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WELCOME TO THE 6TH ANNUAL GEMS
SYMPOSIUM

Dr. Elisabeth Bik for serving as this year’s keynote speaker
Dr. Kamal Sharma, GEMS Director, for supporting our symposium year after year.
Timothy Sullivan who has advised and supported us in planning the logistics of
bringing this event back to being in-person at Student Center West (SCW)
Faculty Abstract Judges: Dr. Dennis R. Grayson, Dr. Abeer Mohamed (Mahmoud), Dr.
Sandra Pinho, Dr. Donna MacDuff, Dr. Vadim Gaponenko, Dr. Kaori Yamada, Dr.
Charles K Abrams, Dr. Pingwen Xu, Dr. Justin M Richner, and Dr. Andrei Karginov
Faculty Talk Judges: Dr. Kaori Yamada, Dr. Nahed Ismail, Dr. Ravinder Gill, Dr.
Swetha Gowrishankar, Dr. Paul Grippo, Dr. Gerardo Morfini, Dr. Soroush Tahmasebi,
Dr. Andrei Karginov, Dr. Kishore Wary, and Dr. Alexandra Naba
Post-Doc Poster Judge Volunteers
GEMS Alumni Panel: Dr. Yedida Bogachkov, Dr. Stefanie Kall, Dr. Ian Rochford, Dr.
Gaurang Bhide, and Dr. Minsu Kang
Student Participants: We couldn't have done this without you! 

Welcome all to the 6th Annual GEMS Research Symposium, hosted by the GEMS
Student Association! The symposium planning committee has spent the past year
planning this event as a venue to celebrate student research at UIC’s College of
Medicine. This event serves as an opportunity for GEMS (Graduate Education in
bioMedical Sciences) and other College of Medicine graduate students to share their
research with each other and with faculty from all over UIC. Students from GEMS, MSTP
(Medical Scientist Training Program), GPN (Graduate Program in Neuroscience), and
undergraduate researchers have submitted abstracts that demonstrate the breadth
and variety of exemplary research conducted here at UIC.

The GEMS Research Symposium was an initiative by graduate students who
understood that while producing results in the lab is crucial, it is simply not enough to
create well-rounded scientists. Research scientists must be able to effectively
communicate their work, spark innovation, and collaborate with others. With the variety
of research being conducted at the College of Medicine, this symposium will ideally
foster collaborations and strengthen the community among students and faculty alike.
Our community has demonstrated a remarkable commitment to remaining connected
to each other through the trials of a global pandemic. At times, the COVID-19 pandemic
halted research in its tracks. Places like COMRB felt like a ghost town, with students and
faculty setting down their pipettes in order to prioritize the health of the community.
We are so grateful for the efforts made by everyone at UIC to keep our labs safe. As life
and research are slowly returning to “normal”, we want to thank everyone for their help
and participation in our GEMS symposium. It is our hope that the work shared here
today will lead to more cross-disciplinary research and collaborations, laying the
groundwork for greater innovation and scientific advancement to come. 

We as the planning committee would be remiss if we did not offer heartfelt thanks to
the many faculty and staff who have supported this initiative along the way:

2



DETAILED AGENDA
8:30 - 9:30 am Registration & Coffee/Light Snacks

9:30 - 9:45 am Opening Remarks

9:45 - 11:00 am Student Short Talks Session 1

9:45 - 10:00 am JASON DEVLIN, "Salmonella enterica serovar
Typhimurium chitinases modulate the intestinal glycome and
promote small intestinal invasion"

10:00 - 10:15 am AISHA QAZI, "Novel Role of Gut Microbiota and
Intestinal Epithelial Serotonin Transporter in Post-Traumatic Stress
Behavior-Like Phenotype"

10:15 - 10:30 am DARA KIANI, "Proteus mirabilis employs a contact-
dependent killing system against competing Enterobacteriaceae"

10:30 - 10:45 am CHARLES AYEMOBA, "Platelet Factor 4 Inhibits the
Proliferation and Recurrence of Leukemic Stem Cells" 

11:00 - 11:30 am Student Lightning Talks Session 1

11:00 - 11:05 am KAI XU, "β cell FFA2 Deficiency Suppresses Multiple
Low Dose Streptozotocin Induced Diabetes"

11:05 - 11:10 am ARVIND SRIDHAR, "NOX2 mediates increased oxidative
stress and ROS production leading to atrial ion channel and structural
remodeling in obesity-induced AF"

11:10 - 11:15 am ZUOXIAO (CEDRIC) SHI, "Dynamic control of adipose
tissue development and adult tissue homeostasis by platelet-derived
growth factor receptor alpha"

11:15 - 11:20 am GAURI KULKARNI, "Niclosamide Potentiates TMEM16A
Current with High Intracellular Calcium and an Intact Channel Pore"

11:20 - 11:25 am METE EMIR OZGURSES, "Low FASN Expression in Clear
Cell Renal Cell Carcinoma Confers Dependence on Exogenous Fatty
Acids"
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11:30 am - 1:00 pm Lunch/Poster Session

1:00 - 1:45 pm GEMS Alumni Panel

1:45 - 3:00 pm Student Short Talks Session 2

1:45 - 2:00 pm ALEXANDRA RADER, "Maintenance of Terminal
Differentiation by Retinoblastoma and Hippo Tumor Suppressors"

2:00 - 2:15 pm CODY JUSTICE, "Moderate Intra-Ischemic Therapeutic
Hypothermia Regulates Cardiac PTEN Expression and Temporal
Changes in Akt Phosphorylation"

2:15 - 2:30 pm QUINN LEE, "N-cadherin adhesion stabilizes occludin
junctions through PI3K p110β-Akt3 signaling"

2:30 - 2:45 pm ALLY BENNETT, "Acute viral infection induces age-
specific gene expression patterns in lymph node stromal cells"

3:00 - 3:45 pm Student Lightning Talks Session 2

3:00 - 3:05 pm KATARINA VLAJIC, "Protein Tyrosine Kinase 6 (PTK6)
differentially regulates type 2 immunity in intestine in a sex-
dependent manner"

3:05 - 3:10 pm MILES BARNEY, "BMP10 is a Novel Marker of Rhythm
Status in Atrial Fibrillation"

3:10 - 3:15 pm TUNG NGUYEN, "Endothelial Nup93 regulates YAP
activity to limit features of endothelial cell senescence"

3:15 - 3:20 pm PHOENIX TOBOZ, "The role of GCN2 in human induced
pluripotent stem cell maintenance and differentiation into endothelial
cells"

3:30 - 3:45 pm Coffee Break

3:45 - 4:45 pm Keynote Address (Dr. Elisabeth Bik)

4:45 - 5:00 pm Closing Remarks & Award Ceremony

5:00 - 6:30 pm Reception
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KEYNOTE SPEAKER:
Dr. ELIZABETH BIK

Science builds upon science. Even after peer-review
and publication, science papers could still contain
images or other data of concern. If not addressed
post-publication, papers containing incorrect or
even falsified data could lead to wasted time and
money spent by other researchers trying to
reproduce those results. Several high-profile science
misconduct cases have been described, but many
more cases remain undetected. Our esteemed
keynote speaker this year is Dr. Elisabeth Bik, a
Dutch-American image forensics detective who left
her paid job in industry to search for and report
biomedical articles that contain errors or data of
concern. She has done a systematic scan of 20,000
papers in 40 journals and found that about 4% of
these contained inappropriately duplicated images.
Her work has resulted in 800 retracted and over
1,000 corrected papers. In her talk, she will present
her work and show several types of inappropriately
duplicated images and other examples of research
misconduct. In addition, she will show how to report
scientific papers of concern, and how journals and
institutions handle such allegations.
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GEMS ALUMNI PANEL
ybogachkov@gmail.com

Yedida Y. Bogachkov, PhD
Bio: Yedida Y. Bogachkov is a freelance science writer,
currently working for Norvoc Bioscience. She received
her PhD in cellular and molecular pharmacology in
May 2019. Prior to working as a science writer, she was
conducting scientific research analyzing cancer
genomics. She’s a Chicago native and hasn’t moved
out of her hometown. Yes, she actually likes snow and
enjoys having all four seasons. Yedida likes being out in
nature, and in her free time can be found outside
enjoying the fresh air. She is, unsuccessfully, trying to
persuade the rest of her family to enjoy hiking. Yedida
loves bringing her passion and enthusiasm for science
towards educating the general public through her
work as a science writer.
Graduated: Dr. Irena Levitan Lab, May 2019
Current Company/Position: freelance science writer
Advice: Change is going to happen, in your
experiments, your PhD, and throughout your life in
general, it's important to learn to embrace it.
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Minsu Kang, PhD
mkang90@gmail.com
Bio: Minsu earned his PhD in Anatomy and Cell Biology
(Concentration in Neuroscience) from the University of
Illinois at Chicago studying cell signaling and axonal
transport defects in neurodegenerative diseases. Upon
graduation, he started his career in the pharmaceutical
industry as a Clinical Scientist in neurology. He
transitioned to a Medical Science Liaison role in
psychiatry and neurology, supporting marketed
products and a new product launch. He recently
returned to Clinical Development as a Director, Clinical
Scientist at Karuna Therapeutics, working on clinical
development programs for a new class of antipsychotic
medication.
Graduated: Gerardo Morfini & Scott Brady lab, 05/2018
Current Company/Position: Karuna Therapeutics /
Director, Clinical Scientist
Advice: Be open-minded about your options.



Rochfordian@gmail.com
Ian Rochford, PhD

Bio: I graduated from the Pharmacology Department in 2021,
took a week’s vacation, and then immediately started work as
a medical writer. I work as part of a team to develop research
publications and scientific communication strategies for
biotech and pharmaceutical companies. Both before and
especially after obtaining my PhD, I have been interested in
the areas of professional development and healthcare policy.
Over the next few years, it is my intention to combine these
areas with my career in medical communications. Though I’d
like to hope I’ll have the time to write a sci-fi novel or two
while doing so.
Graduated: Dolly Mehta Lab, Summer 2021
Current Company/Position: Prescott Medical
Communications / GroupScientific Writer
Advice: Get out of the lab, get to know people, ask questions,
and get involved.

Gaurang Bhide, PhD
gaurang.bhide@gmail.com
Bio: Gaurang graduated with his PhD in Biochemistry and
Molecular Genetics focusing on glycobiology and protein
biochemistry. Through a couple of short stints at a startup
company and a university institute, he was able to further
hone his expertise in glycan biology and biochemistry.
Gaurang has been working at AbbVie in Biologics Discovery
since 2019 where his work focuses on glycan analytics, glycan
engineering to improve properties of biologics, cellular
glycobiology, and antibody-drug conjugation. He has also
been an active member of the Society for Glycobiology. 
Graduated: Karen J. Colley lab, 7/19/2017
Current Company/Position: Senior Scientist at AbbVie, Inc
Advice: Don't be shy about asking dumb questions.
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Stefanie Kall, PhD
stefanie.kall23@gmail.com
Bio: Stefanie Kall is a product marketing manager at
NanoTemper technologies. She focuses on an instrument
for biophysical characterization of therapeutic proteins
called the Prometheus. When she is not working, she enjoys
reading, writing, running and biking along the lakeshore,
and hanging out with her dog, Ada.
Graduated: Arnon Lavie Lab, Spring 2018
Current Company/Position: Prometheus Product Marketing
Manager, NanoTemper Technologies
Advice: Grad school is temporary, but therapy is forever... or
at least as long as it needs to be to unpack grad school



SHORT TALKS: SESSION 1

STUDENT PRESENTERS

9:45 - 10:00am: JASON DEVLIN, "Salmonella enterica serovar
Typhimurium chitinases modulate the intestinal glycome and
promote small intestinal invasion"

10:00 - 10:15am: AISHA QAZI, "Novel Role of Gut Microbiota and
Intestinal Epithelial Serotonin Transporter in Post-Traumatic Stress
Behavior-Like Phenotype"

10:15 - 10:30am: DARA KIANI, "Proteus mirabilis employs a contact-
dependent killing system against competing Enterobacteriaceae"

10:30 - 10:45am: CHARLES AYEMOBA, "Platelet Factor 4 Inhibits the
Proliferation and Recurrence of Leukemic Stem Cells" 
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SALMONELLA ENTERICA SEROVAR TYPHIMURIUM CHITINASES
MODULATE THE INTESTINAL GLYCOME AND PROMOTE SMALL

INTESTINAL INVASION
Jason R. Devlin 1, William Santus 1, Jorge Mendez 1, Wenjing Peng 2, Aiying Yu 2, Junyao Wang 2,
Xiomarie Alejandro-Navarreto 1, Kaitlyn Kiernan 1, Peilin Jiang 2, Yehia Mechref 2, Judith Behnsen 1 
1 Department of Microbiology and Immunology, University of Illinois at Chicago
2 Department of Chemistry and Biochemistry, Texas Tech University

Salmonella enterica serovar Typhimurium (STM) is one of the leading causes of food-borne
illnesses. To colonize the gastrointestinal tract, STM produces multiple virulence factors that
facilitate cellular invasion. Chitinases have been emerging as virulence factors for various
pathogenic bacteria, and the STM genome contains two annotated chitinases: STM0018 (chiA) and
STM0233. However, the role of these chitinases during infection is unknown. Chitinases typically
hydrolyze chitin, which is absent in vertebrates. However, chiA was expressed in infection models
and purified ChiA cleaved carbohydrate subunits (N-acetyllactosamine) present on mammalian
surface glycoproteins. STM can bind underlying mannose residues to facilitate invasion, suggesting
a role for chitinases in exposing mannose to promote invasion. Here, we demonstrate that both
STM chitinases facilitate epithelial cell adhesion and invasion. Chitinase-deficient STM showed a
70% reduction in invasion of small intestinal epithelial cells in vitro. In a gastroenteritis mouse
model, chitinase-deficient STM strains were significantly attenuated in the invasion of small
intestinal tissue. This reduced invasion resulted in delayed STM dissemination to the spleen and the
liver. STM chitinases are likely secreted since the invasion defect was rescued by the presence of
wild-type STM. By analyzing N-linked glycans of small intestinal cells, we identified specific N-
acetylglucosamine-containing glycans as potential targets of STM chitinases. This analysis also
revealed changes in Lewis X/A-containing glycan abundance that is likely a result of host cell
modulation due to the detection of STM chitinases. Overall, our results demonstrate that STM
chitinases contribute to intestinal adhesion and invasion through modulation of the host glycome.

Jason is a sixth year Ph.D. student in the
Behnsen lab. He is generally interested in
studying the interactions between bacterial
pathogens, the microbiota, and the host. He is
currently studying the role of chitinases during
Salmonella enterica serovar Typhimurium
infection. When he’s not in the lab, he enjoys
exercising and playing video games.

Contact: jdevli3@uic.edu
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Aisha Qazi 1, Anchal Sharma 2, Fatimah Amin 3, Nathan Caldazilla 4, Shane Comiskey 1, Graziano
Pinna 5, Pradeep Dudeja 2,6, Seema Saksena 6, Waddah A Alrefai 2,6, Ravinder K Gill 2
1 University of Illinois at Chicago, Department of Physiology and Biophysics, 2 University of Illinois
at Chicago, Department of Medicine, 3 University of Illinois at Chicago, Department of Biological
Sciences, 4 University of Illinois at Chicago, Department of Bioengineering, 5 University of Illinois
at Chicago, Department of Psychiatry, University of Illinois at Chicago 6 Jesse Brown VA Medical
Center, Chicago, IL

Post-traumatic stress disorder (PTSD) is a mental health disorder triggered by traumatic event/s.
Currently, the only FDA approved treatment for PTSD are Selective Serotonin Reuptake Inhibitors
(SSRIs) which inhibit Serotonin Transporter (SERT, SLC6A4). However, the response is variable and
suboptimal. 5-HT is predominantly synthesized in the gut by TPH-1 and is known to alter microbial
composition. However, the contribution of intestinal serotonergic machinery and gut microbiota
in the progression of PTSD is unknown. Methods: SERTfl/flxVillin-CreERT2 mice (M/F, 8-12wks)
were injected with tamoxifen inducing SERT overexpression in only intestinal epithelial cells
(SOEIEC), or corn oil (WT). PTSD model of social isolation (SI) was used as a chronic stressor to elicit
aggression in resident-intruder assays. Aggression was measured by the number, duration, and
onset of attacks. Intestinal mucosa, brain, cecal contents, and blood were collected. Results:
SOEIEC mice exhibited reduced 5-HT luminal levels measured by LC-MS/MS. Upon SI, SOEIEC
males experienced increased aggression, whereas females were resilient vs. WT respective
controls. Reduced aggression in SOEIEC SI females was concomitant with i) increases in BDNF
and 5alpha-reductase mRNA in amygdala & hippocampus; ii) increase in ileal MCT10 (SLC16A10,
Phe/Trp transporter) mRNA; iii) increase in TPH-1, target of microbiota; iv) increase in ileal
antimicrobial peptides. Pearson correlation analysis in WT and SOEIEC (M/F) showed species from
order-Bacteroidales, Gastranaerophilales, and genus-Anaerotruncus were positively correlated
with aggression, and Desulfovibrio was negatively correlated. Conclusion: These novel findings
suggest a role of altered gut microbiota associated with decreased intestinal 5-HT availability in
PTSD-like behavior in a sex-dependent manner. 

