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LETTER FROM THE DIRECTOR

biomedical research at Cleveland State University (CSU) with a mission to understand

the underlying causes of many human diseases and develop treatments based on
the molecular mechanisms discovered. GRHD is an Ohio Department of Higher Education
recognized Center of Research Excellence at CSU and is also one of only two Strategic
Research Centers at CSU that serve strategic university priorities to advance research,
education, and engagement initiatives. The idea of an interdisciplinary Center with such a
focus came to fruition when CSU received a $900,000 grant from the Ohio Third Frontier
Commission’s Ohio Research Scholars Program, with help from Cleveland Clinic’s Lerner
Research Institute. The Center launched in October, 2008, initially bringing together eight
researchers from the disciplines of biology and chemistry to work on understanding complex
molecular mechanisms involved in the regulation of gene expression as well as understanding
their relevance to the most devastating diseases, including cardiovascular disease and cancer.

T he Center for Gene Regulation in Health and Disease (GRHD) is the home for modern

Since its inception, GRHD has increased its number of investigators from 8 to 19 and has
expanded its disciplines to include physics. GRHD researchers have produced numerous
high-quality publications in top peer-reviewed journals, substantially increased extramural
funding (nearly 5-fold), and received many generous private donations. Today, this highly
collaborative and diverse environment brings together more than 100 researchers, including
faculty, post-doctoral fellows, technologists, and students, who are making groundbreaking
discoveries and contributing greatly to the local, national, and international scientific
community and regional economy.

Five years ago, we celebrated our 10th anniversary with the special publication of the first
edition of this brochure. The past 5 years brought many challenges to our lives. The COVID-19
pandemic dramatically changed the way we live, work and interact. Maintaining a strong work
culture and ethic was especially difficult during this time and represented one of our biggest
challenges both during and after the pandemic. Despite this, GRHD researchers continued to
thrive and GRHD continues its upward development trajectory.

Today, we mark our 15th anniversary with the publication of this 2d edition. All GRHD faculty
were provided the opportunity to submit short pieces describing their research, and members
of the community were invited to personally reflect on the evolution of GRHD over the years.

I invite you to read about our history, our major achievements, and our vision for the future.

Anton A. Komar, PhD, Professor
Director, Center for Gene Regulation in Health and Disease
Cleveland State University, Cleveland, OH
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GRHD LAUNCH OCTOBER 2008

Dr. Michael Schwartz, President, Cleveland State University
(2002—2009) declaring the official opening of the Center.

Dr. Paul DiCorleto, Chair, Cleveland Clinic Lerner Research
Institute (2002-2015) addressing the audience.

Dr. Crystal M. Weyman, founding Director, GRHD (2008-2010)
addressing the audience.

Drs. George Stark, Chair, GRHD External Advisory Board, and
Michael Schwartz, President, CSU.

CENTER FOR GENE REGULATION
IN HEALTH AND DISEASE

VISION STATEMENT

To enhance and integrate
research focused on Gene
Regulation in Health and
Disease leading to better
understanding of the
molecular mechanisms
controlling these processes
and the identification of
therapeutic targets.

MISSION STATEMENT

The Mission of the Center is:

To develop and support research focused on
Gene Regulation in Health and Disease.

To encourage and provide support
mechanisms for the acquisition of
extramural funding.

To encourage and provide support
mechanisms for the dissemination of
research results.

To create mechanisms to acquire resources to
support research and student training focused
on Gene Regulation in Health and Disease.

To develop and expand partnerships with
relevant public and private community entities
with similar interests.

To develop and promote Cleveland State
University’s reputation as a local, national
and international leader in Gene Regulation in
Health and Disease.
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GRHD ADVISORY BOARD

rom its inception, GRHD has had the
F great fortune to recruit world-renowned

scientists to serve on its external
advisory board (EAB). Five of the seven
members hold or have held endowed chairs,
four are members of the National Academy of
Sciences, and all are well recognized in their
fields of expertise and have been distinguished
with numerous awards.

The original members include Paul DiCorleto,
PhD, Sherwin-Page Chair, Cleveland Clinic
Lerner Research Institute (2002-2015);
Richard W. Hanson, PhD, Leonard and Jean
Skeggs Professor of Biochemistry and Chair,
Department of Biochemistry, CWRU School
of Medicine (1978-1999); Roy L. Silverstein,
MD, John and Linda Mellowes Professor and
Chair, Department of Medicine, Medical
College of Wisconsin (2011-present); and
George R. Stark, PhD, Chair, Cleveland

Clinic Lerner Research Institute (1992-
2002), Distinguished Scientist of the Lerner
Research Institute, National Academy of
Sciences member (1987) and the Institute

of Medicine, Royal Society of London fellow
(1990). Sadly, Dr. Richard Hanson passed
away in February 2014. This precipitated a
reorganization of the EAB and the addition

of 4 new members including William M.
Baldwin, MD, PhD, Cleveland Clinic Lerner
Research Institute; Stephen J. Benkovic,
PhD, Evan Pugh Professor and Eberly Chair

in Chemistry, Pennsylvania State University
(1988-present), National Academy of Sciences
member (1985), National Medal of Science
recipient (2009); Carlos J. Bustamante, PhD,
The Raymond and Beverly Sackler Professor
in Biophysics and Howard Hughes Medical
Institute Investigator, University of California,
Berkeley (2000-present), National Academy of
Sciences member (2002); and Harry F. Noller,
PhD, Director, Center for Molecular Biology
of RNA and Robert L. Sinsheimer Professor

of Molecular Biology, University of California,
Santa Cruz (1992-present), National Academy
of Sciences member (1992).

The Advisory Committee has been
continuously chaired by Dr. George Stark.
The EAB meets yearly to evaluate GRHD’s
progress and aid advancement.
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George R. Stark, Ph.D.
External Advisory Board Chair

Staff, Department of Cancer Biology
Cleveland Clinic Lerner Research
Institute, Cleveland, OH

Distinguished Scientist of the
Lerner Research Institute

Member, National Academy of Sciences
(1988)

Fellow, the Royal Society of London
(1990)

William M. Baldwin, M.D., Ph.D.
Staff, Department of Inflammation

and Immunity, Cleveland Clinic Lerner
Research Institute, Cleveland, OH

Stephen J. Benkovic, Ph.D.

Evan Pugh Professor and Eberly Chair in
Chemistry, Department of Chemistry
The Pennsylvania State University,
University Park, PA

Member, National Academy of Sciences
(1985)

Carlos J. Bustamante, Ph.D.

The Raymond and Beverly Sackler Chair
of Biophysics; Howard Hughes Medical
Institute Investigator,

College of Chemistry, University of
California, Berkeley, CA

Member, National Academy of Sciences
(2002)

Paul E. DiCorleto, Ph.D.
Immediate Past Vice President for
Research and Sponsored Programs
Kent State University, Kent, OH

Past Chair, Cleveland Clinic Lerner
Research Institute, Cleveland, OH

Harry F. Noller, Ph.D.

Director, Center for Molecular Biology of
RNA; Robert L. Sinsheimer Professor of
Molecular Biology; Professor Emeritus of
MCD Biology

University of California, Santa Cruz, CA

Member, National Academy of Sciences
(1992)

Roy L. Silverstein, M.D.

John and Linda Mellowes Professor and
Chair of Medicine,

Medical College of Wisconsin Division of
Hematology and Oncology,

Milwaukee, WI

Senior Investigator
Blood Research Institute, Blood Center of
Wisconsin, Milwaukee, WI

Richard W. Hanson, Ph.D.
(1935-2014)

Leonard and Jean Skeggs Professor
of Biochemistry; Chair, Department of
Biochemistry

Case Western Reserve University,
Cleveland, OH
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GRHD FACULTY AND
THEIR RESEARCH

faculty members from the departments of Biological,

Geological and Environmental Sciences (BGES) and
Chemistry (CHM): Drs. G. Valentin Boerner (BGES),
Michael Kalafatis (CHM), Anton A. Komar (BGES),
Roman V. Kondratov (BGES), Bibo Li (BGES), Barsanijit
Mazumder (BGES), Girish Shukla (BGES), and Crystal
M. Weyman (BGES). Dr. Weyman served as founding
director (2008-2010) and together with founding
members Drs. Kalafatis, Komar, and Mazumder formed
the governing body, the GRHD planning committee,
which, then and now, oversees the Center’s daily
operations and budget issues and determines
strategies for future development.

I nitially, the Center brought together these eight

Throughout the years, additional members joined

the Center, including Drs. Xue-Long Sun (CHM) and
Aimin Zhou (CHM) in 2009, Drs. Andrew Resnick
(Department of Physics) and Bin Su (CHM) in 2011,
and Dr. Aaron Severson (BGES) in 2012.In 2010, CSU
hired Dr. Sailen Barik from the University of South
Alabama, College of Medicine. He served

as GRHD director from 2010 to 2013 and retired

in 2016.

Dr. Anton A. Komar was appointed in January 2014
and currently serves as director. In order to continue to
grow and develop the Center, GRHD, in coordination
with the departments of BGES and Chemistry and with
substantial support from CSU’s upper administration
including the Office of Research, the Provost and the
President, recruited 6 dynamic, research active faculty
over the past 4 years. Joining GRHD were Dr. Merlin
Nithya Gnanapragasam (BGES) in 2019, Drs. Kailash
Gulshan and Jinggi Yan (both BGES) in 2020, Dr. Peng
Jiang (BGES) in 2021, and Drs. Jackson Taylor (BGES)
and Junior Gonzales (CHM) in 2022.

