4HNE and/or adiponectin treat-
ments. Adiponectin significantly increased angiogenesis in all three assays. Treatment with
disulfiram, an ALDH2 inhibitor, exacerbated 4HNE-mediated decrease in adiponectin-in-
duced increased angiogenesis, whereas pretreatment with alda1, an ALDH2 activator, res-
cued the effect of 4HNE. Additionally, 4HNE treatment significantly decreased the levels of
adiponectin receptor (AdipoR)1, AdipoR2, APPL1, AKT, phospho-AKT, and phospho-AMPK
in MCECs.  DSF pretreatment exacerbated 4HNE-mediated decrease in AdipoR1, APPL1,
phospho-AKT, and AMPK levels, whereas alda1 pretreatment rescued the 4HNE mediated
effect. To recapitulate our in vitro study in in vivo we used control, diabetic (db/db), intrinsic
low ALDH2 activity (AL), and diabetic with intrinsic low ALDH2 activity (AF) mice. AF mice
significantly increased serum adiponectin levels, whereas decreased cardiac tissue levels of
AdipoR1, APPL1, P-AMPK, and P-AKT compared with all the other groups. To confirm
AMPK as a downstream target of adiponectin signaling in coronary angiogenesis, we inhib-
ited AMPK with compound C. Compound C completely abrogated adiponectin-induced in-
creased coronary angiogenesis. In summary, 4HNE-induces adiponectin resistance in dia-
betic mouse heart through downregulating adiponectin signaling in CECs, whereas ALDH2
restores the 4HNE-induced effect. Therefore, ALDH2 can be a therapeutic target to improve
coronary microvasculature in diabetic heart.
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4. The role of HOCl enhancement and H4B deficiency on NO bioavailability
as a component of oocyte quality and aging

Olivia Camp (1,2)David Bai (1)Awoniyi Awonuga (1)Husam M Abu-Soud (1,2)

(1)Departments of Obstetrics and Gynecology and Biochemistry and Molecular Biology, The
C.S. Mott Center for Human Growth and Development, Wayne State University School of
Medicine, Detroit, Michigan 48201(2)Department of Physiology, Wayne State University
School of Medicine, Detroit, MI, 48201, USA.

Inducible nitric oxide synthase (iNOS) and myeloperoxidase (MPO) are heme-containing en-
zymes that have attracted attention for their roles in numerous inflammatory disorders.
Chronological aging, which enhances oocyte deterioration, is associated with increased in-
flammation, and observed incidence of high MPO-HOCl and deficient tetrahydrobiopterin
(H4B). In addition, the incidence of NOS monomerization, protein nitration, and oxidative
stress is presumably high, impacting oocyte quality. Moreover, we have previously shown NO
is important in maintenance of oocyte quality, as it protects the oocyte from aging. We hy-
pothesize that, in aged animals, 1) NO bioavailability will be decreased through HOCl medi-
ated iNOS heme destruction and subunit dissociation accompanied by the release of H4B,
and 2) aging-associated deficiency of H4B can be related to NO deficiency due to decreased
iNOS dimerization. Using absorbance spectroscopy and gel filtration chromatography, we
found that dimer iNOS dissociation between 15 and 100 µM HOCl was accompanied by loss
of heme content and NO synthesis activity. There was partial unfolding of the subunits at 300
µM HOCl and above accompanied by loss of reductase activities. Then, using oocytes (n=50)
from B6D2F1 mice-young breeders (YB, 8-14 weeks [w]), retired breeders (RB, 48-52w) and
old animals (OA, 80-84w), we measured concentrations of H4B and its metabolites through
HPLC analysis showing a significant decrease in OA (48%) and RB (73%) compared to YB
(100%). Furthermore, based on our previous work, the presence of melatonin plays a crucial
role as an MPO inhibitor and HOCl scavenger to protect the oocyte.
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5. PDGFRA extrachromosomal DNA (ecDNA) amplification addiction and es-
cape in Glioblastoma

Artem Berezovsky1,2, Indrani Datta3, Ruicong She3, Andrea Transou2, Susan Irtenkauf2,
Laura Hasselbach2, Laila Poisson3, Ana C. deCarvalho1,2

1Department of Oncology, Wayne State University, 2Department of Neurosurgery, Henry
Ford Hospital, 3Department of Public Health Sciences, Henry Ford Health System

Platelet-derived growth factor receptor alpha (PDGFRA) is amplified in 14% of glioblastoma
(GBM), oftentimes presenting as extrachromosomal DNA (ecDNA). Our objective is to iden-
tify the molecular contexts in which PDGFRA is a driver of gliomagenesis. We have isolated
subpopulations from a patient-derived GBM model (HF3253), harboring two alterations in
PDGFRA: internal deletion leading to constitutive activation and ecDNA amplification driving
high copy number and heterogeneity. HF3253 symptom-free survival correlated with the ini-
tial frequency of PDGFRA ecDNA(+) population implanted; prolonged symptom-free survival
was due to selection for initially low-frequency PDGFRA ecDNA(+) clones, based on histol-
ogy and TaqMan Copy Number. Exploiting intra-tumoral heterogeneity, we have isolated sin-
gle cell clones that exhibit diploid PDGFRA copy number corresponding to very low levels of
PDGFRA mRNA and undetectable PDGFRα protein. Symptom-free survival was substan-
tially increased in 4 ecDNA(-) clones compared to parental ecDNA(+) (Log rank test p<
0.0001; n≥4/group). In contrast to parental HF3253, ecDNA(-) tumors demonstrated diffuse
tumor morphology and did not exhibit de novo PDGFRA copy number gains post-implant. We
conducted RNA-sequencing on 19 HF3253 ecDNA+/- populations (FDR=0.05). The
ecDNA(+) population enriched for known functions of PDGFRA in oligodendrocyte precursor
cells. The ecDNA(-) population demonstrated broad metabolic changes coinciding with up-
regulation of numerous kinases and Myc. Our data validates PDGFRɑ as a therapeutic target
in glioma, demonstrates that detection of ecDNA-amplified PDGFRA has the potential to be a
predictive biomarker of future PDGFRɑ-targeted therapies, and indicates that targeting com-
pensatory growth factors may prevent the development of adaptive resistance to loss of
PDGFRA ecDNA.
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Shunbin Xu
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