NOVEL ROLE OF GUT MICROBIOTA AND INTESTINAL EPITHELIAL
SEROTONIN TRANSPORTER IN POST-TRAUMATIC STRESS

BEHAVIOR-LIKE PHENOTYPE

Aisha Qazi is a fourth year GEMS PhD Candidate in
Dr. Ravinder Gill's laboratory in the Division of
Gastroenterology and Hepatology. Her thesis
project is focused the role of SERT-mediated
intracellular 5-HT on amino acid metabolism and
transport, and the microbiome, in intestinal
inflammation and psychiatric disorders. Along with
this, she is also currently investigating the role of
intestinal epithelial Aryl hydrocarbon Receptor
(AhR) and its activation in the pathogenesis of
Crohn's Disease.

Contact: aqazi7@uic.eduPoster 25 10



Dara Kiani 1, William Santus 1, Kaitlyn A. Kiernan 1, Judith Behnsen 1 
1 Department of Microbiology and Immunology, University of Illinois Chicago 

Many bacterial species employ systems for interference competition with other microorganisms.
Some systems are effective without contact (e.g., through secretion of toxins), while others (e.g.,
type VI secretion system [T6SS]) require direct contact between cells. Here, we provide the initial
characterization of a novel contact dependent competition system for Proteus mirabilis. In
neonatal mice, a commensal P. mirabilis strain eliminated commensal Escherichia coli. We
replicated the phenotype in vitro and showed that P. mirabilis efficiently reduced the viability of
several Enterobacteriaceae species. Importantly, multiple P. mirabilis strains isolated from
humans also killed E. coli. A reduction of viability occurred from early stationary phase to 24 h of
culture and was observed in shaking liquid media as well as on solid media. Killing required
contact but was independent of T6SS, which is the only contact-dependent killing system
described for P. mirabilis. Expression of the killing system was regulated by osmolarity and
components secreted into the supernatant. E. coli increased expression of genes involved in stress
response and DNA damage repair machinery during co-culture with P. mirabilis. In support of a
potential DNA-targeting mechanism, E. coli maintained cellular integrity during co-culture with P.
mirabilis and did not take up propidium iodide but showed decreased DNA staining. In a
transposon screen, we identified P. mirabilis mutants unable to kill E. coli and are currently
determining the genetic components of this novel P. mirabilis killing system. In summary, we
provide the initial characterization of a potentially novel interbacterial competition system used
by P. mirabilis.

Dara is interested in studying inter-bacterial
killing systems specifically for Proteus
mirabilis. Dara is studying the mechanism
used by Proteus mirabilis to kill its competitors
for better colonization in the gut. When Dara is
not in lab, he can be found playing or
watching soccer.

Contact: dkiani2@uic.edu

PROTEUS MIRABILIS EMPLOYS A CONTACT-DEPENDENT
KILLING SYSTEM AGAINST COMPETING ENTEROBACTERIACEAE
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Charles joined the Pinho lab in May 2020, and
his project is focused on leukemia stem cell
regulation by the megakaryocytic niche in the
bone marrow. Once he graduates Charles
plans to continue translational research on
hematological malignancies. Outside of the
lab he is either playing basketball, looking for
good food in the city, or relaxing with his cat
Shadow.

Contact: ayemoba2@uic.edu

PLATELET FACTOR 4 INHIBITS THE PROLIFERATION AND
RECURRENCE OF LEUKEMIC STEM CELLS

Department of Pharmacology and Regenerative Medicine, University of Illinois at Chicago
Cancer Biology Research Program, University of Illinois at Chicago 

Charles E. Ayemoba 1, Anna M. Di Staulo 1, Alex M. Dittmar 1, Sandra Pinho 1, 2
1.
2.

Hematopoietic stem cells (HSCs) reside in and are regulated by highly specialized bone marrow
microenvironments, termed stem cell niches. Through the accumulation of mutations
hematopoietic stem and progenitor cells can give rise to leukemic stem cells (LSCs), whose
expansion and resistance to chemotherapy drives acute myeloid leukemia (AML). Understanding
LSC interactions with the bone marrow microenvironment is crucial to eradicating persistent
LSCs and preventing AML relapse associated with high rates of morbidity and mortality. Previous
work from our lab showed that platelet factor 4 (PF4), a chemokine secreted by megakaryocytes,
can induce quiescence in healthy HSCs. Here, we investigate the regulation of LSCs by PF4 using
mouse and human leukemia models. Our results show that recombinant PF4 blocks the
proliferation of LSCs in vitro and in vivo. Strikingly, we found LSC and bulk AML cell proliferation is
significantly inhibited post-PF4 injection. By contrast, Pf4–/– mice exhibited rapid AML
progression via increased LSC proliferation. Accordingly, megakaryocyte in vivo depletion led to
poor survival due to accelerated disease progression. These results indicate that megakaryocyte-
derived PF4 directly regulates the proliferation of leukemia cells. Finally, to assess whether
recombinant PF4 can prevent the recurrence of LSCs, we treated leukemic mice with the
chemotherapeutic drug Cytarabine followed by PF4. Strikingly, PF4 treatment reduced the
frequency (75% reduction) of LSCs during the relapse phase. Altogether, our studies reveal an
unknown function for PF4 on AML and highlight PF4’s potential as an adjuvant therapy in
preventing AML relapse by inhibiting the recurrence of chemotherapeutic resistant LSCs.

Poster 3 12



LIGHTNING TALKS: SESSION 1

STUDENT PRESENTERS

11:00 - 11:05am: KAI XU, "β cell FFA2 Deficiency Suppresses
Multiple Low Dose Streptozotocin Induced Diabetes"

11:05 - 11:10am: ARVIND SRIDHAR, "NOX2 mediates increased
oxidative stress and ROS production leading to atrial ion
channel and structural remodeling in obesity-induced AF"

11:10 - 11:15am: ZUOXIAO (CEDRIC) SHI, "Dynamic control of
adipose tissue development and adult tissue homeostasis by
platelet-derived growth factor receptor alpha"

11:15 - 11:20am: GAURI KULKARNI, "Niclosamide Potentiates
TMEM16A Current with High Intracellular Calcium and an Intact
Channel Pore"

11:20 - 11:25am: METE EMIR OZGURSES, "Low FASN Expression in
Clear Cell Renal Cell Carcinoma Confers Dependence on
Exogenous Fatty Acids"
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Kai Xu, Medha Priyadarshini, Prabhakaran Kumar, Husena M Electricwala, Bellur S Prabhakar,
Brian T Layden

Gut microbiome is recently recognized environmental factor in pathogenesis of type 1 diabetes
(T1D). Reduced short chain fatty acid (SCFA) producing gut bacterias and SCFA levels associate
markedly with T1D risk (TEDDY study). We have earlier shown that FFA2, is one of the main SCFA
receptors, expressed on the β cell, and mediates the gut microbiome-β cell crosstalk. Because of
the above, we hypothesized that β cell FFA2 may play a role in T1D β cell pathology. To examine
this, we followed our novel tamoxifen induced β cell FFA2 knockout mice (FFA2 fl/fl;MIP CreERT+,
FFA2 BKO) and wildtype littermates (FFA2 fl/fl) after multiple low dose streptozotocin (MLDS)
induced T1D. Between the genotypes, no differences were observed in systemic immune
response. However, compared to wildtype littermates, FFA2 BKO were significantly protected
from MLDS insult and exhibited normal glycemic control owing to higher β cell mass. To
understand the mechanism of this protective effect, we mined islet transcriptome data from our
FFA2 global knockout mice and identified markedly upregulated type 1 interferon (IFNβ) in FFA2
global knockout. Accordingly, wildtype islets treated with high dose IFN⍺ (mimicking T1D like
conditions) showed significant upregulation of IFN⍺ targets while FFA2 BKO islets were
unresponsive. Using pharmacological inhibition in isolated islets, we identified FFA2 recruitment
of β arrestin and NF-κB activation as critical events in FFA2 mediated regulation of IFN⍺ signaling.
Thus, we propose that β cell FFA2 could play a key role in aberrant activation of IFN⍺ signaling in
damaging the β cells in T1D. 

Kai Xu is currently a 5th year graduate student of
department physiology and biophysics. he finished
his undergrad in China and finish his master degree
in Illinois institute of technology at 2015. In order to
gain lab experience, he interned in two different lab
during 2016~2018. eventually join GEMS program at
2018. currently have 4 publications and today he is
going to talk about FFA2, a short chain fatty acid
receptor, effects on type 1 diabetes

Contact: kxu12@uic.edu

β CELL FFA2 DEFICIENCY SUPPRESSES MULTIPLE LOW DOSE
STREPTOZOTOCIN INDUCED DIABETES

Poster 39 14



Arvind Sridhar 1, 2, Mahmud Arif Pavel 1, Jaime DeSantiago 1, Olivia Ly 1, Hanna Chen,1 Sang Ging
Ong, 1, Dawood Darbar 1,2,3
1Division of Cardiology, Department of Medicine, University of Illinois at Chicago, Chicago, IL
2Jesse Brown Veterans Administration, Chicago, IL
3Department of Pharmacology and Regenerative Medicine, University of Illinois at Chicago

Background: Obesity is an independent risk factor for atrial fibrillation (AF). Obesity-induced AF
mediated by a combination of ion channel and structural remodeling and associated with
increased NADPH oxidase 2 (NOX2), a major source of reactive oxygen species (ROS) production in
human atria. Although mitochondrial antioxidant therapy reduces NOX2 expression and AF, the
role of NOX2 in increased cytosolic and mitochondrial ROS production and atrial remodeling in
obesity-induced AF remains unclear. 
Objective: We hypothesized that NOX2 increase modulates atrial electrical and structural
remodeling in obesity-mediated AF. 
Methods: Diet-induced obese (DIO) and a Nox2-knock-out (KO) mouse models were used. Obese
mice were treated with apocynin, a NOX2 blocker. Transcriptomics, proteomics, transesophageal
pacing, invasive electrophysiological, Western blotting, patch clamping of membrane potentials
and. 
Results: Mice fed a high fat diet (HFD) for 10 weeks showed progressive in weight as compared
with controls. After transesophageal pacing, DIO mice treated with apocynin, and DIO Nox2-KO
mice showed significantly reduced AF burden as compared to DIO mice. Protein expression of
potassium channels, Kv7.1 and Kv1.5 is restored in Nox2-KO HFD mice as compared to DIO mice
indicating restoration of ion channel remodeling upon Nox2 inhibition. Voltage clamp experiment
on IK on Control, DIO, and DIO Nox2-KO mice showed that genetic inhibition of Nox2 restores
obesity-induced increased IK current density. 
Conclusions: Our results prove that genetic and pharmacological inhibition of NOX2 abrogates ion
channel remodeling and reverses obesity-induced AF. Our findings highlight the importance of
targeted antioxidant therapy in the management of AF patients with obesity. 

NOX2 MEDIATES INCREASED OXIDATIVE STRESS AND ROS
PRODUCTION LEADING TO ATRIAL ION CHANNEL AND STRUCTURAL

REMODELING IN OBESITY-INDUCED AF

Arvind is a highly motivated, persevering, and
intelligent graduate student currently pursuing his
PhD at the Dawood Darbar lab here at UIC. . Arvind’s
thesis focuses on looking at signaling pathways
involved in increased oxidative stress induced atrial
remodeling in obesity-induced atrial fibrillation. He
has had several years' experience in cardiovascular
research and has several publications as a co-author.
His overall goal is to pursue an academic career as an
independent researcher in cardiovascular research. 

Contact: arvindsr@uic.eduPoster 31 15



Cedric Shi1,5, Sunhye Shin1, Yiyu Pang1, Jooman Park1, Lifeng Liu1, Brandon E Lukas1, Seung
Hyeon Kim2, Ki-Wook Kim2, Pingwen Xu3, Daniel C Berry4, and Yuwei Jiang1

Adipose stem/progenitor cells (APCs) within white adipose tissue (WAT) hold therapeutic promise
for both childhood and adult obesity patients; however, enthusiasm for such a therapy is
diminished because the nature of adipose APCs and their regulatory mechanisms are still elusive.
Thus, there is a clear basic and clinical need to understand how APCs are developed, expanded,
and maintained during developmental and adult stages. In this study, we have begun to unravel
the complexity about PDGFRα in adipose tissue development and adult tissue homeostasis. We
identify that PDGFRα+ cells are an important progenitor source for postnatal WAT development
but not adult WAT homeostasis. Consistently, PDGFRα expression in APCs is not essential for adult
WAT homeostasis but required for postnatal WAT development. Mechanistically, embryonic
PDGFRα-deficient APCs were unable to differentiate into mature adipocytes and underwent fate
change from adipogenic to fibrotic lineage. Together, our findings indicate that developmental
and adult progenitors are born from distinct origins, and they utilize different regulatory
mechanisms for adipose lineage commitment.

DYNAMIC CONTROL OF ADIPOSE TISSUE DEVELOPMENT AND ADULT
TISSUE HOMEOSTASIS BY PLATELET-DERIVED GROWTH FACTOR

RECEPTOR ALPHA

Cedric is a PhD candidate starting his 6th year at
UIC. Currently, his study interest focuses on
understanding the nature of developmental
adipocyte progenitor cells and their regulations
using lineage tracing and transgenic mice. 

Contact: zshi28@uic.edu

Poster 29 16



Gauri C Kulkarni 1, Xiu Ming Wong 1, Christian Peters 1
1 Department of Anatomy and Cell Biology, The University of Illinois at Chicago

TMEM16A is a transmembrane ion channel that is activated by intracellular calcium to catalyze
chloride flux. The widespread distribution of TMEM16A across various tissues explains its versatile
physiological role in neuronal signaling, mucous production and secretion, and smooth muscle
contraction. TMEM16A is also over-expressed in head and neck squamous cell carcinomas,
colorectal, prostate, pancreatic, breast, and other cancer types, and inhibiting TMEM16A current
halts tumor growth by preventing cell proliferation and migration. Therefore, modulating the
activity of these channels may have broad therapeutic potential, including against cancer. One
such pharmacological modulator of TMEM16A is niclosamide, an FDA approved drug for parasitic
infections, which has been proposed as a treatment for SARS-CoV-2-induced cell syncytia in lung
epithelium owing to a novel function as a TMEM16A inhibitor. After performing in silico docking
predictions, we hypothesized that niclosamide would interact with the calcium gating machinery
of TMEM16A; however, we observed that niclosamide can also activate TMEM16A channels under
some conditions. Using site directed mutagenesis and electrophysiology, we determined that
relatively high intracellular calcium concentrations, and mutations that promote TMEM16A
opening, both potentiate the amplitude of niclosamide-evoked chloride currents. Since
niclosamide is already an FDA approved drug, we propose that full characterization of its
pharmacological properties will inform its applicability to treatment of TMEM16A related diseases.

NICLOSAMIDE POTENTIATES TMEM16A CURRENT WITH HIGH
INTRACELLULAR CALCIUM AND AN INTACT CHANNEL PORE

Gauri grew up in India and moved to Chicago when
she was 10. It was during her undergraduate years
at UIC that she absolutely fell in love with the brain
and, soon after, received her bachelor's in
Neuroscience. Her lifelong passion is learning and
challenging herself - two reasons why she chose to
study the nicotinic acetylcholine receptors
(nAChRs) and TMEM16A channels in the brain using
electrophysiology. Apart from the patch-clamp rig
and the cell culture room, you can find her on
badminton courts, outdoors enjoying nature,
exploring the city, or on road trip adventures. 