-
—3
—

4

Together the current 19 faculty members focus on
research to improve the understanding of biological
processes and how malfunction of these processes
results in various diseases. This research has the
significant potential to improve our understanding of
the mechanisms and specific molecules that control
reproductive health and the aging process as well

as implications for the diagnosis and treatment of
many of the most common global diseases, including
neurological and infectious diseases, heart disease,
and cancer.
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GRHD PLANNING COMMITTEE

ANTON A. KOMAR, PH.D., PROFESSOR AND DIRECTOR (GRHD)

RESEARCH INTERESTS: Translational control of gene expression

Dr. Komar’s lab is interested in investigating protein synthesis, co-translational protein folding
and translational control of gene expression in eukaryotic cells. Research in the laboratory
has two major foci. We are particularly focused on investigating the link between synonymous
codon usage and protein folding. The genetic code is degenerate, hence most amino acids
are encoded by multiple, so-called synonymous codons. Synonymous codons were initially
presumed to have entirely equivalent functions. However, synonymous codon usage is biased,
as abundant and rare codons are distributed non-randomly in whole genomes and along the
open reading frames of genes. We found that codon choice has functional implications beyond
amino acid coding and that synonymous codons may modulate protein folding by tuning

the kinetics of translation. These observations provided strong support for the hypothesis
that synonymous codon usage serves as a secondary code for protein folding in the cell. The
research in the laboratory is further devoted to the study of eukaryotic initiation factor elF2A
that does not function in major steps in the initiation process, but is believed to act at some
minor/alternative initiation events such as reinitiation, internal initiation, and/or non-AUG
initiation, important for translational control of specific mMRNAs. We in particular found that
elF2A is involved in the control of lipid metabolism and that elF2A-knockout mice reveal
decreased life span and metabolic syndrome. Our work deepens the understanding of protein
folding, one of the most fundamental mechanisms in the cell and helps elucidate unique
features of translational control of gene expression.

codon usage specifies kinetics of translation
that governs co-translation protein folding

Synonymous codon
‘ usage alters kinetics of

translation and directs

co-translational folding

] towards different protein
altered codon usage alters kinetics conformations.
of translation and appearance of co-
translational folding intermediates and
thus may alter the final conformation
of the protein (blue and red)

redundancy
of the genetic
code

nen-uniform
non-random
codon utilization

Selected references:

1. Komar AA (2007) SNPs, Silent but not invisible. Science. 315(5811), 466-467.

2. Komar AA (2009) A pause for thought along the co-translational folding pathway. Trends Biochem Sci.
34(1), 16-24.

3. Holtkamp W, Kokic G, Jager M, Mittelstaet J, Komar AA, Rodnina MV (2015) Cotranslational protein
folding on the ribosome monitored in real time. Science. 350 (6264), 1104-1107.

4. Buhr F, Jha S, Thommen M, Mittelstaet J, Kutz F, Schwalbe H, Rodnina MV, Komar AA (2016)
Synonymous codons direct cotranslational folding toward different protein conformations. Mol Cell.
61(3), 341-351.

5. Anderson R, Agarwal A, Ghosh A, Guan BJ, Casteel J, Dvorina N, Baldwin 3 WM, Mazumder B,
Nazarko TY, Merrick WC, Buchner DA, Hatzoglou M, Kondratov RV, Komar AA (2021) elF2A-
knockout mice reveal decreased life span and metabolic syndrome. FASEB J. 35(11), €21990.

6. Katneni UK, Alexaki A, Hunt RC, Hamasaki-Katagiri N, Hettiarachchi GK, Kames JM, McGill JR,
Holcomb DD, Athey JC, Lin B, Parunov LA, Kafri T, Lu Q, Peters R, Ovanesov MV, Freedberg DI,

Bar H, Komar AA, Sauna ZE, Kimchi-Sarfaty C (2022) Structural, functional, and immunogenicity
implications of F9 gene recoding. Blood Adv. 6(13), 3932-3944.

8 | CENTER FOR GENE REGULATION IN HEALTH AND DISEASE | 2008-2023 | Cleveland State University



MICHAEL KALAFATIS, PH.D., PROFESSOR AND CHAIR (CHM)

RESEARCH INTERESTS: Blood coagulation and thrombosis, cancer and apoptosis

Blood Coagulation and Thrombosis. The coagulation system leans on a delicate balance
between coagulant and anticoagulant factors. Any imbalance/defects in these systems

can result in severe pathological conditions. The prothrombinase complex is the enzymatic
complex responsible for timely thrombin formation at the place of vascular injury and is
composed of the enzyme, factor Xa (fXa), the non-enzymatic cofactor factor Va (fVa), and the
substrate prothrombin assembled on a lipid membrane in the presence of divalent metal ions.
fVa contributes to the activation of prothrombin mainly by stabilizing the enzymatic complex
and altering the kinetic mechanism of fXa (increased k ). Our data suggest that amino acids
Leu*® and GIn*&! from prothrombin are crucial for proper recognition of the fVa-dependent
site(s) for fXa within prothrombinase, thus modulating the enzymatic activity of fXa within the
prothrombinase complex.

Cancer and Apoptosis. Cancer is the primary cause of death worldwide. The traditional way to
treat cancer today is “cut, poison, and burn” which correlates to surgery, chemotherapy, and
radiation respectively with the known devastating side effects. Human tumor necrosis factor-
related apoptosis-inducing ligand (hTRAIL) is a cytokine that has the capability to induce both
pathways of apoptosis (first extrinsic and then intrinsic) in cancer cells while it does not harm
normal non-transformed cells. We have demonstrated that recombinant hTRAIL together with
several natural compounds are efficient in inducing apoptosis in previously described TRAIL-
resistant cancer cell lines. Thus, by using natural non-harmful substances and rhTRAIL, under
the conditions established, only cancer cells will be specifically destroyed while normal cells
will not be affected.

Selected references:

1. Wiencek JR, Hirbawi J, Yee VC, and Kalafatis M (2016) The dual regulatory role of amino acids
Leu480 and GIn481 of prothrombin. J. Biol. Chem. 291(4), 1565-1581.

2. Hirbawi J, Kalafatis M (2017) The spellbinding effects of the acidic COOH-Terminus of factor Va
heavy chain on prothrombinase activity and function. ACS Omega. 2(9), 5529-5537.

3. Manouchehri JM, Kalafatis M (2017) Sensitization of rhTRAIL-resistant triple negative breast
carcinoma through silibinin co-treatment. Anticancer Res. 37(12), 6593-6599.

4. Manouchehri JM, Turner KA, Kalafatis M (2018) TRAIL-induced apoptosis in TRAIL-resistant breast
carcinoma through quercetin co-treatment. Breast Cancer: Basic and Clinical Research. 12, 1-12.

5. Turner KA, Manouchehri JM, Kalafatis M (2018) Sensitization of recombinant human tumor necrosis
factor-related apoptosis-inducing ligand-resistant malignant melanomas by quercetin. Melanoma Res.
28(4), 277-285.
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GRHD PLANNING COMMITTEE

BARSANJIT MAZUMDER, PH.D., PROFESSOR

. RESEARCH INTERESTS: Post-transcriptional mechanism of resolution of inflammation, role
of ribosomal protein in mammalian development, viral genetic elements of SARS-CoV-2 and
its role in translation control and viral homeostasis

My laboratory at Cleveland State University discovered a novel translational silencing-
dependent mechanism for controlling inflammation in myeloid cells. This involves the
assembly of the ribosomal protein L13a-dependent multi-protein RNA-binding complex
(IFN-gamma-activated-inhibitor of translation) or “GAIT” complex in the 3’ untranslated
region (UTR) of target mRNAs. We have generated myeloid-specific L13a-knockout (KO)
mice. Induced endotoxemia, colitis, and high-fat diet-induced atherosclerosis in these mice
were more severe than control, thus, showing the role of this mechanism in the endogenous
resolution of inflammation. However, the role of this mechanism in normal macrophage
development from bone marrow and their plasticity is not known. Using an ex-vivo bone
marrow-derived macrophage development model, our recent results strongly support the role
of the L13a-dependent post-transcriptional mechanism in macrophage development and
plasticity. Recently our laboratory also identified an extra-ribosomal function of ribosomal
protein L13a in the embryonic development of the preimplantation morula stage to implanted
blastocyst. In addition, our laboratory recently discovered a novel and structurally conserved
RNA element in the genomic RNA of SARS-CoV-2 and respiratory syncytial virus. This study
showed that these RNA elements regulate the translation of viral proteins mediated by L13a-
dependent RNA-binding complex formation in response to viral protein-induced signaling.
Detailed studies on these novel roles of this protein are ongoing in our laboratory.

Select references:

1. Basu A, Jain N, Tolbert BS, Komar AA, Mazumder B (2017) Conserved structures formed by
heterogeneous RNA sequences drive silencing of an inflammation responsive post-transcriptional
operon. Nucleic Acids Res. 45(22), 12987-13003.

2. Mazumder B (2018) GAITing the GUT. Cell Mol Immunol. 15(12), 1082-1084.

3. Kour R, Komar AA, Mazumder B (2019) Mutually exclusive amino acid residues of L13a are
responsible for its ribosomal incorporation and translational silencing leading to resolution of
inflammation. RNA. 25, 1377-1392.

4. Basu A, Dvorina N, Baldwin Il WM, Mazumder B (2020) High-fat diet-induced GAIT element-
mediated translational silencing of mMRNAs encoding inflammatory proteins in macrophages protects
against atherosclerosis. FASEB J. 34, 6888-6906.

5. Basu A, Penumutchu S, Nguyen K, Mbonye U, Tolbert BS, Karn J, Komar AA, Mazumder B (2022)
A structurally conserved RNA element within SARS-CoV-2 ORF1a RNA and S mRNA regulates
translation in response to viral S protein-induced signaling in human lung cells. J Virol. 96(2),
e01678-21.
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CRYSTAL M. WEYMAN, PH.D., PROFESSOR AND CHAIR (BGES)

RESEARCH INTERESTS: Coordinate regulation of differentiation and apoptosis

Differentiation (cell type specialization) and apoptosis (programmed cell death) are
coordinately regulated in most, if not all, cells. Dr. Weyman'’s lab utilizes the model system

of skeletal myogenesis to investigate this coordinated regulation. Treatment options relevant
to the amelioration of muscle trauma or disease states include maximizing the regenerative
potential of adult muscle stem cells as well as improving the efficacy of protocols utilizing
skeletal myoblast transfer or skeletal muscle tissue engineering. For each option, a better
understanding of the molecular events controlling skeletal myogenesis could identify targets
for better therapeutic manipulation. To this end, we have determined that MyoD, the pioneer
transcription factor long known to control muscle differentiation through both direct and
indirect binding to DNA (A and B), is also responsible for controlling the coordinated apoptosis
via the direct transcriptional regulation of the pro-apoptotic protein PUMA (C). Moreover, we
have determined that MyoD works with the transcription factor p53 to drive PUMA expression.
p53 is well known for its role in tumor suppression as a pivotal transcription factor responsible
for interpreting the extent of DNA damage into either cell cycle arrest or apoptosis. p53 is less
well known for its role in skeletal myoblast differentiation. We propose that post-translational
modification(s), portrayed in the figure as shape changes, could explain the mutually exclusive,
dual, biological roles in differentiation or apoptosis for both of these key transcription factors.
Moreover, we are gathering data that suggests that cell cycle position plays a role in these
respective post-translational modifications.

DIFFERENTIATION APOPTOSIS
A c
MyoD MyoD p53
=] o ]

MyoD

Proposed model for the coordinated regulation of differentiation
and apoptosis by MyoD and p53.

Selected references:

1. Shaltouki A, Freer M, Mei Y, Weyman CM (2007) Increased expression of the pro-apoptotic Bcl2
family member PUMA is required for the mitochondrial release of cytochrome C and the apoptosis
associated with skeletal myoblast differentiation. Apoptosis. 12(12), 2143-2154.

2. Freer M, Ross J, O’Flaherty J, Weyman CM (2009) Noncanonical role for the TRAIL receptor DR5/
FADD/caspase pathway in the maintenance of MyoD expression and the differentiation of skeletal
myoblasts. Differentiation. 4, 205-212.

3. Harford T, Shaltouki A, Weyman CM (2010) Increased expression of the pro-apoptotic Bcl2 family
member PUMA and apoptosis by the muscle regulatory transcription factor MyoD in response to a
variety of stimuli. Apoptosis. 15, 71-82.

4, Shaltouki A, Harford TJ, Komar AA, Weyman CM (2013) IRES-mediated translation of the pro-
apoptotic Bcl2 family member PUMA. Translation. 1, 1-11.

5. Harford T, Nair D, Kliment G, Shukla G, Weyman CM (2017) The muscle regulatory transcription
factor MyoD participates with p53 to directly increase the expression of the pro-apoptotic Bcl2 family
member PUMA. Apoptosis. 22(12), 1532-1542.
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GRHD MAIN FACULTY

G. VALENTIN BORNER, PH.D, PROFESSOR

. U i | l RESEARCH INTERESTS: Mechanisms of chromosome segregation during meiosis

Chromosomes are the carriers of genetic information in all higher organisms including humans.
Each chromosome consists of a single DNA fiber packaged into a sausage-shaped structure.
When the DNA fiber breaks, genetic material is frequently lost. Errors in chromosome break
repair result in birth defects, premature aging and cancer. Chromosome breaks are induced
by radiation treatment and chemotherapy thereby stopping the growth of cancer cells. Cells
also induce breaks in their own chromosomes to reshuffle the genetic material for sexual
reproduction. The central questions of the Bérner lab are: how do cells repair chromosome
breaks and how do they prevent the loss of genetic information? Our research focuses on DNA
repair by homologous chromosome interactions. This type of repair is especially accurate as

it uses a highly similar chromosome segment as template. Several surprising discoveries have
resulted from our work. We have developed a US-patented approach to identify chromosome
segments involved in recognition of homologous stretches of DNA. We are now identifying

the machinery that brings homologous chromosome segments together among the myriads of
DNA segments within a nucleus. We have also discovered that a cellular protein degradation
machinery called the proteasome assists in the DNA break repair process. Unexpectedly,

the proteasome relocalizes to chromosomes while break repair is ongoing, thereby ensuring
the elimination of proteins that block access to DNA damage. Ultimately, our research

will contribute to a better understanding of the machinery that keeps the molecule of
inheritance stable.

Bl

Chromosome break repair
//7 k and segregation impacts

many cellular processes

Chromasome Chromosome Genome
Break Repair Segregation Engineering and a_;ffects human health at
tradiatian, makcsls) multiple levels.

(IS TS N

CANCER AGING REPRODUCTION DEVELOPMENT EVOLUTION S'YHTHEI'}C

Selected references:

1. Bérner GV, Joshi N (2014) Homologous pairing capture assay and related methods and applications. US
Patent 8,841,075.

2. Joshi N, Brown SM, Bishop DK, Bérner GV (2015) Gradual implementation of the meiotic recombination
program via checkpoint proteins controlled by nucleus-wide DSB levels. Mol Cell. 57(5), 797-811.

3. Ahuja JS, Sandhu R, Mainpal R, Lawson C, Henley H, Hunt PA, Yanowitz JL, Borner GV (2017) Control
of meiotic pairing and recombination by chromosomally tethered 26S proteasome. Science. 355(6323),
408-411.

4. Sandhu R, Monge Neria F, Monge Neria J, Chen X, Hollingsworth NM, Bérner GV (2020) DNA
Helicase Mph1FANCM ensures meiotic recombination between parental chromosomes by dissociating
precocious displacement loops. Dev Cell. 53(4), 458-472.
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MERLIN NITHYA GNANAPRAGASAM, PH.D., ASSISTANT PROFESSOR

RESEARCH INTERESTS: Mammalian Erythropoiesis and Hemoglobin Gene Regulation

The overarching goal of our laboratory is to delineate the processes that regulate tissue
proliferation and differentiation, and how dysregulation of these pathways contributes to human
diseases. Our studies utilize erythroid cells as a model system.

Our current research goals are to understand how transcriptional regulation in erythroid cells
ensures that the cell cycle machinery is able to accommodate the rapid pace of the erythroid
terminal cell divisions and enucleation, and to investigate the molecular pathogenesis of
Congenital Dyserythropoietic Anemia IV. This severe anemia is caused by a hypomorphic
mutation in EKLF/KLF1 (a master regulator of erythropoiesis) that arises due to a failure

in terminal cell divisions and results in binucleate erythroblasts and erythroblasts with DNA
bridges. Additionally, we are interested in understanding the mechanisms of hemoglobin
switching to ameliorate and potentially cure Sickle Cell Anemia and p-thalassemia. Here,

our goal is to identify factors that induce fetal hemoglobin in adult erythroid cells due to its
ameliorating effects in these anemias.

Selected references:

1. Gnanapragasam MN, Scarsdale JN, Amaya ML, Webb HD, Desai MA, Walavalkar NM, Wang SZ, Zu
Zhu S, Ginder GD, Williams Jr. DC (2011) p66Alpha-MBD2 coiled-coil interaction and recruitment of
Mi-2 are critical for globin gene silencing by the MBD2-NuRD complex. Proc Natl Acad Sci 108(18),
7487-92.

2. Jaffray JA, Mitchell WB, Gnanapragasam MN, Seshan SV, Guo X, Westhoff CM, Bieker JJ, Manwani
D (2013) Erythroid transcription factor EKLF/KLF1 mutation causing congenital dyserythropoietic
anemia type IV in a patient of Taiwanese origin: review of all reported cases and development of a
clinical diagnostic paradigm. Blood Cells Mol Dis. 51(2), 71-5.

3. Gnanapragasam MN, McGrath KE, Catherman S, Xue L, Palis J, Bieker JJ (2016) EKLF/KLF1-
regulated cell cycle exit is essential for erythroblast enucleation. Blood. 128(12), 1631-41.
(Highlighted in Hematopoiesis News).

4. Gnanapragasam MN, Crispino JD, Ali AM, Weinberg R, Hoffman R, Raza A, Bieker JJ (2018) Survey
and evaluation of mutations in the human KLF1 transcription unit. Sci Rep. 8(1), 6587.

5. Gnanapragasam MN, Planutis A, Glassberg JA, Bieker JJ (2023) Identification of a genomic DNA
sequence that quantitatively modulates KLF1 expression in differentiating human hematopoietic cells.
Sci Rep. 13(1), 7589. (Highlighted in Hematopoiesis News)

6. Elagooz R, Dhara AR, Gott RM, Sarah AE, White RA, Ghosh AA, Ganguly S, Man Y, Owusu-Ansa A,
Mian OY, Gurkan UA, Komar AA, Ramamoorthy M, Gnanapragasam MN (2022) PUM1 mediates
the post-transcriptional regulation of human fetal hemoglobin. Blood Adv. 6(23), 6016-6022.
(Highlighted in Hematopoiesis News; Highlighted as a featured publication on NIDDK Sponsored
Cooperative Centers of Excellence in Hematology website)
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GRHD MAIN FACULTY

JUNIOR GONZALES, PH.D., ASSISTANT PROFESSOR

RESEARCH INTERESTS: Mechanisms and imaging pain via ion channels

As we have always been fascinated by the resources of the Amazonian Rainforest, our work is
highly influenced and strongly revolves around the idea of extracting, and using, very potent
physiochemical substances from the highest Bio-diverse space on the planet, (e.g. small
molecules, peptides), which are waiting to be found to help ameliorate human disease(s).

Our research is heavily invested in transforming bio-active substances into quantitative
tools/methods for imaging “diseased” nerves using fluorescence or PET modalities. Imaging
unhealthy nerve structures is the first step in providing and deploying urgently needed
therapies for pain related diseases, and alternatively addresses the analgesic-resistance
problem, potentially rendering a formidable approach to the standard of care, with a benefit to
cancer, diabetic, and terminally ill patients.