Contact: gkulka3@uic.edu
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Mete Emir Ozgurses 1, Vipin Rawat 1, Godwin Sarpey 1, Kelly Conger 1, Jonathan Coloff 1
1 Department of Physiology and Biophysics, University of Illinois at Chicago

Lipids are hydrophobic molecules that play a crucial role in cellular physiology and pathology.
They are the main structural component of cellular membranes, making them essential
molecules for the cell. Cells can either take up FAs from the environment through specific
transporters or synthesize them de novo from cytoplasmic acetyl-Co-A by Fatty Acid Synthase
(FASN). As cancer cells need to take up or synthesize sufficient lipids to support their proliferative
demand, lipid metabolism becomes rewired. Renal cell carcinoma (RCC) is the leading cause of
death among the common genitourinary malignancies and accounts for 4% of cancer globally.
The primary treatment for RCC is either radical or partial nephrectomy. Clear cell RCC (ccRCC),
which accounts for 75% of the total RCC diagnoses, are referred to as “clear cell” due to their high
accumulation of lipid droplets. In analyzing TCGA data for potential vulnerabilities created by
metabolic gene methylation, we have found that all RCC subtypes have high FASN methylation,
low mRNA, and protein expression levels compared to other cancer types. Our western blot and
mass spectroscopy analysis has shown that ccRCC cell lines cultured in low lipid conditions can
turn on FASN but not enough to efficiently rescue their growth. Furthermore, ccRCC have been
shown to be auxotrophic for Cholesterol. Our palmitate and cholesterol addback experiments
have shown palmitate plus cholesterol has a better rescue effect than cholesterol itself.
Altogether, these results might indicate that lower expression of FASN sensitizes ccRCC cancer
cells lines to deprivation of exogenous fatty acids.

Mete is a third year PhD candidate in Cancer
biology concentration. He is focused on lipid
metabolism in ccRCC. In future, he wants to
establish his own lab and carry on his research.
In his free time, he likes to explore the city, do
sports, and do Latin dances. 

Contact: mozgur2@uic.edu

LOW FASN EXPRESSION IN CLEAR CELL RENAL CELL CARCINOMA
CONFERS DEPENDENCE ON EXOGENOUS FATTY ACIDS 
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SHORT TALKS: SESSION 2

STUDENT PRESENTERS

1:45 - 2:00pm: ALEXANDRA RADER, "Maintenance of Terminal
Differentiation by Retinoblastoma and Hippo Tumor
Suppressors"

2:00 - 2:15pm: CODY JUSTICE, "Moderate Intra-Ischemic
Therapeutic Hypothermia Regulates Cardiac PTEN Expression
and Temporal Changes in Akt Phosphorylation"

2:15 - 2:30pm: QUINN LEE, "N-cadherin adhesion stabilizes
occludin junctions through PI3K p110β-Akt3 signaling"

2:30 - 2:45pm: ALLY BENNETT, "Acute viral infection induces age-
specific gene expression patterns in lymph node stromal cells"
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Alexandra E. Rader 1, Battuya Bayarmagna 1, Maxim V Frolov 1
1 University of Illinois at Chicago, Biochemistry and Molecular Genetics

Both the Retinoblastoma (pRB) and Hippo tumor suppressor pathways are necessary for the
appropriate specification of countless cell types and are frequently dysregulated in cancer. Our
lab has previously demonstrated that D. melanogaster photoreceptor neurons with dual
mutation in Rbf (pRB) and warts (LATS) properly differentiate but fail to maintain neuronal
specification. Here, we propose a mechanism by which the pRB and Hippo pathways converge to
protect photoreceptor neurons from dedifferentiation.
We performed single-cell RNA-Sequencing on wildtype and mutant eye tissues to isolate
dedifferentiated photoreceptors. These experiments revealed that dedifferentiated neurons
aberrantly express homothorax (Hth) (MEIS1/2), a Hox transcription factor and suppressor of
differentiation whose expression is typically restricted to progenitor cells. We then performed a
series of knockdown experiments in eye tissues expressing constitutively active yorkie (YAP/TAZ)
which revealed that ectopic expression of Hth is both necessary and sufficient for yki-mediated
photoreceptor dedifferentiation. Interestingly, transcription of Hth does not occur in the presence
of both Rbf and the pioneer transcription factor GAF, suggesting that these two proteins
cooperate to inhibit yorkie expression of Hth. Luciferase reporter assays for putative enhancers on
the Hth gene corroborate this finding. Ultimately, we performed IP-Western experiments to
reveal binding between Rbf and yki, providing a previously unknown physical link between these
important tumor suppressor pathways.

MAINTENANCE OF TERMINAL DIFFERENTIATION BY
RETINOBLASTOMA AND HIPPO TUMOR SUPPRESSORS

Alexandra Rader is a fifth-year in the Frolov Lab
researching Retinoblastoma protein as a guardian
of cell differentiation. She enjoys painting on the
beach, listening to some sweet tunes, and cuddling
her cats. After completing her PhD she intends to
do a post-doc and one day have her own lab.

Contact: arader2@uic.edu
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Cody N. Justice 1,2, Xiangdong Zhu 1, Jing Li 1, J. Michael O’Donnell 1,2, Terry L. Vanden Hoek 1,2 
1 Department of Emergency Medicine,  University of Illinois at Chicago
2 Department of Physiology and Biophysics, University of Illinois at Chicago

Introduction: Akt plays a critical role in mediating cardioprotection by therapeutic hypothermia.
However, the mechanism of hypothermia-induced Akt activation remains poorly understood. Akt
activation is determined in part by PTEN activity and degradation. 
Hypothesis: Moderate intra-ischemic cooling activates Akt in the ischemic-reperfused heart due to
enhanced PTEN degradation. 
Methods: Left ventricular function (rate-pressure product = heart rate x left ventricular developed
pressure) was monitored continuously in Langendorff-perfused rat hearts. Hearts in the
normothermic control group (I/R) were subjected to 20 min. of ischemia followed by reperfusion at
37 °C. In the hypothermia intervention group (I/R+TH), hearts were cooled to 30 °C at the start of
ischemia and then rewarmed 10 min. after reperfusion. Ventricular tissue was harvested at 0 or 30
min. after reperfusion for western blotting. 
Results: Cardiac function was significantly higher in the I/R+TH group compared to the I/R group at
30 min. post-reperfusion. Coronary perfusate taurine concentration was significantly higher in the
I/R group compared to the I/R+TH group at 10 min. post-reperfusion. Akt phosphorylation was
significantly higher in the I/R+TH group compared to the I/R group at 0 min. post-reperfusion, but
significantly lower at 30 min. post-reperfusion. Additionally, hypothermia enhanced total PTEN
expression at 0 min. and 30 min. post-reperfusion without affecting the ratio of phospho-
PTEN/PTEN. 
Conclusion: Intra-ischemic cooling was associated with temporal changes in Akt phosphorylation
despite enhanced PTEN expression. Additionally, modulation of cardiac taurine release by
hypothermia should be carefully considered in future studies assessing taurine as a biomarker for
cardiac arrest and ischemic heart pathologies.

MODERATE INTRA-ISCHEMIC THERAPEUTIC HYPOTHERMIA
REGULATES CARDIAC PTEN EXPRESSION AND TEMPORAL CHANGES

IN AKT PHOSPHORYLATION

Cody Justice is a 4th-year student in the UIC
Medical Scientist Training Program (MD/PhD
program) and is pursuing a career as a
physician-scientist. He plans to see patients
and lead laboratory investigations in cardiac
biology. He is fascinated by the heart and
hopes to develop new treatments for cardiac
arrest and ischemia/reperfusion injury. In his
free time, Cody enjoys hiking, traveling, and
backpacking around the world with his three
brothers. Here in Chicago, he enjoys festivals,
comedy, and cycling along the lake.

Contact: cjusti2@uic.edu 21



N-CADHERIN ADHESION STABILIZES OCCLUDIN JUNCTIONS
THROUGH PI3K P110Β-AKT3 SIGNALING

Quinn S. Lee  1, Kevin J. Kruse 2, Shuangping Zhao 1, Leon M. Tai 3, and Yulia A. Komarova 1
1 Department of Pharmacology, University of Illinois at Chicago
2 Department of Biology, University of Utah
3 Department of Anatomy & Cell Biology, University of Illinois at Chicago

Tight junctions (TJs) seal brain endothelial cells (BECs) to form a restrictive blood-brain barrier (BBB)
to selectively control the influx of circulating substances into the central nervous system. Critical to
the integrity of BBB are pericytes, cells that physically interact with BECs through Neural (N)-
cadherin adhesion. Using brain samples from donors of different ages, we observed a significant
loss of N-cadherin junctions in patients over 50 years old. This change in N-cadherin was associated
with a significant disruption of occludin TJs, suggesting a potential important crosstalk between N-
cadherin and TJs. Therefore, to better understand the role of N-cadherin function in the BBB, we
generated an inducible, EC-specific knockout of N-cadherin in mice. We demonstrated that mutant
mice lacking N-cadherin exhibited greater BBB permeability as well as impairments in TJ
ultrastructure. Analyzing different TJ proteins in the microvasculature of the brain cortex, we also
found significant disruption of occludin but not claudin TJs in these mutant mice. Furthermore,
analysis of occludin kinetics in BEC monolayers lacking N-cadherin adhesion revealed significantly
greater internalization rates of occludin from TJs, suggesting that N-cadherin signaling stabilizes
occludin TJs. We showed that N-cadherin induces the activation of phosphoinositide 3-kinase
(PI3K), leading to Akt phosphorylation. Depletion of PI3K p110β or Akt3, but not other p110 or Akt
isoforms, increased occludin internalization from TJs in BECs with intact N-cadherin adhesion. Our
data indicate that N-cadherin adhesion activates PI3K p110β-Akt3 signaling in BECs that is essential
for the stabilization of occludin TJs to strengthen the BBB.

Quinn is a student of the Pharmacology
Department in Dr. Yulia Komarova's lab. Her
research involves studying endothelial biology
and the blood-brain barrier using a variety of
bio-imaging tools. After graduation, Quinn
hopes to pursue a career in microscopy. When
not in lab, Quinn likes to spend her time eating
or running.

Contact: slee617@uic.edu
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Ally Bennett 1, Michelle Richner 1, and Justin M. Richner 1
1 University of Illinois at Chicago, Department of Microbiology & Immunology

Lymph node stromal cells (LNSCs) create a network that serves as the lymph node’s (LN)
structural backbone. LNSCs are comprised of numerous, diverse cellular subsets, whose role in
developing immune responses has begun to be appreciated. We sought to define the role of
LNSCs during infection by West Nile virus (WNV), an endemic flavivirus. WNV severely impacts the
elderly, whose immune systems experience an age-associated decline in function. We
hypothesize LNSCs can sense WNV infection via type I interferon to enhance cytokine production,
lymphocyte recruitment, and adaptive immune responses. These processes become defective in
aged LNSCs. During WNV infection, LNSCs are robustly activated and reach peak expansion by six
days. Mimicking the infected LN microenvironment, we show that LNSC activation is driven
primarily by sensing type I interferon, as well as viral PAMPs. We found that LNs from aged mice
displayed altered frequencies of LNSC subsets, as compared to adults. Furthermore, aged LNSCs
uniquely upregulate early response genes, some of which are associated with immune
suppression. Data presented here is the first to examine age-dependent responses by LNSCs to
WNV infection. Supported by University of Illinois at Chicago.

ACUTE VIRAL INFECTION INDUCES AGE-SPECIFIC GENE
EXPRESSION PATTERNS IN LYMPH NODE STROMAL CELLS

Ally Bennett is a 5th year GEMS student in the
lab of Dr. Justin Richner. Ally’s research
interests include viral immunity, aging, and
host-pathogen interactions. Her current
project focuses on the characterization of
lymph node stromal cells in the context of viral
infection and advanced age. Once graduated,
Ally would like to continue her work behind
the bench, working in viral immunology within
an industry setting. When not in the lab, Ally
enjoys playing with her corgi, Tilly, and
catching up on the latest book she started. 

Contact: abenne26@uic.edu
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LIGHTNING TALKS: SESSION 2

STUDENT PRESENTERS

3:00 - 3:05pm: KATARINA VLAJIC, "Protein Tyrosine Kinase 6
(PTK6) differentially regulates type 2 immunity in intestine in a
sex-dependent manner"

3:05 - 3:10pm: MILES BARNEY, "BMP10 is a Novel Marker of
Rhythm Status in Atrial Fibrillation"

3:10 - 3:15pm: TUNG NGUYEN, "Endothelial Nup93 regulates YAP
activity to limit features of endothelial cell senescence"

3:15 - 3:20pm: PHOENIX TOBOZ, "The role of GCN2 in human
induced pluripotent stem cell maintenance and differentiation
into endothelial cells"
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Katarina Vlajic 1, Wenjun Bie 1, Angela L. Tyner 1
1. Department of Biochemistry and Molecular Genetics, University of Illinois at Chicago, Chicago,
USA

PTK6 is a non-receptor tyrosine kinase involved in promoting epithelial differentiation in the
intestine. Tuft cells are rare epithelial cells that have been characterized as crucial players in gut
type 2 immunity. Tuft cells detect succinate secreted by helminths and protists in the gut lumen,
resulting in IL-25 secretion. This leads to activation of innate lymphoid cells type 2 (ILC2), creating
a positive feedback loop through IL-13 to further expand tuft cells. Roles of PTK6 in regulation of
tuft cells and type 2 immunity have not been examined. Even though there is growing evidence
for differences between sexes in immune responses, sex differences in the tuft cell-ILC2 circuit
have not been reported. Systemic knockout (KO) of Ptk6 in the mouse led to impaired enterocyte
differentiation. Here we applied an experimental mouse model of tuft cell expansion to Ptk6 wild
type (WT) and KO male and female mice. We also designed an in vitro model of tuft cell expansion
and activation using organoids derived from WT and KO male and female mice. Data show that
induction of tuft cells is impaired in male but not female mice. PTK6 regulates type 2 immunity
activation through upregulation of IL- 25 in male mice. Results indicate important differences in
PTK6 regulation of type 2 immunity between male and female mice. In male mice, PTK6 plays a
key role in driving the tuft cell-ILC2 feedback forward loop. PTK6 may be relevant for
understanding sex-based differences in pathogenesis of inflammatory diseases such as allergy,
Crohn’s disease and cancer.

PROTEIN TYROSINE KINASE 6 (PTK6) DIFFERENTIALLY REGULATES
TYPE 2 IMMUNITY IN INTESTINE IN A SEX-DEPENDENT MANNER

Katarina is interested in contributing to
research exploring biological differences
between sexes, and promoting importance of
experimental design including both sexes. She
enjoys spending time at the lake, reading and
running.

Contact: kvlaji2@uic.edu
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Miles Barney 1, Dawood Darbar 2
1 University of Illinois, Department of Pharmacology and Regenerative Medicine
2 University of Illinois, Department of Medicine, Division of Cardiology

BACKGROUND: Atrial fibrillation (AF), the most common cardiac arrhythmia requiring therapy, is
associated with significant morbidity and increased mortality. A major challenge in assessing
disease progression and efficacy of AF therapy is the rigor of AF identification and, despite a
critical need, there is no effective biomarker that tracks burden of disease or response to therapy.
BMP10, a critical signaling molecule during cardiac development, has emerged as a promising
marker for response to catheter ablation, however it is unknown whether BMP10 tracks AF
burden. To evaluate BMP10 as a potential biomarker for AF burden, we correlated plasma levels of
BMP10 with rhythm status.
METHODS: 40 patients with AF were prospectively enrolled in a clinical biorepository and plasma
samples were collected at the time of enrollment. Rhythm status at enrollment was determined
by ECG. Plasma BMP10 levels were measured by ELISA (LSBio).
RESULTS: Of the 40 patients enrolled, 23 were in sinus rhythm (SR) and 17 were in an episode of
AF. Baseline characteristics were similar across the two groups (Table 1). Patients who were in an
active AF episode had higher levels of plasma BMP10 (1.94 ng/mL, SEM: 0.19) than patients in SR
(1.44 ng/mL, SEM 0.11) (p= 0.04). (Figure 1)
CONCLUSION: Blood plasma BMP10 is modulated by rhythm status in patients with AF,
suggesting that BMP10 may be a promising biomarker for AF burden and response to therapy.

BMP10 IS A NOVEL MARKER OF RHYTHM STATUS IN ATRIAL
FIBRILLATION

Miles Barney is an MD/PhD student starting his 3rd
year as a graduate student in the lab of Dr. Dawood
Darbar, with research interests in the genetic basis
of arrhythmias and biomarkers for treatment and
diagnosis. When he is not in lab he can be found at
the Montrose dog beach with his lab mix Doomer
or at a powerlifting gym training for his next meet.

Contact: rflore45@uic.edu
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ENDOTHELIAL NUP93 REGULATES YAP ACTIVITY TO LIMIT
FEATURES OF ENDOTHELIAL CELL SENESCENCE

Tung D. Nguyen 1,2, Mihir K. Rao 1 , Shaiva P. Dhyani 1, Michael A. Winek 1, Monica Y. Lee 1,2 
1 Department of Physiology and Biophysics, University of Illinois at Chicago
2 Center for Cardiovascular Research, University of Illinois at Chicago

The nuclear envelope has recently garnered interest as novel regulators of endothelial function
given the physical connection between the nucleus and cytoskeletal components. Emerging
studies have focused on the role of the nuclear pore complexes (NPCs), the gatekeeper for
nucleocytoplasmic transport, and its component nucleoporin proteins as potential mediators for
cardiovascular diseases. While nucleoporins have been directly implicated in cardiomyocyte
signaling and cardiac function, the contribution of NPC proteins in vascular health has yet to be
determined. Interestingly, recent reports highlight the deterioration of certain nucleoporins (e.g.
nucleoporin93 [Nup93]) with advancing age, suggesting an age-related association with NPC
protein turnover. Here, we show significant reduction of Nup93 expression in vascularized regions
of severely aged mice (17-month old), paralleling our observation of decreased Nup93 levels when
using in vitro models of endothelial cell (EC) senescence. In vitro endothelial deletion of Nup93
leads to substantially increased yH2AX, p53, and p21 levels – all well-established markers for
cellular senescence. Furthermore, depletion of Nup93 in ECs leads to features of EC dysfunction,
as evidenced by increased inflammation, stress fiber formation, and impaired barrier function. We
find that loss of endothelial Nup93 significantly increases nuclear YAP localization, where
pharmacological inhibition of YAP activity in Nup93-null ECs attenuates the aforementioned
senescent phenotype. Taken together, we demonstrate that Nup93 expression is crucial for
endothelial health, where loss of Nup93 promotes nuclear YAP enrichment for consequent
endothelial senescence and dysfunction. 

Tung is a fourth-year PhD Candidate in Dr.
Monica Lee's Lab in the Department of
Physiology & Biophysics. He has a long-
standing interest in exploring the
pathophysiology of cardiovascular disease.
Consequently, this has been the focus of his
current research, where he intends to identify
novel effectors to better understand vascular
endothelial dysfunction and cardiovascular
disease development. When Tung is not in lab,
he enjoys playing tennis, working out, and
hanging out with his bunnies.

Contact: tnguy270@uic.edu
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Phoenix Toboz 1, Sarath Baba Nukala 1, Sang Ging Ong 1, Soroush Tahmasebi 1
1 University of Illinois Chicago, Department of Pharmacology and Regenerative Medicine

Translational control plays a critical role in regulating gene expression. Recent studies highlighted
the importance of mRNA translational control in regulating the self-renewal and differentiation of
pluripotent embryonic stem cells. One key mRNA translational control mechanism is the GCN2-
eIF2α pathway. The serine/threonine protein kinase GCN2 is an amino acid sensor that
coordinates mRNA translation in response to amino acid availability through phosphorylation of
eIF2α. Despite extensive studies of the GCN2-eIF2α pathway in the context of cellular stress, its
importance in early embryogenesis and differentiation has not been established. The focus of this
research is to identify the importance of the GCN2-eIF2α pathway in the maintenance of human
induced pluripotent stem cells (hiPSCs) and differentiation of hiPSCs toward endothelial cells
(ECs). 
We observed that undifferentiated hiPSCs undergo a profound increase in p-eIF2α at an early
stage of differentiation toward ECs. We hypothesize GCN2 regulates iPSC self-renewal and
differentiation into iPSC-derived ECs through phosphorylation of eIF2α. To test this hypothesis, we
employed CRISPR-Cas9 to generate GCN2 knock out (GCN2KO) hiPSCs. Our data demonstrate
that the expression of several key pluripotent factors is reduced in GCN2KO hiPSCs. Also, lack of
GCN2 delayed differentiation of hiPSCs toward mature ECs. We will use ribosome footprinting, a
novel, high-throughput technique, to identify downstream translationally controlled targets of
GCN2 that regulate iPSC self-renewal and differentiation. These GCN2 targets will be validated
and functionally assessed for their role in EC differentiation. Our results will provide a better
understanding of how GCN2-dependent translational control regulates hiPSC maintenance and
differentiation.

THE ROLE OF GCN2 IN HUMAN INDUCED PLURIPOTENT STEM
CELL MAINTENANCE AND DIFFERENTIATION INTO ENDOTHELIAL

CELLS

Phoenix is a third year PhD student in the lab
of Dr. Soroush Tahmasebi. She is currently
studying mRNA translation in human induced
pluripotent stem cells. 

Contact: ptoboz2@uic.edu
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Ritika Adhikari 1, Hannah Pennington 1, Sameer Ahmed Bhat 1, and Shafi Kuchay 1
1 Department of Biochemistry and Molecular Genetics, University of Illinois at Chicago

We are interested in membrane protein proteolysis via ubiquitin-proteasome system (UPS). E3-
ligases by directly recruiting substrates determine the substrate specificity for degradation via
UPS. We particularly got interested in E3-ligase-FBX which has shown disease phenotypes in
knockout mice and is an understudied protein. Understanding the regulation and function of FBX
demands an investigation of its endogenous localization, abundance, and interactions. Moreover,
cell systems in which FBX abundance can be temporally controlled to monitor protein turnover of
its substrates at cellular level are not available. To detect the endogenous FBX and temporarily
control its abundance, we sought to tag FBX with a flag-epitope and mini- auxin-inducible degron
(mAID). These tools allow us to deplete FBX rapidly by just adding auxin hormone in cultured cells
to investigate loss of function phenotypes, with added advantage to mitigate the compensatory
response and lethality seen with conventional knockout methodologies. This rapid depletion
using mAID technology allows investigating mechanisms of substrate degradation by FBX in
living cells. Using a series of donor plasmids and Cas9-catalyzed DNA breaks, we established a
low-cost, systematic technique for producing tagged endogenous FBX protein fusions in
mammalian genomes. We validated the recombinant endogenous FBX loci using genomic PCR
and by immunoblotting assays. Specifically, we developed a genomic PCR assay by designing
three primers that will enable us to distinguish between wildtype, mixed population, and clonal
homozygous modified cells. This would further aid the in-vitro and in-vivo functional
characterization of FBX. We believe this proposal is of significant biological and clinical
importance. 

DEVELOPMENT OF CELL SYSTEMS FOR ENDOGENOUSLY TAGGED AND
AUXIN-INDUCIBLE DEGRADATION OF AN E3-UBIQUITIN LIGASE

WITH CRISPR/CAS9 GENE EDITING

Ritika Adhikari is a fourth-year PhD student in
the GEMS Program-Cancer Biology
Concentration. She is studying membrane
protein proteolysis via ubiquitin-proteasome
system in Kuchay Lab, in the Department of
Biochemistry and Molecular Genetics. She
holds an MS degree in Biomedical Sciences
with a major in cancer biology from
Georgetown University. She aims to mature
into an academic researcher capable of
tackling questions with a holistic perspective.
When not in lab, she enjoys singing, spending
time with nature and meditating. She loves to
crack jokes with family and friends around. 

Contact: radhik5@uic.edu
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Ali Almousawi*, Guliz Clare, Quinton Crisman, Seshadri Bharghavi Niladhuri, Jake Class, Justin
Richner#, Sarah Lutz#
Dept affiliations 

This study uses mouse models to investigate the potential role of brain endothelial cell (EC)
infection with SARS-CoV-2 as a cause of COVID-19 neuropathology. We investigate if canonical
Wnt/beta-catenin signaling, in vivo, promotes blood brain barrier (BBB) repair and recovery in
neuroinflammation. We hypothesize that brain EC infection with SARS-CoV-2 contributes to
COVID-19 neuropathology, and that canonical Wnt/beta-catenin is neuroprotective. 
Mice are not naturally susceptible to SARS-CoV-2, so we introduced the obligate SARS-CoV-2
receptor, human ACE2 (hACE2), into mouse brain EC mice using a modified adeno-associated
vector (AAV-BR1). We demonstrate that intravenous delivery of AAV-BR1:hACE2 induces dose-
dependent, stable transduction of hACE2 in brain EC but not in EC outside the CNS. To test the
contribution of brain EC SARS-CoV-2 infection to COVID-19 neuropathology, we administered
SARS-CoV-2 (WA-1 strain) to hACE2:BBB mice. Tissues were collected 2 days post-inoculation.
Astrogliosis (GFAP) and the proinflammatory chemokine CXCL10 were increased. We observed a
trend toward BBB leakage, as assessed by fibrinogen immunostaining. Using TCF/LEF-GFP
genetically encoded reporter mice, Wnt/beta-catenin transcription was elevated in EC in the
brainstem, cerebellum, hippocampus, and the olfactory bulb in response to brain EC SARS-CoV-2
infection. Transcripts for soluble ligands Wnt3, Wnt5a, and Wnt5b were elevated. Finally, we
observed that BBB-SARS-CoV-2 infection increased tight junction transcript Claudin-5, a known
transcriptional targets of endothelial Wnt/beta-catenin signaling, and decreased the vesicular
trafficking transcript Caveolin-1. We conclude that brain EC infection with SARS-CoV-2 induces
neurovascular inflammation that is limited by a protective Wnt/beta-catenin response. 

SARS-COV-2 INFECTION OF BRAIN ENDOTHELIAL CELLS CAUSES
NEUROVASCULAR INFLAMMATION AND WNT/Β-CATENIN

SIGNALING IN A MOUSE MODEL OF COVID-19

Ali is a 2022 Neuroscience graduate from UIC and a
current PBRC PREP post-bac (Portal to Biomedical
Research Careers Postbaccalaureate Program). His
research interests include investigating
implications of vascular aging, dysfunction, and
inflammation on the structure and function of
blood-brain-barrier, and how these conditions
contribute to neurodegenerative and autoimmune
disease. He is also interested in degenerative eye
disease, particularly retinitis pigmentosa. Ali plans
to pursue a career in biomedical research.
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Thilinie Bandara¹, Lijian Shao¹ MD PhD, Kilian Sottoriva¹ PhD, Na Yoon Paik¹, and Kostandin V.
Pajcini¹ PhD
1 University of Illinois at Chicago

Adult extramedullary hematopoiesis (EMH) is a pathological phenomenon where the adult liver
and spleen become a site for compensatory hematopoiesis in the presence of a damaged bone
marrow niche. Physiological EMH is classified in the fetal liver where developing hematopoietic
stem cells (HSC) undergo massive expansion prior to emigration to the BM niche towards
adulthood. The mechanism by which adult pathological EMH stimulates compensatory
hematopoiesis in the liver and spleen remains unknown. We induced EMH in adult mice via
Phenylhydrazine (PHZ) injection to elucidate this further. Following EMH in wild-type mice, we
see hematopoietic progenitors decrease in PHZ-treated BM and increase their abundance in the
liver and spleen. We also show that liver-derived HSCs following EMH can serially reconstitute
lethally irradiated mice. In pursuit of a mechanism, we focused on Notch-signaling, an
evolutionarily conserved pathway shown to play a critical role in HSC emergence and fetal liver
development. When comparing WT to Notch-deficient (Notch1+/ΔTAD) liver donors, our
hematopoietic transplants reveal that Notch1+/ΔTAD donors fail to efficiently reconstitute
irradiated recipients. We are characterizing the transcriptomic profiles of EMH-activated BM as
well as adult liver to determine the Notch target genes essential for EMH hematopoiesis. We will
utilize the constitutive EMH mouse model (Jak2V617F) to understand EMH in different
pathological disorders. Finally, we will identify the essential Notch ligands/receptors for adult liver
EMH by using a micro-patterned co-culture to model an ex vivo hepatic niche. Our findings
indicate that Notch signaling is a required pathway that maintains functional long-term HSCs
during EMH.

INVESTIGATING THE ROLE OF NOTCH SIGNALING IN
EXTRAMEDULLARY HEMATOPOIESIS IN THE ADULT LIVER

Thilinie Bandara is a 3rd Year graduate student in
Kostandin Pajcini's lab. She is especially interested
in the adult liver and its role in pathological
hematopoiesis and other bone marrow disorders.
When she is not in the lab, she enjoys finding new
restaurants, hiking, and taking care of her plants. 

Contact: tbanda2@uic.edu
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Philippa Burns 1, Soroush Tahmasebi 2, Negar Tabatabaei 2, Laura Selfors 3, Patrick Murphy 4,
Jonathan Coloff 1
1 Department of Physiology and Biophysics, University of Illinois at Chicago
2 Department of Pharmacology and Regenerative Medicine, University of Illinois at Chicago
3 Department of Cell Biology, Harvard Medical School
4 Department of Biology, University of Prince Edward Island

Breast cancer is the most common cancer in women worldwide, and luminal/estrogen receptor
positive (ER+) breast cancer accounts for ~50% of breast cancer deaths. Our lab has identified
serine auxotrophy as a metabolic vulnerability of luminal/ER+ breast cancer cells due to low levels
of the serine synthesis enzyme phosphoserine aminotransferase 1 (PSAT1). Serine is important for
protein, nucleotide, and lipid biosynthesis, and so is critically important for cancer cell growth and
proliferation. This makes limiting serine and glycine (S/G) availability a promising potential
therapy for luminal/ER+ breast cancer. 
Our goal is to better characterize the cellular response to S/G starvation. As serine is important for
protein synthesis, we hypothesized that synthesis of serine-rich proteins would be particularly
affected by S/G starvation. By performing puromycin incorporation and polysome profiling assays,
we found that serine starvation inhibits global translation, while inducing adaptive translation of
ATF4. Proteomics analysis showed that 48hr serine starvation in MCF7 cells more specifically
depletes serine-rich proteins at the protein level, which are important in mRNA splicing, including
a family of serine/arginine-rich (SR) proteins. Accordingly, pathway analysis of proteomics data
revealed that serine starvation downregulates mRNA splicing pathways in MCF7 cells. Replicate
multivariate analysis of transcript splicing (rMATS) on RNA-sequencing data suggests that 48hr
serine starvation dramatically changes alternative mRNA splicing in MCF7 and additional breast
cancer cell lines, with many differential splicing events being conserved across the cell lines
tested. We hypothesize that splicing changes due to serine starvation produce neoantigens that
enhance immunogenicity.

Philippa obtained her B.S. in Biochemistry
from the University of Bath in the United
Kingdom in 2019. She is currently a fourth-year
graduate student in the Coloff Lab, where she
is primarily studying the cellular response to
serine starvation in breast cancer. Outside of
the lab, she enjoys traveling, hiking, and riding
her bike.

Contact: pburns@uic.edu

INVESTIGATING THE EFFECT OF SERINE STARVATION ON
TRANSLATION AND SPLICING IN BREAST CANCER
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ELUCIDATING MECHANISMS AND IMPACTS OF QUORUM-SENSING-
MEDIATED SUPPRESSION BY STREPTOCCOCUS PYOGENES

Sam Feldstein  1, Kate Rahbari 1, Michael Federle 2
1 Department of Microbiology & Immunology, University of Illinois at Chicago
2 Department of Pharmaceutical Sciences, University of Illinois at Chicago

Streptococcus pyogenes (Group A Strep, GAS) is a ubiquitous human pathogen that causes over
600 million global infections annualy. Most cases are mild, superficial infections of the throat or
skin, but millions also experience invasive or fatal infections, as well as acute post-infection
sequelae. Additionally, about 30% of children carry the bacteria in their throats asymptomatically
while others carry it on their skin. This makes GAS pathogenesis critical to study to understand
what determines the severity of infection and what determines whether the bacteria colonize
commensally or pathogenically. Like other microbes, GAS employs cell-to-cell communication
systems known as quorum sensing (QS) to coordinate its behavior and its responses to
environmental stimuli. Recently, we have discovered that the GAS Rgg2/3 QS system suppresses
immune activation in macrophages and that it is necessary for GAS to colonize the oropharynx of
mice. However, we still do not know how this system causes immune suppression. Preliminary
data indicate that QS causes carbohydrate-based cell wall modification that activate a
suppressive pathway in host cells. Here we aim to discover what host pathways QS targets to
promote the observed immunosuppression how QS impacts host-pathogen interactions in vivo.
Early data implicates Sam68 and c-Rel as critical proteins that are affected by GAS quorum
sensing. Additionally, we find that QS causes GAS to be less virulent and leads to reduced
inflammation during skin infections. These observations in the skin and oropharynx support the
hypothesis that QS-mediated immune suppression aids the bacteria in commensal colonization
but not invasive infection.