Another aspect of our research program studies sodium channel NaV1.7. We are particularly
interested in the molecular and mesoscopic changes of these channels and their relationships
to the initiation and/or progression of human diseases. NaV1.7 is highly expressed in
peripheral nerves, the dorsal root ganglia, and some cancers. There are seminal studies
indicating that dysregulations and changes to the distribution of channel NaV1.7 triggers the
development of neuropathies in patients. Examples of human afflictions that could benefit
from sensing/monitoring the associated changes in channel NaV1.7 include chemotherapy-
induced peripheral neuropathy, a dysfunction affecting cancer patients and survivors and
diabetic neuropathy. Both afflictions lead to the loss of anatomical function and result in
enduring chronic pain long after treatment. Despite their widespread and chronic nature, no
tools or methods currently exist to quantify or provide a readout of these afflictions.

Selected references:

1. Gonzales J, Demetrio de Souza Franca P, Jiang Y, Pirovano G, Kossatz S, Guru N, Yarilin D, Agwa AJ,
Schroeder Cl, Patel SG, Ganly I, King GF, Reiner T (2019) Fluorescence imaging of peripheral nerves
by a Na 1.7-targeted inhibitor cystine knot peptide. Bioconjug Chem. 30(11), 2879-2888.

2. Gonzales J, Hernandez-Gil J, Wilson TC, Cornejo M, Demetrio de Souza Franca P, Guru N, Schroeder
Cl, King GF, Lewis JS, Reiner T (2021) Bimodal imaging of mouse peripheral nerves with chlorin
tracers. Mol Pharm. 18(3), 940-951.

3. Jiang, Castro J, Blomster LV, Agwa AJ, Maddern J, Schober G, Herzig V, Chow CY, Cardoso FC,
Demetrio de Souza Franca P, Gonzales J, Schroeder Cl, Esche S, Reiner T, Brierley SM, King GF
(2021) Pharmacological inhibition of the voltage-gated sodium channel Nav1.7 alleviates chronic
visceral pain in a rodent model of irritable bowel syndrome. ACS Pharmacol Transl Sci. 4(4), 1362-
1378.

4. Adilbay D, Gonzales J, Demetrio de Souza Franca P, Patel S, Roberts S, Viray T, Chow CY, King GF,
Pillarsetty N, Reiner T (2021) Non-invasive imaging of sense of smell by tracking the voltage-gated
sodium channel NaV1.7. bioRxiv. 2021-10.

5. Hernandez-Gil J, Chow CY, Chatras H, Demetrio de Souza Franca P, Samuels Z, Cornejo MC, King GF,
Lewis JS, Reiner T, Gonzales J (2023) Development and validation of nerve-targeted bacteriochlorin
sensors. J Am Chem Soc. 145(12), 7005-7010.
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KAILASH GULSHAN PH.D., ASSISTANT PROFESSOR

RESEARCH INTERESTS: Interplay between PIP2, cholesterol, and inflammation in CVD
and lung cancer

The overall research focus of the Gulshan lab revolves around the role of PIP2 metabolism/
trafficking and Gasdermin D (GsdmD) mediated IL-1f release in inflammation, cardiovascular
disease (CVD), and lung cancer. Our lab uses a wide variety of mouse models to study
inflammasome activity, progression of atherosclerosis, and metastasis of lung cancer. We
employ a variety of cutting edge techniques such as unbiased lipidomics, RNAseq, Crispr-
Cas9 mediated genome engineering, bone marrow transplants (BMTs), 16s rDNA sequencing
for microbial profiling, high-resolution STED/STORM, electron and atomic Force microscopy,
10X genomics single cell RNAseq, liposome (LUVs & GUVs) based protein-lipid interactions,
unbiased screening of drug libraries, and recombinant adeno-associated virus (rAAV) and
baculovirus mediated gene expression in mice and insect cells. We have a long- standing
interest in mechanisms regulating cross talk between ABC transporters, GsdmD, PIP2, and
cholesterol and other lipid species (PNAS 2015, Autophagy 2015). We described a novel role
for ABCA1 as a PIP2 floppase (Circulation Research 2016). We identified anti-atherosclerotic
and microbiome-altering activities of a FDA approved drug Miltefosine (Scientific Reports
2019, iScience 2023). Our lab showed that GsdmD, a substrate of various caspases (1,4-5/11)
promotes atherosclerosis, as well as lung cancer (Front Cell Dev Biol 2021, iScience 2023).

High-resolution microscopy of giant unilamellar vesicles
(GUVs), showing lipid-protein interaction on the membrane
surface.

Selected references:

1. Wang S, Robinet P, Smith JD, Gulshan K (2015) ORMDL orosomucoid-like proteins are degraded by
free-cholesterol-loading-induced autophagy. Proc Natl/ Acad Sci. 112(12), 3728-3733.

2. Wang S, Robinet P, Smith JD, Gulshan K (2015) Free-cholesterol-mediated autophagy of ORMDL1
stimulates sphingomyelin biosynthesis. Autophagy. 11(7), 1207-1208.

3. Gulshan K, Brubaker G, Conger H, Wang S, Zhang R, Hazen SL, Smith JD (2016) PIP2 is translocated
by ABCAL1 to the cell surface where it mediates Apo A1l binding and nascent HDL assembly. Circ Res.
119(7), 827-838.

4. Opoku E, Traughber CA, Zhang D, lacano AJ, Khan M, Han J, Smith JD, Guishan K (2021)

Gasdermin D mediates inflammation-induced defects in reverse cholesterol transport and promotes
atherosclerosis. Front Cell Dev Biol. 9, 715211.

5. Traughber CA, Deshpande GM, Neupane K, Bhandari N, Khan MR, McMullen MR, Swaidani S, Opoku
E, Muppala S, Smith JD, Nagy LE, Gulshan K (2023) Myeloid-cell-specific role of Gasdermin D in
promoting lung cancer progression in mice. iScience. 26(2), 106076.

6. Traughber CA, lacano AJ, Neupane K, Khan MR, Opoku E, Nunn T, Prince A, Sangwan N, Hazen SL,
Smith JD, Gulshan K (2023) Impavido attenuates inflammation, reduces atherosclerosis, and alters
gut microbiota in hyperlipidemic mice. iScience. 26(4), 106453.
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GRHD MAIN FACULTY

PENG JIANG, PH.D., ASSISTANT PROFESSOR

RESEARCH INTERESTS: Computational Biology, Multi-Omics data Integration, Single-cell
RNA-seq, Machine Learning, Tissue Regeneration

The Jiang Lab is focused on developing computational methods and software to investigate
multi-source high-dimensional omics data. We have developed several statistical methods

and software, such as TimeMeter — a dynamic time warping (DTW) algorithm-based statistical
method and R package to assess temporal gene expression similarity and identify differentially
progressing genes, MPBind — a Meta-motif-based statistical framework and pipeline to
predict the binding potential of SELEX-derived aptamers, and CRSP — a comparative RNA-seq
pipeline for species lacking both sequenced genomes and reference transcripts. One unique
aspect of our research is that we integrate a variety of statistical/ bioinformatic methods, such
as network modeling, machine learning, and genomic and transcriptomic data analysis, to
leverage complex/large-scale omics datasets. These integrative computational approaches
allow us to maximize the knowledge learned from the data to gain novel insights into the
fundamental and translational aspects of human diseases.

One special focus of our research is that we are particularly interested in leveraging omics data
to investigate tissue regeneration processes. A key and broad question we want to address

is whether regeneration in adult mammals can be activated with appropriate treatment or

a series of treatments. We are closely collaborating with scientists from basic science and
surgeons in a clinical setting to (a) identify key regulators for tissue regeneration; (b) compare
the regenerative response to endogenous versus exogenous expression of transcriptional
factors; (c) develop and evaluate different strategies (e.g., ECM, exosome and electric
stimulation) for intervention.

Selected references:

1. Jiang P, Meyer S, Hou Z, Propson NE, Soh HT, Thomson JA, Stewart R (2014) MPBind: a Meta-motif-
based statistical framework and pipeline to Predict Binding potential of SELEX-derived aptamers.
Bioinformatics. 30(18), 2665-2667.

2. Leng N, Chu LF, Barry C, Li Y, Choi J, Li, XM, Jiang P, Stewart RM, Thomson JA, Kendziorski C
(2015) Oscope identifies oscillatory genes in unsynchronized single-cell RNA-seq experiments. Nat
Methods. 12(10), 947-950.

3. Jiang P, Chamberlain CS, Vanderby R, Thomson JA, Stewart R (2020) TimeMeter assesses temporal
gene expression similarity and identifies differentially progressing genes. Nucleic Acids Res. 48(9),
eb5l.

4. Sinha S, Sparks HD, Labit E, Robbins HN, Gowing K, Jaffer A, Kutluberk E, Arora R, Raredon
MSB, Cao L, Swanson S, Jiang P, Hee O, Pope H, Workentine M, Todkar K, Sharma N, Bharadia S,
Chockalingam K, de Almeida LGN, Adam M, Niklason L, Potter SS, Seifert AW, Dufour A, Gabriel V,
Rosin NL, Stewart R, Muench G, McCorkell R, Matyas J, Biernaskie J (2022) Fibroblast inflammatory
priming determines regenerative versus fibrotic skin repair in reindeer. Cell. 185(25), 4717-4736.

5. Toh H, Bagheri A, Dewey C, Stewart R, Yan L, Clegg D, Thomson JA, Jiang P (2023) A Nile rat
transcriptomic landscape across 22 organs by ultra-deep sequencing and comparative RNA-seq
pipeline (CRSP). Comput Biol Chem. 102, 107795.
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ROMAN V. KONDRATOV, PH.D., PROFESSOR AND
ASSOCIATE VICE PRESIDENT FOR RESEARCH (CSU)

RESEARCH INTERESTS: Circadian control of metabolism and aging

Dr. Kondratov’s laboratory is interested in how the circadian clock regulates an organism’s
metabolic response to diet. The circadian clock is an internal time keeping system that
generates daily rhythms known as circadian rhythms. The circadian clock controls an
organism’s metabolism, physiology and behavior. Dr. Kondratov found that circadian clock
disruption results in accelerated aging and reduced lifespan. Now we are focused on the role
of the circadian clock in health and longevity. It is well known that diet might affect physiology
and that wrong diet might significantly compromise health. On the contrary, some good
diets, such as calorie restriction, improve health and even extend lifespan in many organisms
including primates. We found that the circadian clocks are part of the calorie restriction
mechanisms and that functional circadian clocks are necessary for the full benefits of calorie
restriction for metabolism and longevity. We continue to work on understanding how the
circadian clock and diet can be used to increase longevity.

T T P e
o D
| | < Ill-!ll--'llii!lll-ll}' / f I_. ht
Food \ : ,\ .. L/

Metaholisnl_ /

Longevity

=~ Behavior

Circadian clock controls organism metabolism, physiology and behavior. Functional circadian clock is
necessary for the full benefits of calorie restriction for metabolism and longevity.

Selected references:

1. Makwana K, Gosai N, Poe A, Kondratov RV (2019) Calorie restriction reprograms diurnal rhythms in
protein translation to regulate metabolism. FASEB J. 33(3), 4473-4489.

2. Velingkaar N, Mezhnina V, Poe A, Makwana K, Tulsian R, and Kondratov RV (2020) Reduced caloric
intake and periodic fasting independently contribute to metabolic effects of caloric restriction. Aging
Cell. 19(4), e13138.

3. Mezhnina V, Pearce R, Poe A, Velingkaar N, Astafev A, Ebeigbe OP, Makwana K, Sandlers Y,
Kondratov RV (2020) CR reprograms acetyl-CoA metabolism and induces long-chain acyl-CoA
dehydrogenase and CrAT expression. Aging Cell. 19(11), e13266.

4. Ghosh S, Lewis KN, Tulsian R, Astafev AA, Buffenstein R, Kondratov RV (2021) It's about time;
divergent circadian clocks in the liver of mice and naked mole-rats. FASEB J. 35(5), €21590.

5. Mezhnina V, Ebeigbe OP, Velingkaar N, Poe A, Sandlers Y, Kondratov RV (2022) Circadian clock
controls rhythms in ketogenesis by interfering with PPARa transcriptional network. Proc Nat/ Acad Sci.
119(40), e2205755119.
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GRHD MAIN FACULTY

BIBO LI, PH.D., PROFESSOR

RESEARCH INTERESTS: Chromosome Biology (Telomere Functions), Molecular
Parasitology (Antigenic Variation), Gene Expression Regulation, DNA Damage Repair,
Genome Stability

Similar to aglets that prevent ends of a shoelace from fraying, telomeres, the nucleoprotein
complex at linear chromosome ends, prevent the natural chromosome ends from being
recognized as DNA breaks. Telomeres protect chromosome ends from illegitimate
degradation, repair, and rearrangement. Hence, telomeres are essential for genome integrity
and chromosome stability. Telomere shortening in human somatic cells has been implicated in
organismal aging, and genome instability often leads to tumorigenesis. Therefore, studies on
telomere biology in the Li lab has a great impact on improving human health and life quality.
Telomeres are also important for eukaryotic parasites. Trypanosoma brucei is a protozoan
parasite that causes debilitating sleeping sickness in humans. It sequentially expresses
distinct VSGs, its major surface antigen, to evade the host’s immune response, which is
essential for a long-term infection. Although T. brucei has a large VSG gene pool, VSGs are
expressed exclusively from telomere-adjacent regions one at a time (in a monoallelic fashion).
The Li lab has shown that loss of telomere proteins in T. brucei is detrimental to parasite
survival, making telomere proteins potentially good drug targets, since parasite telomere
proteins are distinctive from their human homologs. Additionally, the Li lab has shown that

T. brucei telomere proteins are essential for monoallelic VSG expression and regulate VSG
switching frequencies. Therefore, targeting parasite telomere proteins can also paralyze the
key immune-evading mechanism of these human pathogens.

Selected references:

1. Yang X, Figueiredo LM, Espinal A, Okubo A, Li B (2009) Rap1 is essential for silencing telomeric
variant surface glycoprotein genes in Trypanosoma brucei. Cell. 137, 99-109. Featured as the cover
story.

2. Jehi S, Wu F, Li B (2014) Trypanosoma brucei TIF2 suppresses VSG switching by maintaining
subtelomere integrity. Cell Res. 24(7), 870-885.

3. Afrin M, Gaurav AK, Yang X, Pan X, Zhao Y, Li B (2020) TbRAP1 has an unusual duplex DNA binding
activity required for its telomere localization and VSG silencing. Science Adv. 6(38), eabc4065.

4. Saha A, Gaurav AK, Pandya UM, Afrin M, Sandhu R, Nanavaty V, Schnur B, Li B (2021) TbTRF
suppresses the TERRA level and regulates the cell cycle-dependent TERRA foci number with a TERRA
binding activity in its C-terminal Myb domain. Nucleic Acids Res. 49(10), 5637-5653.

5. Rabbani MAG, Tonini M, Afrin M, Li B (2022) POLIE suppresses telomerase-mediated telomere
G-strand extension and ensures proper telomere C-strand synthesis in trypanosomes. Nucleic Acids
Res. 50(4), 2036-2050.

6. Gaurav AK, Afrin M, Yang X, Saha A, Sayeed SKA, Pan X, Ji Z, Wong KB, Zhang M, Zhao Y, Li B
(2023) The RRM-mediated RNA binding activity in T. brucei RAP1 is essential for VSG monoallelic
expression. Nature Commun. 14, 1576.
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ANDREW RESNICK, PH.D., PROFESSOR

RESEARCH INTERESTS: Ciliary science

My lab has developed several innovative new approaches to probe ciliary function by assaying
single living cilia. We have developed optical trapping and perfused tissue culture methods

as quantitative probes of ciliary mechanics and physiology. Our current work draws upon my
prior expertise. | have been applying optical techniques to the study of soft matter systems

for nearly 20 years. | began by studying fluid flow in microgravity and developed ‘spaceflight’
versions of confocal microscopes and optical traps. The Light Microscopy Module (LMM)

has been performing world-class research onboard the International Space Station from

2009 to 2021 (https://www.youtube.com/watch?v=SdhmXRHFprs). | now use optical traps
and fluid dynamics to better understand how the kidney regulates salt and water balance,
maintaining homeostatic function in the presence of normal cell turnover. | seek to understand
how changes in flow through a ‘healthy’ tubule can promote disease progression by aberrant
stimulation of the primary cilium. Along with my collaborators Y-N Young (NJIT), Z. Peng
(Notre Dame) and J. Garvin (CWRU), we now study how mechanical properties of the primary
cilium relate to flow sensitivity and how the cilium base could mechanistically act as a gate to
distinguish between mechanical and chemical stimulation. My long term goal is to bridge the
gap between Biology and Physics to better understand how: 1) solute and water absorption
along the nephron is regulated by fluid flow; 2) stimulation of the primary cilium connects with
intact tissue response; and 3) these processes contribute to homeostatic kidney function and
injury recovery.

Selected references:

1. Praljak N, Ryan S, Resnick A (2019) Pulsatile flow through idealized renal tubules: fluid-structure
interaction and dynamic pathologies. Math Biosci Eng. 17(2), 1787—-1807.

2. Flaherty J, Feng Z, Peng Z, Young Y-N, Resnick A (2020) Primary cilia have a length-dependent
persistence length. Biomech Model Mechanobiol. 19(2), 445-460.

3. Peng Z, Resnick A, Young Y-N (2021) Primary cilium: a paradigm for integrating mathematical
modeling with experiments and numerical simulations in mechanobiology. Math Biosci Eng. 18(2),
1215-1237.

4. Bickel J, Ellis A, Resnick A (2021) Examining the temperature dependence of louche formation in
absinthe. ACS Omega. 6(27), 17674-17679.

5. Merk A, Resnick A (2021) Physics of martial arts: incorporation of angular momentum to model body
motion and strikes. Plos one. 16(8), e0255670.

6. Zekaj N, Ryan SD, Resnick A (2023) Fluid-structure interaction modelling of neighboring tubes with
primary cilium analysis. Math Biosci Eng. 20(2), 3677-3699.
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GRHD MAIN FACULTY

AARON F. SEVERSON, PH.D., ASSOCIATE PROFESSOR

RESEARCH INTERESTS: Chromosome Segregation and Reproductive Health

As a result of mistakes that occur during the formation of sperm and eggs (also called
gametes), approximately one in four human embryos has too many or too few chromosomes.
These errors in chromosomal inheritance have a major impact on reproductive health, causing
infertility, miscarriage, and congenital birth conditions like Down Syndrome.

My lab studies the processes that ensure that every sperm and every egg inherits a single
copy of each chromosome to identify where in this chain of events mistakes are likely to occur.
We have identified previously unknown factors important for producing healthy gametes,
explained apparent differences in the mechanisms that form sperm and eggs in different
organisms, and revealed unexpected features of gametogenesis that appear widely conserved
in plants and animals. We are currently elucidating a surveillance mechanism that finds and
destroys a meiotic protein, called REC-8, when it fails to bind to chromosomes. REC-8 is a key
factor that distinguishes meiosis from mitosis, and we believe that this mechanism ensures
that REC-8 is not inherited by mitotically dividing embryos. Finally we have developed, and
continue to develop, tools to increase the efficiency of genome editing and to speed up and
simplify genetic analysis. Our research has the potential to lead to tests that predict the
likelihood of an abnormal pregnancy and interventions that can improve outcomes for those
atrisk.
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Chromosome segregation during meiosis. Microtubules (green) mediate the
segregation of meiotic chromosomes (red) as chromosome copy number is
precisely reduced.