I am 4th-year MD/PhD student (2nd-year
graduate student) in the lab of Dr. Federle at
University of Illinois – Chicago where we study
quorum sensing in Gram-positive bacteria. I
have a broad interest in immunology,
particularly in autoimmunity and host-
pathogen interactions. I am interested in
studying how microbes alter the functionality
of the host immune system, including the
system that targets the immune system, the
impact on the immune system, and the
ultimate benefits to the microbes. 

Contact: sffeldstein@gmail.com
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Roberto Flores Audelo 1, Olivia Todd 1, Kanchan Jaswal 1, Judith Behnsen 1
1 Department of Microbiology and Immunology, University of Illinois at Chicago  

Salmonella enterica serovar Typhimurium (STm) is a gram-negative bacterium known to infect
over 1 million people in the United States each year alone. Candida albicans is a commensal
opportunistic fungus that colonizes the gut of about 60% of the human population. Previous data
from the lab shows that the presence of C. albicans increases STm virulence in mice. In vitro,
presence of C. albicans induced expression of several STm virulence genes and enhanced STm
invasion of epithelial cells. Direct binding of STm to the C. albicans surface is likely required for
those phenotypes. However, it is unknown how STm binds to the yeast surface. We have found
that STm WT but not STm deficient in Type 1 fimbriae (T1F) binds to C. albicans. T1F bind to high
mannose oligosaccharides present on surface glycoproteins of eukaryotic cells. Consequently,
presence of mannose inhibited binding of STm to C. albicans. In contrast, the Bcf fimbriae do not
play a role in binding. We have also found that a functional Type 3 Secretion Systems (T3SS) is
required for efficient STm binding to C. albicans. Interestingly, STm does not bind to C. tropicalis, a
usually non-pathogenic close relative of C. albicans. Presence of C. tropicalis also does not
enhance invasion of epithelial cells. Future research will determine why STm does not bind to C.
tropicalis and whether C. tropicalis promotes STm virulence in vivo. In summary, our current data
shows that STm binds to opportunistic pathogenic C. albicans via the T1F and T3SS but does not
bind to commensal C. tropicalis.

SALMONELLA BINDS TO PATHOGENIC, BUT NOT COMMENSAL
CANDIDA SPECIES VIA TYPE 1 FIMBRIAE AND THE TYPE 3

SECRETION SYSTEM

Roberto was born in Chicago and is a second year
GEMS student in Dr. Behsen's lab. He is interested
in researching the microbiome and the interaction
between Salmonella and Candida albicans. When
he is not in lab, Roberto likes to read and play video
games. 

Contact: rflore45@uic.edu
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Alexa Gajda 1, Keyvan Mollaeian 1, Stephanie Wilk , Ekrem Emrah Er 1 
1 University of Illinois at Chicago, Department of Physiology and Biophysics

Metastasis is the primary cause of breast cancer mortality, and the recently discovered biophysical
processes that regulate metastasis have revealed novel therapeutic opportunities. We have
shown that changes in cellular stiffness yield an immune vulnerability for cancer cells, a process
called mechanosurveillance. The mechanisms that underly mechanosurveillance are
incompletely understood, but identification of mechanosurveillance-promoting genes may reveal
novel therapeutic targets in the context of metastatic breast cancer. We showed that myocardin
related transcription factor A (MRTFA) overexpressing cancer cells increased cellular stiffness
through actin cytoskeleton polymerization and stress fiber accumulation and subsequently
increased immunosurveillance by cytotoxic lymphocytes. Unfortunately, MRTFA is not
therapeutically targetable due to it transcription factor status, and so we undertook a
bioinformatics approach to identify alternative targets downstream of MRTFA overexpression. We
identified a regulatory subunit of a large conductance voltage-gated and Ca2+-activated K+
channel (BK), KCNMB1, as a top prospect for mechansurveillance induction. Using atomic force
microscopy and immunofluorescent staining, we show that knockdown of KCNMB1 significantly
reduces cell stiffness and total filamentous actin content in breast cancer cells. Co-cultures of
KCNMB1 knockdown cells and cytotoxic lymphocytes also show an increase in killing time,
suggesting KCNMB1 expression impacts cell stiffening through actin remodeling and enhances
mechanosuveillance of cancer cells. Collectively, these findings point to the use of KCNMB1
activation as a novel therapeutic approach for the treatment of metastatic breast cancer. 

INVESTIGATING THE IMPACT OF KCNMB1 EXPRESSION ON
MECHANOSURVEILLANCE OF DISSEMINATED CANCER CELLS

Alexa is interested in identifying novel
immunotherapies to improve the treatment of
cancer. She currently spends her days in lab
understanding the mechanisms underlying
mechanosurveillance. In her free time, Alexa
enjoys crafting and spending time with her
step-cat, Prixly. 

Contact: agajda2@uic.edu
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Emily Hayes 1, Rachael Filzen 1, Miriam Rodriguez Esquivel 1, Nicola J. Winston 2, Michelle A. Fierro
2, Sana M. Salih 2, Markand Maienschein-Cline 3, Carlos Stocco 1,2
1 Department of Physiology and Biophysics, University of Illinois at Chicago
2 Division of Reproductive Endocrinology and Infertility, Department of Obstetrics and
Gynecology, University of Illinois at Chicago
3 Research Resources Center, University of Illinois at Chicago

Infertility affects approximately 15% of couples, 40% are due to ovulatory defects. Successful
ovulation requires the timely and tight regulation of folliculogenesis by gonadotropins, more
crucially, follicle-stimulating hormone (FSH), which is needed to form preovulatory follicles.
However, the mechanisms governing folliculogenesis are incompletely understood. We previously
showed that salt inducible kinases (SIKs) are critical regulators of female fertility. Specifically,
knockout of SIK2 enhances ovulation, whereas deletion of SIK3 results in anovulation and
premature ovarian failure. At the molecular level, SIK2, but not SIK3, attenuates the expression of
FSH-induced steroidogenic genes. This report aimed to outline the genome-wide effect of SIK
inhibition on gene expression in the presence or absence of FSH. Here, we treated human
cumulus cells with a SIK inhibitor, HG-9-91-01 (HG), FSH, or their combination. We then performed
RNA sequencing and identified 3,472 differentially expressed genes (DEGs) across treatment
groups. Interestingly, 498/646 (77%) of DEGs in FSH-treated cells were also identified as DEGs in
HG-treated cells. Further, HG + FSH resulted in 865 DEGs not differentially regulated by FSH or HG
alone. Analysis of DEGs by Gene Set Enrichment Analysis (GSEA) revealed top enriched gene
ontology terms including processes related to the extracellular matrix, steroid hormone
biosynthesis, PI3K-Akt signaling, and cAMP signaling. The data suggests that SIK activity
profoundly affects gene expression in human granulosa cells, likely via regulation of FSH signaling
and other mechanisms. These findings provide new insights and directions for investigating the
mechanisms by which SIKs regulate ovarian function and fertility. 

FOLLICLE-STIMULATING HORMONE AND SALT-INDUCIBLE
KINASES CROSSTALK ON THE REGULATION OF GENOME-WIDE
GENE EXPRESSION IN HUMAN GRANULOSA CUMULUS CELLS

Emily is a G1 in the MSTP whose research
interests include women’s health, fertility,
development, and ovarian biology. She
received her MS in Reproductive Science and
Medicine from Northwestern in 2020. Emily’s
professional goals are to become a physician
scientist in OB/GYN or pediatrics. When not in
lab, Emily enjoys wedding photography,
running, yoga, and cuddling with her pitbull
mix, Kelly. 

Contact: ethayes2@uic.edu
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Jordan Jesse 1, Julianna Escudero 1, Brian Mao 1, Anthony Arena 1, Jan Kitajewski 1, Daniel Shaye 1
1 Department of Physiology and Biophysics, University of Illinois at Chicago 

Chloride intracellular channels (CLICs) are an enigmatic family of proteins whose physiological
and molecular function remains unknown. A conserved role for CLICs in tubulogenesis was
suggested by studies showing that C. elegans EXC-4/CLIC regulates tubulogenesis of the
excretory canal (ExCa), a unicellular tube, while CLIC1 and CLIC4 regulate human umbilical vein
endothelial cell (HUVEC) angiogenic behaviors in vitro and murine vascular development in vivo.
Our work, and that of others, shows that CLICs are conserved players in Rho/Rac signaling. This
function requires CLIC localization to the plasma membrane, mediated by an N-terminal putative
transmembrane domain (PTMD), and a highly conserved cysteine residue in the C-terminus.
CLICs also display specificity in signaling as CLIC1 promotes both RhoA and Rac1 activity, while
CLIC4 is specifically required for Rac1 activity, in HUVEC. We found that replacing the N-terminal
PTMD with a heterologous membrane-localization signal allows for CLIC function in HUVEC
suggesting that determinants for CLIC function and specificity reside in the C-terminus. We are
undertaking a structure-function approach in C. elegans and HUVEC to define shared and unique
molecular features of the EXC-4, CLIC1, and CLIC4 C-termini required for signaling. We are
generating single-copy transgenic insertions in C. elegans that express full-length CLICs, as well
as mutant forms and chimeras, to assess rescue of exc-4 null (0) mutants. We will express similar
constructs in HUVEC to assess Rho/Rac signaling function. These studies will allow us to define
molecular determinants of EXC-4/CLIC function that will help unveil how these proteins regulate
Rho/Rac signaling.

DEFINING THE CONSERVED FUNCTION OF CHLORIDE
INTRACELLULAR CHANNELS (CLICS) IN RHO/RAC SIGNALING 

Jordan joined the Shaye Lab in 2022 with an
interest in translational research in the vascular
field. 

Contact: jjesse2@uic.edu
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Jordan Jousma 1, Jooman Park 2, Zhenbo Han 1, Gege Yan 1, Sarath Babu Nukala 1, Youjeong
Kwon 1, Yuwei Jiang 2, Sang-Ging Ong 1,3
1 Department of Pharmacology and Regenerative Medicine, University of Illinois at Chicago
2 Department of Physiology and Biophysics, College of Medicine, University of Illinois at Chicago
3 Division of Cardiology, Department of Medicine, University of Illinois at Chicago

Background: Heart failure with preserved ejection fraction (HFpEF) is a major cardiovascular
burden in the US. Comorbidities characterizing HFpEF establish a systemic inflammatory state
believed to converge on the heart to cause dysfunction. Clinically, adiposity correlates with
diastolic dysfunction. We, therefore, determined if pharmacological activation of thermogenesis is
cardioprotective in HFpEF.
Methods: A β3-AR agonist, CL316,243(CL), was used to activate thermogenesis. Mice were exposed
to HFpEF (HFD+L-NAME). Diastolic function (E/A and E/E') was assessed by echocardiography.
Biochemical and histological analysis of cardiac and adipose tissues (AT) was performed.
Metabolic functions were assessed with metabolic cages. Transplantation of AT from CL-treated
donors to wild-type recipients was performed to confirm the protective effects of CL-treated AT. A
genetic model we previously used (Ucp1-CreERT2; Cdkn2afl/) to promote beige adipocytes
formation was exposed to HFpEF.
Results: CL treatment significantly improved cardiac function measured by echocardiography and
histology. The signature of β3-AR signaling was absent in hearts; however, CL-treatment increased
thermogenesis in AT, suggesting beneficial effects are mediated via fat-heart crosstalk. CL-
treatment significantly increased energy expenditure. Transplantation of CL-treated AT improved
diastolic function and cardiomyocyte hypertrophy. In our genetic model, significant
cardioprotection also occurred, with increases in beige adipocytes.
Conclusion: Thermogenic AT increases energy expenditure in HFpEF to improve cardiometabolic
to mediate cardioprotection against diastolic dysfunction. Furthermore, a pharmacological agent
to show this demonstrates a proof of concept in the targeting of interorgan-crosstalk as an
efficacious strategy to treat HFpEF

PHARMACOLOGICAL INDUCTION OF THERMOGENESIS IMPROVES
CARDIOMETABOLIC HEALTH AND DIASTOLIC FUNCTION IN HEART

FAILURE WITH PRESERVED EJECTION FRACTION.

Jordan is a fourth-year GEMS student in CBRM. He
is interested in studying cardiovascular disease and
health. His experiences in this area include the use
of the iPSC-based model as well as murine models.
In the future, Jordan is interested in pursuing a
career in pharmacological sciences to investigate
new cardiovascular drugs and develop personalized
therapies. When he is not in the lab, he is usually
thinking about the lab, or sleeping – but if by
chance he is doing something unrelated to science
he is probably watching a movie with his wife.  
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Soeun Kang 1, Maciek Antoniewicz 2, Nissim Hay 1 
1 Department of Biochemistry and Molecular Genetics, University of Illinois at Chicago 
2 Chemical Engineering Department, University of Michigan

The production of ATP is mediated by nutrient catabolism. Glucose, the representative nutrient, is
catabolized through the glycolysis, and subsequently by the tricarboxylic acid (TCA) cycle and
oxidative phosphorylation. However, which pathways support the specific metabolic
requirements of different cell cycle phases and mechanistic regulation of it are less understood.
Here, we visualized metabolic pathways of glucose in proliferative and quiescent MEFs by utilizing
gas chromatography–mass spectrometry (GC-MS). To understand the regulatory genes for the
metabolic reprogramming, E-cadherin and TEAD1 are knocked out by CRISPR/Cas9 system.
Surprisingly, quiescent MEFs (contact-inhibited for 7 days) utilize less glucose with much greater
overflow flux from glycolysis to TCA cycle; pyruvate is shunted into the TCA cycle instead of to
lactate. The reduction in the glycolytic fluxes in quiescent cells is associated with the higher
NAD+/NADH ratio and the reduction in glycolytic enzyme expression, which is mediated by YAP.
The dramatic increase of TCA cycle in quiescent cells is associated with an increase in
mitochondrial pyruvate carriers (MPCs) and TCA cycle gene expression, which makes quiescent
cells vulnerable to MPC inhibitor. Our findings indicate that cell-cell interaction and its YAP
regulation are pivotal in the metabolic reprogramming of cells during the transition from
proliferative to quiescent state. Switching the dependance of metabolic pathways, cells flexibly
regulate the ratio of NAD+/NADH to efficiently produce ATP.

QUANTITATIVE ANALYSIS OF METABOLIC REPROGRAMMING
BETWEEN THE PROLIFERATIVE AND THE QUIESCENT GROWTH STATES

BY 13C-METABOLIC FLUX ANALYSIS

Soeun is interested in glucose metabolism. She is
currently studying metabolic reprogramming of
cells during the transition from proliferative to
quiescent state. She loves traveling, cooking and
hanging out with friends.

Contact: skang90@uic.edu
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Rong Ke 1,2, Mary Menhart 3, Navin Viswakarma 1, Kanchan Vishnoi 1, Piush Srivastava 1, Sandeep
Kumar 1, Sunil Kumar Singh 1, Xiaowei Wang 3, Ajay Rana 1,4,5, Basabi Rana 1,4,5
1 Department of Surgery, Division of Surgical Oncology, University of Illinois at Chicago, 
2 Department of Biochemistry and Molecular Genetics, University of Illinois at Chicago,  
3 Department of Pharmacology & Regenerative Medicine, University of Illinois at Chicago, 
4 University of Illinois Hospital and Health Sciences System Cancer Center, University of Illinois at
Chicago, 5 Jesse Brown VA Medical Center, Chicago, IL-60612, USA

Hepatocellular carcinoma (HCC) is one of the most common gastrointestinal malignancies
and a major cause of death worldwide. Mixed Lineage Kinase 3 (MLK3), a member of MAPK
pathway, have emerged as a key regulator of various biological processes in liver, however, its role
in HCC remains unclear. TCGA databases suggest an elevated trend of MAP3K11 (gene of MLK3)
mRNA expression in HCC and TMA shows increased MLK3 activation in HCC. Using MLK3
knockout (MLK3-/-) mice, here we show that MLK3-/- alleviates the development of HCC induced
by diethylnitrosamine (DEN) and phenobarbital (PB) via reducing cell proliferation. In vitro, MLK3
inhibition by siRNA/shRNA or pharmacological inhibitors reduces cell cycle and colony formation.
Further, we studied its in-depth role in DEN-induced acute liver injury. MLK3-/- mice show no
effect on DEN-induced hepatocyte apoptosis, compensatory proliferation, and macrophage
activation at an early stage. Interestingly, MLK3-/- mice reduce DEN/PB induced Ki67 expression
at 6ms. RNA-sequencing analysis show that knocking out MLK3 negatively regulates epithelial-
mesenchymal transition (EMT) gene signature, including TGFβ2 expression. HCC cells
overexpressing MLK3 promotes EMT, along with induction of TGFβ2. Moreover, pharmacological
inhibition of MLK3 antagonizes TGFβ2 induced EMT, suggesting MLK3 likely operates via TGFβ2. In
addition, MLK3-/- mice have reduced gene markers of the activated hepatic stellate cells (e.g. a-
SMA), which are increased in DEN/PB-WT livers. Our work thus shows that MLK3 regulates HCC
proliferation, TGFβ2 expression and the activation of HSC, implying that pharmacological
inhibition of MLK3 activity may have a significant clinical impact on carcinogen-induced liver
cancer.

MLK3 PROMOTES HEPATOCELLULAR CARCINOMA VIA INCREASING
CELL PROLIFERATION AND HEPATIC STELLATE CELL ACTIVATION

Enjoy science, enjoy life.

Contact: rongke@uic.edu
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Kaitlyn Kiernan 1, Melissa Muñoz 1, Miljan Simonović 2
1 University of Illinois at Chicago, Department of Biochemistry and Molecular Genetics
2 National Institute of General Medical Sciences, National Institutes of Health

The CRISPR/Cas9 system has become the gold-standard for reliable genome engineering and has
been developed into a versatile research tool. While being easy to manipulate, the efficiency and
accuracy of Cas9 targeting varies considerably across different genomic targets. Studies have
shown that the use of 5’ truncated sgRNAs can reduce the rate of unwanted off-target
recognition while still maintaining on-target specificity. However, it is not well-understood how
reducing target complementarity enhances specificity or how truncation past 15nt prevents Cas9
activation without compromising on-target binding. To better understand this mechanism, we
used cryo-electron microscopy (cryo-EM) to examine the dynamic process of DNA interrogation
by Cas9 bound to a truncated sgRNA. Here, we report two distinct conformations of the sgRNA-
DNA duplex as well as reorganization of the RuvC, REC2 and REC3 domains. We find that
approximately half of the Cas9 complexes in our sample exhibit a linear sgRNA-DNA duplex,
which prevents enzyme activation. In the other half of the sample, we surprisingly find that the
sgRNA-DNA duplex is kinked, resembling the active Cas9 conformation. However, the REC2
domain remains docked onto the duplex and prevents full activation of the HNH and RuvC
nuclease domains. Overall, our results provide the structural basis for Cas9 targeting with 5’
truncated sgRNAs and contributes to the future design of high-fidelity Cas9-based tools. 

CRYO-EM STRUCTURES PROVIDE NEW INSIGHT INTO EFFICIENT DNA
INTERROGATION BY CAS9 WITH 5’-TRUNCATED SGRNAS 

Kaitlyn is a fifth-year GEMS student in the
Simonovic lab in the Department of Biochemistry
and Molecular Genetics. She is currently studying
the mechanisms of Cas9-mediated DNA cleavage
using structural, biophysical, and biochemical
techniques. She hopes to continue working in the
cryo-EM field but with a focus on microbial
pathogenesis. Between protein purifications, you
can usually find her outdoors hiking, playing tennis,
or enjoying some live music. 

Contact: kiernan1@uic.edu
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Kirty Krieger 1 , Sasha Celada 1, Larisa Nonn 1
1 University of Illinois at Chicago, Department of Pathology

Prostate Cancer (PCa) is a prevalent disease in men worldwide and vitamin D3 (vitD) deficiency is
associated with increased risk of lethal PCa. This relationship has heightened relevance in African
American men, for who are at double the risk of aggressive PCa, and who are also at high risk of
vitD deficiency, as melanin inhibits cutaneous synthesis. Well-studied for its role in calcium
homeostasis, vitD, a steroid hormone, also has anti-cancer effects both in vitro and in vivo. Normal
epithelial differentiation is part of prostate morphogenesis and normal cell turnover.
Differentiation becomes dysfunctional in PCa where the healthy form/function of glandular
structures is lost. Here, we assess the effects of vitD on epithelial differentiation of mouse prostate
organoids (morgs) and vitD-adapted PCa cell lines. VitD-treated morgs show accelerated growth,
size, and lumen formation representing enhanced differentiation. Morgs grown with sufficient
vitD differentiate to luminal organoids, which appear as swollen cysts with translucent secretions.
VitD response genes and pro-differentiation genes were increased in a dose-dependent manner
in vitD-treated morgs. Gene expression and subpopulations were assessed by scRNAseq to
explore specific pathways regulated by vitD. Additionally, two PCa cell lines were adapted long-
term to vitD. Gene expression was examined by RT-qPCR and RNAseq. VitD-adapted cells follow
similar trends in differentiation with sufficient vitD status. Overall, vitD enhances epithelial
differentiation in morgs and adapted cells suggesting an important role in overall prostate
differentiation. VitD is easily supplemented, providing rationale to prevent deficiency thus
maintaining healthy prostate differentiation, reducing risk of aggressive PCa.

VITAMIN D SUFFICIENCY ENHANCES EPITHELIAL DIFFERENTIATION
OF MOUSE PROSTATE ORGANOIDS AND CANCER CELL LINES

Kirty, a fourth year GEMS student, works in the
Dr. Larisa Nonn lab where she focuses on the
role of vitamin D in differentiation of the
prostate epithelium using mouse prostate
organoids and vitamin D adapted cell lines.
Prior to UIC, Kirty studied the dysregulation of
lipid metabolism caused by dengue infection
at Colorado State. Changing fields from
flaviviral research to cancer research, Kirty has
enjoyed being immersed in new techniques
including prostate organoids, mouse models,
and single cell RNA sequencing. Away from
the bench, Kirty enjoys live music, red wine,
and rollerblading the 606 on sunny days!
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Jieun Kwon 1 and Bradley J. Merrill 1
1 Department of Biochemistry and Molecular Genetics, University of Illinois at Chicago  

Cells from a specific region of an early embryo can acquire pluripotency. These cells will eventually
contribute to producing an adult because they can generate all the types of cells in an adult
organism. Interestingly, pluripotent cells remain pluripotent for only a few days and quickly lose
pluripotency afterward. During this time, they progress through multiple states of pluripotency to
prime themselves to become committed to one specific lineage. As incomplete progression often
leads to failed gastrulation and severe defects in a developing embryo, cells must accomplish
state-specific requirements as they progress through different pluripotent states. When
successfully done, pluripotent cells will acquire a competent response to lineage-specification
signals. Therefore, it is crucial to understand how this progression is regulated and to identify the
key factors controlling primary steps in the pluripotency progression. Tcf7l1, a member of the
Tcf/Lef transcription factor family, is a downstream effector of Wnt/ꞵ-catenin signaling and a
negative regulator of naïve pluripotency. Several genetic experiments have demonstrated that
Tcf7l1 plays an essential role in the transition from naïve to primed pluripotency. I have examined
mechanisms underlying the role of Tcf7l1 using various pluripotent cell culture systems and found
that Tcf7l1 is essential for repressing naïve-specific characteristics (e.g. marker gene expression,
cis-regulatory element activity, responses to cell signaling) but may not be necessary for all
aspects of the transition out of the naïve state. My research elucidating the Tcf7l1-dependent and -
independent effects in pluripotent cells improves our understanding of a critical point during
mammalian embryonic development. 

ELUCIDATING THE ROLE OF TCF7L1 IN MEDIATING TRANSITION OUT
OF NAÏVE PLURIPOTENCY

Jieun is a fourth-year graduate student who joined
the Merrill Lab in 2020. Her research interests focus
on how pluripotent cells determine their fates
during early embryogenesis. She uses various cell
culture systems and genome-wide techniques to
elucidate the role of Tcf7l1 in the progression of
pluripotency. Outside of the lab, Jieun enjoys
playing piano, watching Korean TV shows, and
taking pictures of nature. 

Contact: jkwon12@uic.edu
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VEGFR2 is an essential endothelial receptor involved in the induction of angiogenic responses.
The current model indicates that upon VEGFR2 activation a single endothelial cell outcompetes
the others to form a tip cell which begins to extend towards the gradient of VEGF. This tip cell
selection is the first essential step in angiogenesis, but how a particular cell is selected to become
a tip cell remains unknown. To address this question, a tool exhibiting tight spatiotemporal
regulation of VEGFR2 is required. we have developed an optogenetically controlled VEGFR2 which
provides spatiotemporal control over its activation. This was accomplished through the insertion
of a light-regulatable (LightR) clamp created from two photosensitive VVD proteins connected by
a linker. The LightR clamp was inserted into the catalytic domain of VEGFR2 at a specific allosteric
site. In the dark, catalytic activity is disrupted due to distortion imparted by the clamp. Upon
illumination with blue light the structure is re-established, restoring catalytic activity. Light-
induced stimulation of LightR-VEGFR2 leads to trans-phosphorylation of the receptor which is a
hallmark of VEGFR2 activation and essential to its further activity. Furthermore, LightR-VEGFR2
induces downstream signaling through canonical VEGFR2 pathways: activation of MAP kinase
ERK and phosphorylation of phospholipase C cascades. Activation of LightR-VEGFR2 in
endothelial cells stimulates their invasion into three-dimensional collagen matrix, closely
mimicking physiologically relevant angiogenic sprouting mediated by wild type VEGFR2. These
data indicate that LightR-VEGFR2 can be used as a direct analogue to VEGFR2 to further our
understanding of the early stages of angiogenesis.

SPATIOTEMPORAL CONTROL OF VEGFR2 THROUGH ALLOSTERIC
REGULATION

Nicholas’s interest in research started when his
deaf brother was outfitted with the first
generation of cochlear implant. Since then, he
has worked to further our understanding of
the complex signaling pathways involved in
disease within the human body. He is currently
working in Dr. Andrei Karginov’s lab on
dissecting VEGFR2 signaling in angiogenesis,
and his eventual goal is to become a senior
scientist working to develop novel disease
therapies. Outside of the lab, you can often
find him at any of Chicago’s music venues
listening to a wide variety of different musical
acts. 
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Hematopoietic stem cells (HSCs) sit on top of the hematopoietic development hierarchy and can
give rise to all blood lineages through the entire lifetime of a person. HSC transplantation remains
the only curative treatment for many blood malignancies. Their therapeutic potential could
become significantly broadened by engineering novel methods to generate patient specific HSCs
de novo either from pluripotent stem cells or directly from somatic cells. Recent efforts have
identified a set of four transcription factors FOSB, GFI1, RUNX1 and SPI1 (FGRS) with the potential
to yield cells that harbor all hallmarks of HSCs from starting mouse endothelial cells after a month
(>30 days) and only at a very low frequency (~0.6%). Delineating the trajectories during HSC
reprogramming will allow us to modulate and improve the process by making it more efficient
and faithful. During reprogramming, inactive endogenous HSC-regulatory genes in endothelial
cells are activated while endothelial genes are downregulated. Hence, defining the gene
regulatory network of endothelial cells and HSCs are crucial in delineating the trajectories of HSC
reprogramming. Here we constructed the gene regulatory network of mouse lung endothelial
cells and mouse hematopoietic stem and progenitor cells using the Chromium platform (10x
Genomics). We identified a set of cis-regulatory DNA elements that define the cell states using
paired measurements of gene expression and epigenetic state within the same cell. Overall, our
data provide insights into the key endothelial program that needs to be erased and the HSC-like
transcriptional network that needs to be established during HSC reprogramming. 

DELINEATING THE TRAJECTORY OF HSC REPROGRAMMING

Eva is a third year GEMS student in the Cell
Biology and Regeneration Medicine
concentration. She joined the Chronis Lab in
2021 and she is now studying the molecular
mechanism underlying hematopoietic stem
cell reprogramming. When not in the lab, she
enjoys discovering new cafes and restaurants.

Contact: hleung8@uic.edu
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Amyotrophic lateral sclerosis (ALS) is a neurodegenerative disease that affects upper and lower
motor neurons. Both sporadic and familial forms of ALS exist, but questions remain about
underlying mechanisms. Mutations in the C9ORF72 gene due to expansion of a hexanucleotide
repeat are among the most common cause of ALS. The hexanucleotide repeat mutations are
involved in both familial and sporadic ALS cases. A gain of toxicity mechanism is implicated in ALS
pathogenesis due to C9ORF72 mutations. The expansion produces an accumulation of dipeptide
repeat proteins by repeat associated non-ATG. translation. Understanding the mechanism
underlying motor neuron susceptibility in ALS could lead to therapeutics targeting motor neuron
loss. The pathogenicity of the dipeptide repeat (DPR) proteins that are associated with RAN
translation of C9ORF72 (GP, GA, PA, PR and GR) was characterized. Vesicle motility assays in squid
axoplasm were performed for all 5 DPRs and only GP affected axonal transport and increased
phosphorylation of kinesin. GP affected vesicle motility and inhibited anterograde fast axonal
transport (AFAT). A P38a kinase inhibitor blocked the effect of GP on AFAT. GP also increased
kinesin 1 phosphorylation and produced axonal degeneration in primary cultured rodent motor
neurons. Surprisingly, GR and PR constructs produced somal and nuclear pathology in
mammalian cells. GP was more toxic for motor neurons than non-neuronal cells while PR and GR
displayed cytotoxicity for neuronal and non-neuronal cells. The mechanisms by which GP
produces axonal degeneration while GR and PR affect the nucleus and cell bodies are being
explored. 

EFFECT OF DIPEPTIDE REPEAT PROTEINS ON MOTOR NEURONS

Sarah is a second year PhD student in the
GEMS program. She works in Dr. Scott Brady’s
lab studying the mechanisms underlying ALS
pathology. 

Contact: smarti65@uic.edu
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ApoE is a multifunctional protein with a well-established role in Alzheimer’s disease (AD). Notably,
the APOE gene is a polymorphic gene with three alleles: ε2, ε3, and ε4. The ε4 allele (APOE4) is the
greatest genetic risk factor for sporadic AD, resulting in up to a 15-fold increased risk of AD.
Critically, female APOE4 carriers have an increased risk of disease compared to male APOE4
carriers; a phenomenon that could be related to the occurrence of pregnancy. We hypothesized
that fetal and/or maternal APOE4 play an analogous role in the risk of developing preeclampsia
(PE), a pregnancy specific disorder characterized by protein misfolding features similar to AD;
including clinically severe phenotypes like PE with fetal growth restriction (FGR). To test this, we
conducted a case control analysis of APOE genotype distribution in 3 groups of pregnant women:
1) women with PE without FGR (n=57), women with PE with FGR (n=20), and 3) non-preeclamptic
women (n=104). Genotypes were determined by PCR performed on genomic DNA isolated from
peripheral blood (maternal) and cord blood (fetal) from the same pregnancies. Logistic regression
analysis of genotype association with disease outcome revealed that fetal APOE4 carriage was
associated with increased odds of PE with FGR (OR=2.6). This risk was further increased (OR=4.1) if
the fetus carrying the ε4 allele was of female sex. In conclusion, our study revealed that APOE4
may be a risk factor for developing PE and FGR. The mechanisms driving ApoE’s influence on risk
of pregnancy complications are currently under investigation.

APOLIPOPROTEIN E4, AN INTRIGUING RISK FACTOR FOR
PREECLAMPSIA WITH FETAL GROWTH RESTRICTION

Bani is a G3 MD/PhD Student pursuing her PhD in
the Department of Obstetrics and Gynecology. She
is passionate about reducing racial and geographic
disparities in maternal and neonatal care and using
basic science to solve clinical problems. In her spare
time, Bani enjoys taking care of her 1-year old
daughter and cooking for her family and friends.