Selected references:

1. Severson AF, Ling L, van Zuylen V, Meyer BJ (2009) The axial element protein HTP-3 promotes
cohesin loading and meiotic axis assembly in C. elegans to implement the meiotic program of
chromosome segregation. Genes Dev. 23(15), 1763-1778.

2. Severson AF, Meyer BJ (2014) Divergent kleisin subunits of cohesin specify mechanisms to tether
and release meiotic chromosomes. ELife. 3, e03467.

3. Severson AF (2017) Analysis of meiotic sister chromatid cohesion in Caenorhabditis elegans. Methods
Mol. Biol. 1515, 65-95.

4. Hernandez MR, Davis MB, Jiang J, Brouhard EA, Severson AF, Csankovszki G (2018) Condensin |
protects meiotic cohesin from WAPL-1 mediated removal. PLoS Genetics. 14(5), e1007382.

5. Farboud B, Severson AF, Meyer BJ (2019) Strategies for efficient genome editing using CRISPR-Cas9.
Genetics. 211(2), 431-457.
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GIRISH C. SHUKLA, PH.D., PROFESSOR

RESEARCH INTERESTS: RNA Metabolism Dynamics in Normal and Cancer Cells

Cancer remains the second leading cause of mortality in the United States. The dysregulation
of molecular and cellular processes modulates the malignant transformation of a normal

to a cancer cell. Cancer cells exhibit altered RNA metabolism, which promotes intrinsic
carcinogenic pathways. Our research has functionally linked the dysregulated RNA
metabolism to prostate tumorigenesis. My lab studies post-transcriptional regulation of
androgen signaling, lipid biosynthesis, and steroid metabolism. We have established links
between the androgen receptor mMRNA metabolism, long noncoding RNA ARLNC1, and
microRNA dynamics in normal and cancer cells. We are studying the link between WT and AR-
V7 spliced isoforms and their interplay mediated by ARLNC1 in chromosomal remodeling and
global gene expression.
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AR mRNA Metabolism: (A) Various RNA binding proteins bind AR mRNA and
control its stability and translation. (B) Splicing factors can bind the WT-FL AR
mRNA. (C) AR-V7 variant and possible interaction with the ARLNC1.

Selected references:

1. Bhattarai A, Likos EM, Weyman CM, Shukla GC (2021) Regulation of cholesterol biosynthesis and
lipid metabolism: a microRNA management perspective. Steroids. 173, 108878.

2. Likos E, Bhattarai A, Weyman CM, Shukla GC (2022) The androgen receptor messenger RNA: what
do we know? RNA Biol. 19(1), 819-828.

3. Kumar R, Mishra A, Gautam P, Feroz Z, Vijayaraghavalu S, Likos EM, Shukla GC, Kumar M (2022)
Metabolic pathways, enzymes, and metabolites: opportunities in cancer therapy. Cancers. 14(21),
5268.

4. Mishra A, Kumar R, Mishra SN, Vijayaraghavalu S, Tiwari NK, Shukla GC, Gurusamy N, Kumar M
(2023) Differential expression of non-coding RNAs in stem cell development and therapeutics of bone
disorders. Cells. 12(8), 1159.

5. Feroz Z, Gautam P, Tiwari S, Shukla GC, Kumar M (2023) Survival analysis and prognostic factors of
the carcinoma of gallbladder. World J Surg Oncol. 20(1), 1-10.
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GRHD MAIN FACULTY

BIN SU, PH.D., PROFESSOR

RESEARCH INTERESTS: Anti-trypanosomiasis and Anti-cancer drug development

Dr. Su’s lab focuses on drug development research. One research direction is anti-cancer
drug discovery. We synthesize small molecules to inhibit heat shock proteins that play
important roles in tumor progression and drug resistance. The research involves drug design,
synthesis, molecular target identification, in vitro and in vivo evaluation, and pharmacokinetic
investigation. Currently, our disease model is Androgen Receptor (AR) overexpressed
glioblastoma. Another research direction is anti-trypanosomiasis drug discovery.
Trypanosomal parasites cause human African sleeping disease, which is an orphan disease.
The current treatment is toxic, less effective and needs hospitalization, which is difficult

in most countries in Africa. Dr. Su’s team focuses on the development of oral active small
molecules that can selectively target the parasites without harming the hosts. By collaborating
with Dr. Bibo Li, the team already identified several lead compounds that showed great
selectivity to the parasites.

Selected references:

1. Li Y, Orahoske CM, Geldenhuys WJ, Bhattarai A, Sabbagh A, Bobba V, Salem FM, Zhang W, Shukla
GC, Lathia JD, Wang B, Su B (2021) Small-molecule HSP27 inhibitor abolishes androgen receptors
in glioblastoma. J Med Chem. 64(3), 1570-1583.

2. LiY, Dano R, Li C, Zhang W, Lathia JD, Wang B, Su B (2022) Pharmacokinetic and brain distribution
study of an anti-glioblastoma agent in mice by HPLC-MS/MS. Biomed Chromatogr. 36(3), €5310.

3. Bobba V, Li Y, Afrin M, Dano R, Zhang W, Li B, Su B (2022) Synthesis and biological evaluation of
imidamide analogs as selective anti-trypanosomal agents. Bioorg Med Chem. 61, 116740.

4. Li Y, Orahoske CM, Urmetz SM, Zhang W, Huang Y, Gan C, Su B (2022) Identification of estrogen
receptor down-regulators for endocrine resistant breast cancer. J Steroid Biochem Mol Biol. 224,
106162.

5. Orahoske CM, Afrin M, Li Y, Hanna J, Marbury M, Li B, Su B (2022) Identification of prazosin
as a potential flagellum attachment zone 1(FAZ1) inhibitor for the treatment of human African
trypanosomiasis. ACS Infect Dis. 8(8), 1711-1726.
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XUE-LONG SUN, PH.D., FAHA, PROFESSOR

RESEARCH INTERESTS: Profiling and Modulating Glycosylation Pathway and
Glyco-engineering

Dr. Sun’s laboratory is working in the Chemical Biology and Medicinal Chemistry areas.

We are interested in cell surface and receptor glycosylation patterns and changes under
pathological pathways. One major research project is developing novel chemical probes and
enzyme inhibitors to profile and modulate sialylation and desialylation of receptor proteins in
immune cells, including monocytes and macrophages related to infection, immune response
and inflammation. The long-term goal of this research is to discover the sialylation molecular
mechanisms in infection, immune response and inflammation and identify novel targets and
lead compounds for antiviral infection and anti-inflammation drug development for flu and
coronavirus infection and sepsis. In addition, we are interested in the biomimetic synthesis of
native biomolecule thrombomodulin (TM) for the compensation of its loss in the pathological
site, as an on-demand anticoagulant and anti-inflammatory therapeutic strategy. Specifically,
we are developing TM-liposome conjugates that mimic the native endothelial antithrombotic
mechanism of both TM and lipid components and thus will provide a more forceful
antithrombotic agent. Also, we are developing TM-glycosaminoglycan (GAG) conjugates and
investigating the significance of GAG on the antithrombotic activity and pharmacokinetic
properties of TM. Furthermore, we are developing biomimetic glyco-ligands for microarray,
carbon nanotube, quantum dot and liposome surface functionalization for biosensor and drug
delivery applications.
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Selected References:

1. Liu X, Boron M, Zhao Y, Sun XL (2019) End-point modification of recombinant thrombomodulin with
enhanced stability and anticoagulant activity. Eur J Pharm Sci. 139, 105066.

2. Bigdelou P, Chan KK, Tang J, Yu KN, Whited J, Wang D, Lee MY, Sun XL (2020) High-throughput
multiplex assays with mouse macrophages on pillar plate platforms. Exp Cell Res. 396(1), 112243.

3. Sun XL (2021) The role of cell surface sialic acids for SARS-CoV-2 infection. Glycobiology. 31(10),
1245-1253.

4. DiLillo AM, Chan KK, Sun XL, Ao G (2021) Glycopolymer-wrapped carbon nanotubes show distinct
interaction of carbohydrates with lectins. Front Chem. 10, 852988.

5. Keil JM, Rafn GR, Turan IM, Aljohani MA, Sahebjam-Atabaki R, Sun XL (2022) Sialidase inhibitors
with different mechanisms. J Med Chem. 65 (20), 13574-13593.

6. Yang D, Wu Y, Turan |, Keil J, Li K, Chen MH, Liu R, Wang L, Sun XL, Chen GY (2023) Targeting
intracellular Neul for coronavirus infection treatment. iScience. 26(2) 106037.
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GRHD MAIN FACULTY

JACKSON R. TAYLOR, PH.D., ASSISTANT PROFESSOR

RESEARCH INTERESTS: Epigenetic regulation of longevity and age-related disease

Most of the genes in our genome are activated or silenced by a variety of naturally-occurring
chemical modifications to DNA, called “epigenetic modifications.” These modifications change
substantially as we grow older, altering gene activity. In the Taylor Lab, we seek to better
understand the relationship between epigenetic modifications and the aging process. Our lab
uses Drosophila melanogaster (fruit flies) to study (i) how epigenetic modifications change with
age and disease, and (ii) how experimental manipulation of epigenetic modifications affects
health, longevity, and the progression of various human diseases (e.g. Alzheimer’s Disease). By
studying these questions, our goal is to develop strategies to help reduce disease and disability
in humans as they age. We employ a variety of techniques, including next-generation sequencing
and bioinformatic analysis, genetic engineering, and population longevity experiments.

Most recently, we discovered that increasing levels of the epigenetic-modifier gene Sirt6 extends
lifespan and preserves physical activity with age in flies. This pro-longevity effect of increased
Sirt6 levels is mediated through epigenetic repression of ribosome biogenesis genes. These
genes normally promote protein synthesis, and their repression in turn leads to decreased
protein synthesis — a phenotype associated with slowed aging. Currently our lab is focused on
identifying additional molecular and tissue-specific mechanisms by which Sirt6 regulates aging,
and exploring the potential role of Sirt6 in Alzheimer’s Disease. We are also performing screens
to identify new epigenetic modifiers of aging.
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(Left)Transgenic fruit fly engineered to express GFP when epigenetic perturbations occur. (Right)
Summary mechanism for lifespan extension by Sirt6 overexpression. Sirt6 overexpression epigenetically
represses Myc target genes involved in ribosome biogenesis, by removing the activating epigenetic mark
H3K9ac in the TSS/proximal promoter region, leading to reduced protein synthesis and lifespan extension.
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Selected references:

1. Reynolds LM, Taylor JR, Ding J, Lohman K, Johnson C, Siscovick D, Burke G, Post W, Shea S, Jacobs
DR Jr., Stunnenberg H, Kritchevsky SB, Hoeschele |, McCall CE, Herrington D, Tracy RP, Liu Y (2014)
Age-related variations in the methylome associated with gene expression in human monocytes and T
cells. Nature Commun. 5(1), 5366.

2. Taylor JR, Reynolds L, Hou L, Lohman K, Cui W, Kritchevsky S, McCall C, Liu Y (2017) Transcriptomic
profiles of aging in naive and memory CD4+ cells from mice. Immun Ageing. 14(1), 1-14.

3. GorbunovaV, Seluanov A, Mita P, McKerrow W, Fenyo D, Boeke JD, Linker S, Gage FH, Kreiling JA,
Petrashen AP, Woodham TA, Taylor JR, Helfand SL, Sedivy JM (2021) The role of retrotransposable
elements in aging and age-associated diseases. Nature. 596(7870), 43-53.

4. Taylor JR, Wood JW, Chang CC, Mizerak EM, Finn M, Liu JL, Hinthorne SL, Gordon S, Hutfilz CR,
Klein MA, Denu JM, Gorbunova V, Boeke JD, Sedivy JM, Helfand SL (2022) Sirt6 regulates lifespan in
Drosophila melanogaster. Proc Nat/ Acad Sci. 119(5), e2111176119.
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JINGQI YAN, PH.D., ASSISTANT PROFESSOR

RESEARCH INTERESTS: Autism and Metabolic diseases

Our research interest is to understand the pathophysiology of autism and metabolic disorders,
and develop novel therapeutic strategies. The major research methods we are using include
molecular biology, brain surgeries (virus and drug brain injection, and neural stem cell
transplantation), cognitive and social behavioral tests of mice, histology and microscopy,
chemogenetic method, induced pluripotent stem cells, and genetic and disease mouse models.

To date, our research has revealed that: 1) hypothalamic astrocytes secret TGF-f to induce
neuroinflammation and diabetes; 2) hypothalamus neural stem cells control aging and extend
the life span of mice through secreting extracellular vesicles (exosomes); 3) autophagy in
hippocampal neurons regulates synaptic plasticity and cognition in autism. Autism spectrum
disorders (ASDs) are a group of developmental disorders. In 2020, approximately 1 in 54
children in the U.S. was diagnosed with autism. Patients with autism exhibit complex and
debilitating neurological phenotypes, including impaired cognition, hyperactivity to sensory
stimuli, and social deficits. Fragile X syndrome (FXS) is the leading genetic cause of autism
and the most common form of heritable intellectual disabilities. Currently, one of our projects
is focused on investigating how autophagy and exosomes regulate brain synaptic transmission
and neural circuits controlling sensory, cognition, and social behaviors in the healthy condition
and pathology of autism. Findings from our research are expected to develop novel therapeutic
strategies for cognitive and social deficits associated with autism spectrum disorders.
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Selected references:

1. Yan J, Zhang H, Yin Y, Li J, Tang Y, Purkayastha S, Cai D (2014) Obesity- and aging-induced excess of
central transforming growth factor-beta potentiates diabetic development via an RNA stress response.
Nature Med. 20(9), 1001-1008.

2. Zhang, Liu G, Yan J, Zhang Y, Li B, Cai D (2015) Metabolic learning and memory formation by the
brain influence systemic metabolic homeostasis. Nature Commun. 6, 6704.

3. Kim MS, Yan J, Wu W, Zhang G, Zhang Y, Cai D (2015) Rapid linkage of innate immunological signals
to adaptive immunity by the brain-fat axis. Nature Immunol. 16(5), 525-33.

4. Zhang Y, Kim MS, Jia B, Yan J, Zuniga-Hertz JP, Han C, Cai D (2017) Hypothalamic stem cells control
ageing speed partly through exosomal miRNAs. Nature. 548 (7665), 52-57.

5. Yan J, Porch MW, Court-Vazquez B, Bennett MV, Zukin RS (2018) Activation of autophagy rescues
synaptic and cognitive deficits in Fragile X mice. Proc Nat/ Acad Sci. 115 (41), E9707-E9716.

6. Hwang JY, Monday HR, Yan J, Gompers A, Buxbaum AR, Sawicka KJ, Singer RH, Castillo PE, Zukin
RS (2022) CPEB3-dependent increase in GluA2 subunits impairs excitatory transmission onto
inhibitory interneurons in a mouse model of fragile X. Cell Rep. 39(10), 110853.

CENTER FOR GENE REGULATION IN HEALTH AND DISEASE | 2008-2023 | Cleveland State University | 25



GRHD MAIN FACULTY

AMIN ZHOU, PH.D., PROFESSOR

RESEARCH INTERESTS: Interferon, RNase L signaling and cancer

There are two major research projects in Dr. Aimin Zhou's laboratory. The first one is to study
RNase L, one of the key enzymes in the interferon functions against viral infection and in the
control of cell proliferation. Tissue distribution has revealed that RNase L is highly expressed
in the spleen, thymus, and all types of immune cells. However, the physiological role of
RNase L in immunity is largely unknown. The preliminary results suggest that RNase L may
be a potential target for proinflammatory diseases such as diabetes and atherosclerosis. The
RNase gene disrupted mouse model and cells are used to investigate the effect of RNase L on
the function of immune cells such as macrophages. Another project is to elucidate the role of
TMCO1, an endoplasmic reticulum (ER)-associated protein. Homozygous frameshift mutation
in TMCO1 causes distinctive craniofacial dysmorphism, skeletal anomalies, and mental
retardation. TMCO1 also functions as an ER Ca?* load-activated Ca?* channel. Recently,
TMCO1 has been found in the laboratory to contribute to cancer progression and metastasis.
The project goal is to determine the molecular mechanism by which TMCOL1 is involved in
cancer biology. The information gained from the studies may suggest TMCO1 as a potential
target and a prognostic biomarker for cancer treatment.

Selected references:

1. Zhou A, Hassel BA, Silverman RH (1993) Expression cloning of 2-5A dependent RNase: a uniquely
regulated mediator of interferon action. Cell. 72, 753-765.

2. Yi X, Chen X, Liu H, Zeng C, Jin G, Zhou A (2013) Lack of RNase L attenuates macrophage function.
PLoS One. 8(12), e81269.

3. Zeng C, Yi X, Zipris D, Zhang L, Zheng Q, Malathi K, Jin G, Zhou A (2014) RNase L contributes to
experimentally induced type | diabetes onset in mice. J Endocrinol. 223(3), 277-87.

4. Wang QC, Zheng Q, Tan H, Zhang B, Li X, Yang Y, Yu J, Liu Y, Chai H, Wang X, Sun Z, Wang JQ, Zhu
S, Wang F, Yang M, Guo C, Wang H, Zheng Q, Li Y, Chen Q, Zhou A, Tang TS (2016) TMCO1 is an ER
Ca2+ load-activated Ca2+ channel. Cell. 165(6), 1454-66.

5. Wei R, Chen G, Algehainy N, Zeng C, Liu C, Liu H, Stacey D, Zhou A (2020) RNase L is involved in
liposaccharide-induced lung inflammation. Viruses. 12(1), 73.
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NATIONAL AND INTERNATIONAL VISIBILITY

Over the past 15 years, GRHD researchers have
published nearly 400 manuscripts in high-profile, peer-
reviewed journals including Science, Nature, Nature
Communications, Cell, Molecular Cell, Proceedings of
the National Academy of Sciences USA and others.
These publications have been collectively cited nearly
10,000 times (according to Web of Science). Based on
the amount of funding and the quality and quantity of
publications, GRHD ranks in the top 10 gene research
centers in the country, among notables, the Plant Gene
Expression Center at the University of California at
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GRHD ACHIEVEMENTS

Berkeley and the Center for Eukaryotic Gene Regulation
at the Pennsylvania State University. With this recognition,
GRHD was selected out of the ~ top 20 Genetic Centers
across the globe, and featured in a video produced for

the American Society of Human Genetics (ASHG) Annual
Meeting 2015, by WebsEdge, a global leader in web-based
and conference TV.

GRHD faculty are in high demand as both speakers at
national and international conferences and workshops
and as organizers of many prestigious meetings in their
respective fields of research.
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GRHD ACHIEVEMENTS

EXTRAMURAL FUNDING

Since its inception in 2008, GRHD has received over $50 million in extramural funding. For many years in a row, GRHD

faculty have routinely generated over 35% of IDCs recouped by CSU as a total. GRHD members have been awarded grants from
the National Institutes of Health, the National Science Foundation, the Human Frontiers Science Program, an international
program of research support, the American Heart Association, the Department of Defense (DoD) and the Defense Advanced
Research Projects Agency (DARPA), the March of Dimes, the Cooley’s Anemia Foundation and other foundations and granting
agencies. Significantly, funding from the NIH increased more than 4-fold over the years, from ~$1 million in 2008 to ~$4.2
million in 2022.