Contact: bmedegan@uic.edu
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Notch signaling is a highly conserved signaling pathway essential for metazoan development.
Sequencing of patient samples have revealed aberrant gain-of-function mutations in Notch-1
leading to T-ALL in ~60% of cases. The OS in adults approaches 50%; and in patients with relapsed
disease, the overall survival is an abysmal at ~7%. Notch inhibition can be achieved with gamma
secretase inhibitors (GSIs) and anti-Notch antibodies; however, these therapies are pan Notch
inhibitors and carry deleterious side effects. Therefore, non-targeted, complete abrogation of
Notch signaling is not a viable therapeutic option. We have identified Deltex-1 (DTX-1) as a
promising therapeutic target for Notch1 dependent T-ALL. Through quantitative mass
spectrometry (SILAC-LCMS), our work has demonstrated that DTX-1 and Notch-1 physically
interact at the Notch1 transcriptional activation domain. We hypothesized that DTX-1 acts as an E3
ubiquitin ligase inducing ubiquitination of Notch1 and its subsequent degradation. Utilizing a
luciferase reporter assay, we have shown that DTX-1 can reduce the transcriptional activity of
hyperactive patient derived Notch1 mutants in-vitro. Compelling preliminary data suggests that
overexpression of DTX-1 limits Notch signaling and cell growth in multiple human T-ALL cell lines.
In a collaborative effort, we are employing antiCD4-, antiCD8-coated nanoparticles to specifically
target T-ALL cells in vitro and in vivo. This will serve as a proof of principle that nanoparticles can
target and deliver a Dtx1 protein into leukemia cells. Following confirmed delivery of Dtx1 protein
payload, we validate Notch1 receptor degradation, a decrease in cell growth and tumor burden.
Overall, our findings confirm the potential of DTX-1 as a viable therapeutic option for specific
inhibition of Notch-driven T-ALL.

DELTEX-1 INHIBITS T-CELL ACUTE LYMPHOBLASTIC LEUKEMIA
GROWTH AND PROGRESSION

Jacob Neethling is an MD/PhD candidate and
aspiring pediatric hematologist/oncologist with
hopes of being a director of a BMT unit while
running a bench-to-bedside research lab. Currently,
he works in Dr. Pajcini’s lab focusing on novel non-
chemotherapeutic strategies to treat T-ALL.
Outside of lab, he trains in Brazilian Jiu-Jitsu and
Muay Thai and enjoys weight lifting.

Contact: neethli2@uic.edu
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Multiple sclerosis (MS) is an immune-related disease that affects the central nervous system, with
clinical manifestations that include motor and somatosensorial alterations. These cardinal MS
symptoms are strongly associated with inflammatory and demyelination processes that
ultimately result in axonal degeneration. Previous work in the context of human
neurodegenerative diseases showed that aberrant activation of various protein kinases promotes
deficits in axonal transport, a cellular process critical for axonal health. Interestingly, MS-affected
tissues that feature aberrant phosphorylation of axonal substrates (i.e., neurofilaments) and
increased levels of active JNK kinases, but the contribution of specific JNK isoforms to MS
neuropathology has not been evaluated. 
Here, we take advantage of a knockout mouse model to assess the contributions of the JNK3
isoform to spinal cord neuropathology in the experimental autoimmune encephalomyelitis (EAE)
model that resembles MS. Experimental outcomes include the severity of neurological symptoms,
gliosis, demyelination, and axonal damage. Collectively, our data revealed a correlation between
JNK3 inhibition and the neuropathological phenotype. This further suggests that JNK3 inhibition
exacerbates the severity of the EAE disease phenotype in a gender-specific manner.

EFFECT OF JNK3 INHIBITION IN A MOUSE MODEL OF MULTIPLE
SCLEROSIS

Lorena is a 2nd-year GEMS graduate student, she is
interested in neurobiology. She currently studies
neurodegeneration and diseases that share a
common mechanism of axonal transport
dysfunction. Lorena enjoys visiting museums and
foreign movies.

Contact: lnorie2@uic.edu
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Metastatic prostate cancer occurs when cancer cells spread outside of the prostate gland,
typically via the lymphatic system. Metastatic prostate cancer is often resistant to androgen-
deprivation therapy, referred to as castration-resistant prostate cancer (mCRPC). Therapeutic
regiments for mCRPC can consist of radiation therapy and anti-cancer drugs that target cancer
cell proliferation, but these treatments typically fail, leading to mortality. A novel approach to
development of treatments for mCRPC include the investigation of the therapeutic potential of
oncolytic viruses. One such virus, Zika virus, significantly decreases the proliferation of several
cancer cell types, including prostate cancer and glioblastoma. Our study will expand the
understanding of Zika virus’s oncolytic properties by creating a new model that utilizes mCRPCs.
Susceptibility of prostate cancer cell lines to Zika virus infection will be studied by detecting the
Zika virus non-structural protein 5 (NS5) in infected prostate cancer cells by immunofluorescence
and western blots with NS5 specific antibodies. Currently, our data indicate that a low multiplicity
of infection is sufficient to render Vero, LNCaP, and C4-2B human prostate cancer cells
susceptible to Zika infection. By establishing the susceptibility of mCRPCs to Zika virus infection,
the impact of Zika virus infection on prostate cancer cell proliferation and the synergistic toxicity
with anti-CRPC drugs can be determined. In addition, these experiments will contribute to the
knowledge of the biology of oncolytic viruses such as Zika virus as well as the potential
development of effective treatments of advanced prostate cancer.

EXPLORING THE ONCOLYTIC PROPERTIES OF ZIKA VIRUS AS AN
ALTERNATIVE THERAPY FOR ADVANCED PROSTATE CANCER

Natalia Obacz is a research volunteer in Dr. Perez’s
lab in the Department of Pathology. She received a
bachelor’s degree in Biochemistry at UIC. She is
currently interested in exploring the potential of
viruses to have oncolytic activity and its interaction
with the host immune system. One of her hobbies
is playing classical music on the violin like the
Canon in D major by Pachelbel. Natalia also enjoys
reading books by Collen Hoover, Daniel Kahneman
and working out by attending HIIT classes. Her
immediate goals are to expand her research
knowledge and experience to prepare for graduate
school. 
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3 Jesse Brown Veteran Affairs

Optic neuritis (ON) is characterized by inflammation of the optic nerve which causes
degeneration of retinal ganglion cells (RGCs) and ultimately vision loss in Multiple Sclerosis (MS).
Currently, there are no treatments that prevent loss of RGCs in ON. Mesenchymal stem cells
(MSCs) are neuroprotective for ON, yet the effects are significantly limited. Extracellular vesicles
(EV) mediate the paracrine effects of MSCs by stimulating cellular responses once taken up by
target cells. We administered intranasal native MSC EVs and engineered MSC EVs overexpressing
anti-inflammatory microRNA in experimental autoimmune encephalomyelitis (EAE) mice .
Optical coherence tomography showed both types of EVs attenuated the loss of RGCs in EAE. The
distribution of EVs has not been determined and the effect of EVs on retinal function is unknown.
We assessed the localization of intranasal MSC EVs oligodendrocytes, axons, astrocytes, and
microglia in the optic nerve and brain after one day, three days, and seven days of administration
via immunostaining. We measured retinal function using electroretinography for RGC function.
MSC EVs were present in astrocytes and axons in the optic nerve, and in neurons in the olfactory
bulb, cerebellum, and pons within 3 days after administration, persisting for at least 7 days after
administration. These results suggest that MSC EVs may be an effective non-invasively
administered treatment for vision loss in optic neuritis accompanying MS.

INTRANASALLY ADMINISTERED MESENCHYMAL STEM CELL
EXTRACELLULAR VESICLES AND OPTIC NEURITIS

Destiny is a second-year GEMS student in the Roth
lab. She hopes to gain experience with
bioengineering nanoparticles and applying them to
cell culture and animal models in the lab. Her
research interests include neurodegenerative
disorders, anesthesiology, and computational
science. Outside of lab, she likes to draw and cook. 
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There is mounting evidence that ribosomes can split while translating specific amino acid
sequences. The split large subunit remains stalled with a nascent polypeptide chain trapped
inside (LSNC). The large subunits of the LSNCs cannot participate in new rounds of translation and
the incomplete stalled nascent proteins are likely toxic to the cell. To avoid translation loss and
toxic proteins, there must be cellular mechanisms that can recycle the split large subunits and
degrade the incompletely synthesized nascent chains. However, classic bacterial ribosome rescue
mechanisms have only been described to operate on stalled 70S ribosomes. A mechanism that
can rescue LSNCs called ribosome-associated quality control (RQC) was recently identified in the
gram-positive bacterium Bacillus subtilis. Intriguingly, the primarily gram-positive actinobacteria
and many of the primarily gram-negative proteobacteria, including the model organism
Escherichia coli, lack some of the factors reported to be critical for Bacillus subtilis RQC. How E.
coli rescues LSNCs without those RQC homologs is unknown. Our preliminary data indicate that
E. coli lysates contain factors that can rescue LSNCs in vitro. We have also found that the presence
of C-terminal alanines in the trapped nascent chain promotes LSNC rescue and functions as a
degron for the nascent chain. Our current work is focused on elucidating the mechanism by
which E. coli rescues LSNCs in vivo.

ELUCIDATING AN ALTERNATIVE RESCUE MECHANISM OF SPLIT
RIBOSOMES IN BACTERIA

Alex is interested in basic biochemical research,
especially mechanisms of gene expression and
regulation. He intends to do research long term
and become a professor.
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Diabetic retinopathy (DR) is one of the microvascular complications of diabetes mellitus (DM),
which eventually develops in the majority of patients with DM. The long delay between the onset
of DM and development of DR (typically years) suggests the existence of an endogenous system
that protects the retina from DM-induced damage. We posit that failure of this system is a
prerequisite for DR. The nature of the system that protects from DR has not been investigated at
least in part due to the paucity of experimental systems that model it. We developed novel in vitro
assays to investigate the endogenous system that protects endothelial cells within the retinal
vasculature from high glucose (HG)-driven damage. Using these assays we discovered that
primary human retinal endothelial cells underwent hyperglycemia-induced mitochondria
adaptation (HIMA), which improved mitochondrial functionality and protected them from DM-
related insult-induced death. Seahorse analysis indicated that acquisition of HIMA was associated
with elevated glycolysis. Furthermore, suppressing glycolysis in HG cells to the level of normal
glucose cells increased oxidative stress and compromised mitochondrial functionality. Metabolite
profiling suggests that HIMA accelerated the first committed step of glycolysis and the pentose
phosphate pathway (PPP). Our ongoing research seeks to determine the relative contribution of
glycolysis and the PPP for acquisition of HIMA. These observations suggest that a metabolic shift
is a key component of the endogenous system that protects the retinal vasculature from HG-
driven damage.

HYPERGLYCEMIA-INDUCED ADAPTATION (HIMA) IS ASSOCIATED
WITH A METABOLIC SHIFT, WHICH IS REQUIRED FOR PROTECTION

FROM THE DELETERIOUS EFFECTS OF HIGH GLUCOSE

when not in lab, love dancing and painting

Contact: aserik2@uic.edu

Poster 27 55



Aashutosh U. Shetti 1, Abhirami Ramakrishnan 1, Liudmila Romanova 2, Wenping Li 3, Khanh Vo1,
Ipsita Voleti 1 Ishara Ratnayake 4, Richard D. Minshall 5,6#, Stephanie M. Cologna 3, Orly Lazarov 1 
1Department of Anatomy and Cell Biology, College of Medicine, The University of Illinois Chicago 
2 Department of Neurological Sciences, Rush University 
3 Department of Chemistry, College of Liberal Arts and Sciences, The University of Illinois Chicago
4 Electron Microscopy Core, Research Resource Center, The University of Illinois Chicago
5 Department of Pharmacology and Regenerative Medicine, The University of Illinois Chicago
6 Department of Anesthesiology, College of Medicine, The University of Illinois Chicago 

Type 2 diabetes Mellitus (T2DM) is a major risk factor for the development of Late onset
Alzheimer’s disease (LOAD). Impairments in Insulin signaling, and vascular dysfunction are
thought to be involved in the development of LOAD in T2DM, but a potential link connecting
these pathologies is currently unknown. Here we show that the levels of endothelial enriched
protein caveolin-1 (Cav-1) is depleted in the brain microvessels of db/db (Leprdb) diabetic mice.
This reduction is corelated with reduced insulin receptors expression and altered insulin signaling
within the brain microvessels as well parenchymal cells of db/db mice. Furthermore, impairments
in insulin signaling are observed within the brains of endothelial specific Cav-1 knock out mice.
This suggests, critical role of endothelial Cav-1 in regulating brain microvascular and parenchymal
insulin signaling. By utilizing the brain endothelial cell culture, we show loss of Cav-1 leads to
reduced insulin signaling and uptake. Importantly, we show that Cav-1 interacts with insulin
receptor-beta and its loss destabilizes insulin receptor localization within the plasma membrane
lipid rafts. Interestingly, by utilizing Adeno Associated Virus (AAV) expressing Cav-1, we show
restoration of Cav-1 in endothelial cells can rescue the impairments in insulin receptors. Overall,
our study shows Cav-1 is essential in regulating insulin signaling within the brain endothelial cells
and loss of Cav-1 can cause altered brain homeostasis. As insulin signaling is critical in regulating
amyloidosis in the brain, our future studies will be directed to understanding if Cav-1 mediated
insulin impairments accelerate amyloidosis in T2DM. 

DEPLETION OF ENDOTHELIAL SPECIFIC CAVEOLIN-1 INDUCES
BRAIN INSULIN IMPAIRMENTS IN TYPE 2 DIABETES

Aashu is a PhD Student finishing his thesis
project in department of Anatomy and Cell
Biology. His project is looking at vascular
dysfunction in Type-2 diabetic individuals and
its implication in brain insulin impairments.
When not in lab , Aashu enjoys riding his bike
in the city , reading books and expanding his
house plant collection. 
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Perturbations in endo-lysosomal trafficking pathways are linked to many neurodevelopmental
and neurodegenerative diseases. Of relevance to our current study, MAPK8IP3/JIP3, a brain
enriched putative adaptor between lysosomes and motors has been previously implicated as a
key regulator of axonal lysosome transport. Since de novo variants in MAPK8IP3 have recently
been linked to a neurodevelopmental disorder with intellectual disability, there is a need to better
understand the functioning of this protein in human neurons. To this end, using induced neurons
(i3Neurons) derived from human iPSCs lacking MAPK8IP3, we demonstrate that loss of
hMAPK8IP3 affects endocytic uptake in neurons but does not affect the proteolytic activity of
lysosomes in neuronal cell bodies. Our findings indicate that MAPK8IP3 may be a regulator of
bulk endocytosis in neurons and that altered endocytic uptake may play a role in MAPK8IP3-
linked neurodevelopmental disorders.

LOSS OF MAPK8IP3 AFFECTS ENDOCYTOSIS IN NEURONS

Amanda Snead is a 5th year MSTP student. Her
doctoral research in the Gowrishankar Lab
focuses on the autophagy-lysosomal system in
Alzheimer's Disease and how modulation of
this system with novel compounds may
improve cellular pathology. 
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Shp2 is a ubiquitously expressed protein tyrosine phosphatase whose dysregulation has been
linked to increased and more aggressive tumor metastasis. It plays a role in both tumor
proliferation as well as vascular endothelial cell response to angiogenic signals. The majority of
studies on Shp2 have focused on dissecting the pathways through which it regulates tumor
response. However, very little is known about Shp2’s role in angiogenesis. Here, we uncover a novel
role of Shp2 in the promotion of endothelial cell matrix degradation, the first step of angiogenic
sprouting. Using both physiological and synthetic biology methods, we show that Shp2 activation is
both required and sufficient to induce matrix degradation. We also show that activation of a
substrate trapping form of Shp2 in endothelial cells induces a unique matrix degradation
morphology, where Shp2 co-localizes with thick actin bundles, phospho-Src, and phospho-MLC2 at
sites of cell-cell contact and matrix degradation. Additionally, we find that activation of substrate
trapping and non-trapping versions of Shp2 results in the same amount of matrix degradation. This
leads us to believe that Shp2’s phosphatase activity is not the necessary component in its role in
matrix degradation. Instead, Shp2’s substrate binding is the step necessary to induce degradation.
Our current work is focusing on identifying the substrate(s) necessary in this process. Thus, our data
indicate a novel role of Shp2 in angiogenic matrix degradation. 

ROLE OF SHP2 IN ANGIOGENIC MATRIX DEGRADATION

Barbara is a 4th year GEMS student in the Cell
Biology and Regenerative Medicine research
concentration. She is conducting her thesis
work in Dr. Karginov's lab, and her focus is on
the role of Shp2 in angiogenic matrix
degradation. After she defends, she wants to
enter into the world of scientific
communications and/or the pharmaceutical
industry. In her time outside the lab, Barbara
enjoys traveling, hiking, and listening to true
crime podcasts.
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Brain estrogen receptor α (ERα) signaling plays a vital role in the regulation of energy homeostasis
and adipose tissue metabolism. It has been demonstrated that ERα is abundantly expressed in
the ventrolateral region of the ventromedial hypothalamus (vlVMH), a sex-dimorphic structure
that directly modulates brown adipose tissue (BAT) thermogenesis. Despite the abundant
evidence supporting the role of ERα-vlVMH in energy expenditure and metabolic function, it is
still unclear whether ERα-vlVMH-originated networks respond to environmental challenges,
subsequently regulating adipose tissue metabolic adaptations. Here, we found that an ERα-
vlVMH-originated neural circuit responds to changes in ambient temperature and nutritional
states, suggesting thermo- and nutrient-sensing properties and a potential role in metabolic
adaptation. In line with this, selective activation of ERα-vlVMH stimulates physical activity,
increases BAT thermogenesis, and reduces body weight gain. Conversely, chronic inhibition of
ERα-vlVMH neurons increases body weight and adiposity and decreases baseline (22°C) BAT
temperature. Notably, inhibition of these neurons also impairs cold-induced food consumption
and BAT thermogenesis, resulting in lethal phenotypes during chronic cold exposure. Post hoc
histology analysis further revealed that ERα-vlVMH neurons inhibition induces adipose tissue
whitening. Together, these findings support a model that estrogens act through ERα-vlVMH
neurons to modulate fat-specific outputs and subsequently regulate adipose tissue adaptation to
cold challenges.

ESTROGEN SIGNALING IN THE VENTROMEDIAL HYPOTHALAMUS
MODULATES ADIPOSE TISSUE METABOLIC ADAPTATION

Valeria is a Ph.D. Candidate from the
Integrative and Translational Physiology (ITP)
Research Concentration. She received her
Bachelor’s degree in Biology from the
University of Puerto Rico at Cayey. Valeria
works under the mentorship of Dr. Pingwen
Xu. Her work consists of using optogenetic
tools and neuronal tracing techniques to
understand the role of estrogen receptor alpha
(ERα) signaling in the brain and elucidate the
mechanisms by which ERα-expressing
neurons regulate adipose tissue function and
energy homeostasis. Valeria is also an NSF
Bridge to the Doctorate (BD) Program Fellow.

Contact: vtorre26@uic.edu
Poster 33 59



Villarreal, ES ¹*; Castellon M¹; Williams D.L.²; Morrell NW³; Bonini MG⁴; Silva CLM⁵; Lutz SE⁶;
Erzurum S⁷; Minshall RD¹ ⁸, OLIVEIRA SD¹ ⁹* 
¹Dept. of Anesthesiology, University of Illinois at Chicago; ²Dept. of Microbial Pathogens and
Immunity, Rush University; ³Dept. of Medicine, University of Cambridge; ⁴Feinberg School of
Medicine, Northwestern University; ⁵Institute of Biomedical Science, Federal University of Rio de
Janeiro; ⁶Dept. of Anatomy and Cell Biology - University of Illinois at Chicago; ⁷Dept. of
Inflammation and Immunity, Cleveland Clinic Foundation; ⁸Dept. of Pharmacology; ⁹Dept. of
Physiology and Biophysics, University of Illinois at Chicago

Introduction: Schistosomiasis-associated pulmonary arterial hypertension (Sch-PAH) is a life-
threatening disease characterized by vasculopathy in the pulmonary arteries, which eventually
progresses to heart failure and death. Previously, we observed that elevated phosphorylation and
loss of the anti-inflammatory protein caveolin-1 (Cav-1) in lung endothelial cells (ECs), induced the
survival of an abnormal EC phenotype, leading to pulmonary vascular remodeling and PAH. 
Hypothesis: Here, we aimed to determine whether antigenic molecules from the major etiological
agent of Sch-PAH, i.e., S. mansoni eggs, contribute to the survival of an abnormal lung EC
phenotype via TLR4-pY14Cav-1-mediated signaling and overexpression of the antiapoptotic
protein c-IAP2 (inhibitor of apoptosis protein 2). 
Methods/Results: Firstly, we quantified c-IAP2 and pY14Cav-1 expression on lung ECs and tissue
from control and S. mansoni-infected, and EC specific Cav1-/--mice. Then, to investigate whether
S. mansoni-induced c-IAP2 expression occurs via TLR4-mediated signaling, HEK-TLR4-Blue cells
were exposed to Sm-p40, the major S. mansoni egg antigen. Accordingly, our data indicated that
Sm-p40 activated TLR4/CD14-mediated signaling in HEK-TLR4-Blue cells, besides inducing c-IAP2
and pY14Cav-1 expression in human lung microvascular ECs (228.2 +/- 38.3% of control; p<0.05;
n=4). Moreover, our preliminary studies using pre-clinical Sch-PAH model and EC-Cav1-/--mice
revealed that Cav-1 absence led to accumulation of the antigenic S. mansoni eggs within the
lungs and loss of ECs, indicating that EC-Cav-1 phosphorylation may be required to development
of Sch-PAH. 
Conclusion: Our data is uncovering whether c-IAP2 is a novel and specific molecular target for
future therapeutic approaches against Sch-PAH.

INVESTIGATING THE ROLE OF LUNG ENDOTHELIAL C-IAP2
EXPRESSION DURING SCHISTOSOMIASIS-ASSOCIATED

PULMONARY ARTERIAL HYPERTENSION

Elizabeth is an undergraduate student on the pre-
medical track at the University of Illinois at Chicago (UIC;
Honors College). Her major is biochemistry, and she has
already taken multiple biology and chemistry courses
during her time at UIC. She is really motivated in
learning about pulmonary arterial hypertension as well
as helping to make a difference when it comes to
vascular diseases. She thinks the Sixth Annual GEMS
Research Symposium is a great way to gain experience
and share her research with others.

Contact: evilla62@uic.edu
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Reyalyn Villegas 1, Juliana Theorell 1, Marylyn Salas 2, Natalia Obacz 1 , Minxiu Wang 2, Omar Perez
1
1 University of Illinois at Chicago, Department of Pathology, 2 Malcolm X College 

Zika virus (ZIKV) is a mosquito-borne enveloped, positive-sense RNA virus associated with fetal
complications like microcephaly due to maternal-fetal transmission. ZIKV’s emergence as a global
health concern has intensified research efforts to understand its pathogenesis, specifically the
entry mechanism into a host cell. Studies have demonstrated that ZIKV enters through clathrin-
mediated endocytosis and navigates the cytoplasm by endosome vesicular transport prior to the
release of viral genome and viral replication at the surface of the endoplasmic reticulum.
There is ongoing work on delineating the specifics of ZIKV’s entry into the host cell due to the lack
of mechanistic studies. Therefore, we are developing a fluorescent-based entry assay to track
single viral particles to differentiate between Zika virus that has productively entered a host cell’s
cytoplasm from Zika virus contained within an endosomal compartment. Simultaneously, we are
investigating Zika’s endosomal fusion site. The optimization of our assay includes the use of
fluorescent antibodies that detect for viral proteins and the delivery of dye solutions that target
the lipid bilayer.
We have successfully labeled the lipid bilayer of Zika virus without compromising infectivity.
Furthermore, our results align with current literature by demonstrating that the late endosome is
Zika’s endosomal fusion site. The establishment of our fluorescent-based entry assay will allow us
to expand on the current knowledge regarding ZIKV entry and trafficking. Our future directions
include investigating the kinetics of the capsid uncoating and viral RNA trafficking to the
endoplasmic reticulum.

FLUORESCENT-BASED ENTRY ASSAY FOR TRACKING ZIKA VIRAL
PARTICLES

Reyalyn is a 2nd year graduate student in Dr.
Omar Perez’s lab in the Department of
Pathology. Her current research interests are
dissecting the role of cell survival pathways in
infectious diseases. She received her bachelor’s
degree in Biology at California State University,
Long Beach before coming to UIC. Outside of
lab, she enjoys watching Modern Family and
trying out new coffee spots!

Contact: rville6@uic.edu
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Anita A. Waye 1, Elvis Ticiani 1, Almudena Veiga-Lopez 1 
1 University of Illinois at Chicago, Department of Pathology 

Pregnant women can be exposed to >50 different chemicals, some of which are known to
interfere with the epidermal growth factor receptor (EGFR) pathway. The placenta highly
expresses EGFR, which mediates extravillous trophoblast (EVTs) cell invasion, a critical process for
placental development. Polychlorinated biphenyl (PCB)126, PCB153, atrazine, and trans-nonachlor
prevent EGF endocytosis and reduces EGFR phosphorylation. We hypothesized that PCB126,
PCB153, atrazine, niclosamine, trans-nonachlor, or BPS would reduce EGFR phosphorylation,
compete with EGF binding to EGFR and as a mixture (Chem-Mix), reduce EGF-mediated
trophoblast cell invasion. We assessed the invasion ability of HTR-8/SVneo cells, an EVT cell line
when exposed to the Chem-Mix at a of 100 ng/ml each. HTR-8/SVneo cells invasion was
significantly reduced when treated with the Chem-Mix and EGF compared to EGF alone. We
explored individual chemical competitive binding ability. PCB153, niclosamine, and trans-
nonachlor at 1 µg/ml significantly blocked EGF binding to EGFR. Lastly, we assessed the
chemicals’ ability to interfere with EGFR phosphorylation by exposing cells to each of the
chemicals individually (100 ng/ml each + 30 ng/ml of EGF). None of the chemicals affected pEGFR.
However, the Chem-Mix reduced pEGFR by 26.33%. Despite the ability of some chemicals to block
EGF binding to EGFR, they do not interfere with EGFR phosphorylation. When in a mixture, they
reduced EGFR phosphorylation and cell invasion. These findings support previous work that
complex mixtures exacerbated individual chemical effects and highlights the need to investigate
the effect on cell invasion in an in vivo setting.

EGFR-MEDIATED TROPHOBLAST CELL INVASION IS REDUCED BY
EXPOSURE TO A COMPLEX CHEMICAL MIXTURE

Anita is a third year GEMS student researching
the effects of environmental chemicals on the
placenta and long-term maternal reproductive
health. In the future, her goal is to work in
government evaluating environmental risks to
reproductive and developmental health across
minority communities. On her free time she
enjoys sleeping, caring for her house plants,
and exploring new restaurants. 

Contact: awaye3@uic.edu
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Zachary White 1, Ivan Cabrera 1, Teruyuki Sano 1
1 Department of Microbiology and Immunology, University of Illinois at Chicago

Inflammatory Bowel Disease (IBD) is an autoimmune disease that has been steadily increasing in
prevalence worldwide. In 1999 it was estimated that around 0.9% of US adults were diagnosed
with IBD which rose to 1.3% in 2015. There are numerous factors that may contribute to IBD
development, one of which is the gut microbiome. The gut microbiome encompasses trillions of
bacteria, viruses, fungi, and protozoa; and recent studies have linked gut commensals to IBD
pathogenesis. On one hand there are commensals that can play critical roles in maintaining gut
homeostasis and on the other there are some that contribute to inflammation such as in IBD.
Therefore, the central goal of this project is to identify and characterize the potentially protective
human commensal bacteria in our mouse model. To investigate this, we use germ free (GF)
techniques and an IL-10KO mouse model. Our preliminary data indicates that the microbiome of
a healthy human can induce both pro- and anti-inflammatory effects via secretion of IFN𝛾, IL-17A
and IL-22. When we gavage the healthy human fecal sample into our mice and treat with a
combination of Vancomycin/Neomycin/Metronidazole (V/N/M) we observe a significant drop in
pro-inflammatory cytokines while IL-22 secretion is maintained. Moreover, these V/N/M treated
mice exhibit protection against chemically induced colitis. Taken together this suggests that the
bacteria remaining in the V/N/M treated microbiomes is sufficient to confer protection against
colitis by inducing anti-inflammatory cytokines, while not stimulating the pro-inflammatory
cytokines. Future studies will seek to identify and characterize these specific bacteria. 

HUMAN COMMENSALS INFLUENCE ON THE MURINE IMMUNE
RESPONSE

Zachary White is a third year GEMS student in
the Department of Microbiology and
Immunology. His work focuses on the gut
microbiome and its contributions to various
autoimmune diseasees. Following completion
of his PhD he aspires to remain in academia
and eventually start his own lab. Outside of the
lab Zac is an avid hockey player and loves
chess. 

Contact: zwhite4@uic.edu
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(Department???)
Hyerim Yang 1, Jacqueline R Sanchez 1, Shikun Hou 1, Elizabeth J Glover 1

1.

Individuals with alcohol use disorder often struggle with sobriety due to withdrawal symptoms
that emerge during early abstinence. Our lab previously found putative hyperactivity in the
rostromedial tegmental nucleus (RMTg) of rats withdrawn from chronic intermittent ethanol (CIE)
exposure and showed that RMTg attenuates withdrawal-induced anxiety-like behavior. However,
what precise neural circuitry drives this increase in RMTg activity is unknown. To explore this,
Long Evans rats were injected with the retrograde tracer, cholera toxin B (CtB), into the RMTg and
rendered dependent using a standard 14-day CIE vapor exposure paradigm. Rats were
euthanized 12 hours after their final vapor exposure session and brains harvested. Forty-micron
slices were co-labeled for CtB and cFos using standard immunohistochemistry procedures. cFos
expression was compared between AIR- and CIE-exposed rats in various RMTg afferents.
Consistent with our previous work, cFos expression was significantly greater in the RMTg of CIE-
exposed rats compared to AIR controls (*p<0.0001). Additionally, a significant withdrawal-induced
increase in cFos expression was observed in CtB-labeled neurons within the lateral habenula
(LHb; *p=0.0286) and lateral hypothalamus (LH; *p=0.013). No between group differences were
observed for cFos expression in CtB-labeled neurons within the medial prefrontal cortex or
periaqueductal gray (p values > 0.05). Hyperalgesia and deficits in delayed discounting were also
observed at the same time point during acute withdrawal in a separate population of CIE-
exposed rats. Altogether, these data suggest that RMTg-projecting neurons in the LHb and LH
may drive RMTg-mediated symptoms of withdrawal from chronic ethanol. 

CFOS INDUCTION IN RMTG AFFERENTS FOLLOWING CHRONIC
ETHANOL EXPOSURE PROVIDES INSIGHT INTO CIRCUIT-SPECIFIC

MECHANISMS UNDERLYING WITHDRAWAL SYMPTOMS

With the neurobiology concentration she has a
focus on underlying neural mechanisms of
substance use disorders and addictive
behaviors. In her free time, she often tends her
indoor plants or plays video games. 

Contact: hyang67@uic.edu
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MESSAGE FROM THE CO-CHAIRS
For the first time since 2019, we are delighted to be hosting the 6th Annual GEMS
Research Symposium in person to allow for students to learn about new research topics,
share their scientific findings via talks and posters, and join other GEMS students to
strengthen the GEMS community. Despite facing many hurdles in the planning process,
we are thrilled that GEMS students, faculty, and administration were able to come
together to get our student-led symposium back in person!

We would like to immensely thank the student members of the 2022 GEMS Symposium
Planning Committee for bringing new ideas, enthusiasm, and commitment to our
symposium and the entire planning process. The Keynote Team was able to correspond
with our wonderful keynote, Dr. Elizabeth Bik especially Adam Ruprecht, Ilina
Bhattacharya, and Gauri Kulkarni. Our symposium artwork and flyers were created by
Reyalyn Villegas and Varada Anirudhan. The symposium logo was designed by Alexandra
Rader. The abstract book was synthesized by Philippa Burns, Victoria Hartley, and Thilinie
Bandara. Kait Zemanski oversaw all communications and moderation of the GEMS
Alumni Panel. Finally, all committee members, including Ipsita Volety, also volunteered for
day of event set up, registration, and moderation of sessions. This event would not have
been possible without each and every member of this team. We are so grateful for you
and cannot thank you all enough for your hard work & dedication!

Finally, we would like to share our deep gratitude to our GEMS Program Director, Dr.
Kamal Sharma, for supporting this event financially. Without the funding and advice from
the GEMS program, our student-led symposium would not be possible. A special thank
you is also due to GEMS Program Staff, Mia Johnson and Tim Sullivan for assisting us.
Although Tim has recently joined the GEMS family, he worked extremely hard to not only
understand the theses of the symposium but also to assist with the venue, awards, food,
and so much more. Thank you Tim for always answering our many questions without
hesitation! 

The GEMS Research Symposium was conceived in 2016 as a student-driven initiative to
engender a sense of community and collaboration within the GEMS program and UIC's
College of Medicine as a whole. The preservation of this event (despite two years without
an in person symposium due to the pandemic) is a testament to these ideals. We are so
deeply proud of what we have accomplished together. We hope you enjoy the event! 

                         Kirty Krieger and Tung Nguyen
                        2022 GEMS Symposium Co-Chairs
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