DONOR SUPPORT

GRHD has successfully attracted more than $3.6 million from private donors, including a substantial $1 million anonymous
gift which funds graduate scholarships, post-doctoral fellowships, pilot and bridge research projects, and equipment needs.

A generous donation from CSU distinguished alumnus, John C. Vitullo, Ph.D., CEO of Omega Laboratories, Inc., Mogadore,
Ohio, established the Pilot and Bridge Funding program which seeks to increase the visibility of GRHD as a research center
of excellence at CSU. The activities funded will help attract further external support. For example, this fund was recently
endowed with a considerable gift from Paul E. DiCorleto, Ph.D., immediate past chair of Cleveland Clinic Lerner Research
Institute and member of the GRHD external advisory board. Many anonymous donors also contributed to this fund and we
gratefully continue to accept donations.

The John and Patricia Thompson Seminar series was created with a very generous $100,000 endowment from CSU alumni
John and Patricia Thompson. The series sponsors research seminars by nationally and internationally-recognized scientists
in the fields of molecular biology and genetics, providing opportunities for GRHD faculty and students to network with
leading investigators at the frontiers of biomedical science.

THE ENDOWED JOHN AND PATRICIA THOMPSON SEMINAR SERIES

November 2, 2017: The inaugural
seminar, entitled, “The purinosome,
an unigue metabolon, responsible for
cellular de novo purine biosynthesis,”
was delivered by Stephen J. Benkovic,
Ph.D., the Evan Pugh Professor

and Eberly Chair in Chemistry, The
Pennsylvania State University, and a
member of the US National Academy
of Sciences.

Dr. Stephen Benkovic The Inaugural John and Patricia Thompson Seminar
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October 24, 2018: Douglas

Koshland, Ph.D., the Richard and
Rhoda Goldman Distinguished

Chair in the Biological Sciences and
Professor of Genetics, Genomics and
Development, UC Berkeley, delivered
the keynote, “The good, the bad and
the ugly of chromosome dynamics,”
as part of GRHD’s 10-year anniversary
mini-symposium. Dr. Koshland

is a member of the US National
Academy of Sciences and a Lifetime
Recognition Fellow of the American
Society for Cell Biology. Douglas Koshland, Ph.D.

October 24, 2019: Carlos J.
Bustamante, Ph.D., presented the
seminar, “Dissecting ribosome
translation by co-tempered single
molecule fluorescence and force
measurements.” Dr. Bustamante

is the Howard Hughes Medical
Institute Investigator, Professor of
Molecular and Cell Biology, Physics
and Chemistry, and The Raymond and
Beverly Sackler Chair of Biophysics,
University of California, Berkeley. He
is also a member of the US National
Academy of Sciences.

November 4, 2021: George R. Stark,
Ph.D., Staff, Distinguished Scientist of
the Cleveland Clinic Lerner Research
Institute, member of the US National
Academy of Sciences, and a Royal
Society UK member, presented the
seminar entitled “Complex roles of
interferon in cancer.”

November 3, 2022: Alan G.
Hinnebusch, Ph.D., delivered the
seminar “Mechanism of scanning and
start codon selection in translation
initiation.” Dr. Hinnebusch is a NIH
Distinguished Investigator, member of
the US National Academy of Sciences,
and Head of the Cell Regulation and
Development Group at the Eunice
Kennedy Shriver National Institute of
Child Health and Human Development
(NICHD) at the National Institute of
Health (NIH), Bethesda, MD. Alan G. Hinnebusch, Ph.D.
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TESTIMONIALS

EXCERPT FROM EAB REPORTS 2014-2022 AND
TESTIMONIALS FROM EAB MEMBERS

“It is extraordinary that CSU has put together such a strong research
center only a few years after its inception.”

“The GRHD members carry out a wide range of scientific
investigations at a very high level. Despite the diversity of their
individual projects, they nevertheless interact with each other
extraordinarily well, so that the scope of their collective expertise
becomes a great cumulative strength. In this setting, trainees
participate in superb science, learning how to think critically and how
best to take what is valuable and innovative for their own projects
from the broad expertise and experience of their colleagues. Thus,
GRHD provides a superb environment that produces groundbreaking
research, while simultaneously educating students in how best to be
productive in their future independent careers.”

George Stark, PhD, Chair, GRHD advisory board; Staff, Department of
Cancer Biology, Cleveland Clinic Lerner Research Institute, Cleveland,
OH; Distinguished Scientist, Lerner Research Institute; Member, National
Academy of Sciences; Fellow, Royal Society of London

“The spirit and collaborative interactions among the GRHD faculty
and between the GRHD faculty and scientists elsewhere in Cleveland
are remarkable.”

“What stands out about this group is their cohesiveness, their
enthusiasm. This is a group that will bring a lot of acclaim to the
university.”

Stephen Benkovic, PhD, Member, GRHD advisory board; Evan Pugh Professor
and Eberly Chair in Chemistry, Department of Chemistry, The Pennsylvania
State University, University Park, PA; Member, National Academy of Sciences

“GRHD is well on the way to becoming one of the jewels in the
university’s crown.”

“The Center for Gene Regulation in Health and Disease (GRHD)

has achieved a milestone — it is celebrating its 15th anniversary.
What an accomplishment! Fifteen years old, and GRHD continues to
grow from strength to strength: with over a 60% increase in GRHD
research expenditures over the past 5 years alone. The basis of
GRHD’s success — the secret sauce, if you will - is the cohesive union
forged among its high achieving junior and senior faculty, spiced

with the hard work of its exceptional undergraduate and graduate
students, each of whom has benefited from the dedicated mentorship
that a GRHD lab provides. | urge you to take a look at our analysis of
career outcomes of these students. It is really impressive. We are very
pleased to announce that this year, in acknowledgment of the major
impact that GRHD has on CSU’s upward research trajectory, GRHD
has been elevated to be the first CSU Strategic Research Center.
GRHD most assuredly punches above its weight!”

Meredith Bond, Ph.D. Vice President, Research and Innovation, CSU

CLEVELAND
SCIENTIFIC COMMUNITY

“The Center for Gene Regulation in Health and
Disease (GRHD) at Cleveland State University
has become an asset to biomedical science

in Cleveland, providing not only cutting edge
research and top notch scientists, but access
to a pool of uniquely qualified and talented
students. At the Lerner Research Institute

at Cleveland Clinic, our scientists serve as
mentors for outstanding PhD students from
GRHD, who bring talent and a strong work ethic
to our research laboratories. We are grateful

to have the opportunity to interact with both
students and faculty from GRHD.”

Christine S. Moravec, PhD, Director, Research
Education and Training Center, and Staff,
Department of Cardiovascular & Metabolic Sciences,
Cleveland Clinic Lerner Research Institute; Assistant
Dean for Basic Science Education, Cleveland

Clinic Lerner College of Medicine; and Director of
Basic Research, Kaufman Center for Heart Failure,
Cleveland Clinic, Cleveland, OH

“This group has a tradition of attracting
excellent graduate students and vigorous
faculty who provide a valuable resource for
all of northeast Ohio. They have developed
notable research programs and provide

an excellent model for undergraduate
students, many of whom join these research
laboratories.”

Alan M. Tartakoff, PhD, Professor, Department of
Pathology, and Co-director, PhD Program in Cell
Biology, School of Medicine, Case Western Reserve
University, Cleveland, OH

“l have had exciting and productive
collaborations with the faculty in GRHD at
CSU and | believe the best is still to come.

The center has already been very successful —
securing highly competitive federal

funding for its innovative research while

at the same time training and inspiring
undergraduate and graduate students at

the university.”

Maria Hatzoglou, PhD, Professor, Department of
Genetics and Genome Sciences, School of Medicine,
Case Western Reserve University, Cleveland, OH
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STUDENT OUTCOMES

STUDENT TRAINING AND
OUTCOMES

GRHD faculty graduate student training outcomes (2000-2022)

Graduated with PhD or MS Geographic patterns after graduation
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students remained in academia and/
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health industry (85.70%). GRHD
laboratories, in partnership with
Cleveland Clinic’s Lerner Research
Institute, support CSU’s Ph.D.
programs in Regulatory Biology and
Clinical-Bioanalytical Chemistry,
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and Molecular Medicine. While 66%

]
Elack.
g
Pet-apecifed Onved
Wity

L

%

2181%

GRHD faculty undergraduate student training outcomes (2000-2022)

of GRHD trained undergraduates First-generation? ™ Geographic patterns sfter gracuation

remained in the state, 43.8% of i puaaston sbege M o sabeman § .

graduate students pursued careers P e kg 2 ':"""

or further education in prestigious 4 | :

institutions such as Harvard, ., s

Stanford, and Columbia Universities, “1 "

the National Institutes of Health, and 204 u

The Scripps Research Institute. Further career path "
.mm,_mﬁl a-. *Frman Males

w "

1 gas n-"n.ru:un- un-

[ ]
A DC FL A IL M OEUA MO W RN N MER AL WY OHOR B TR T T VA WG R
US -96.64% (86% remained in OH)

Ethnicity !‘Eﬁ Gmgruphlcpaﬂumnf.nmlhdm Pell elegibllity
ik CLEVELAND STATE §3 Cleveland Clinic

@> * UNIVERSITY

Lerner Research Institute

32 | CENTER FOR GENE REGULATION IN HEALTH AND DISEASE | 2008-2023 | Cleveland State University



THE FUTURE

ENGAGING IN NEW FRONTIERS OF RESEARCH AND DISCOVERY
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GRHD is a time-tested, proven model for both the advancement of biomedical science
and the training of a diverse community of graduate and undergraduate students at
CSU. GRHD accomplishments continue to be very impressive, and are comparable

to similar centers and departments within universities in the US with strong cell and
molecular biology programs. The spirit and collaborative interactions among the GRHD
faculty and between the faculty and scientists elsewhere in Cleveland and around

the country continue to be remarkable. As such, we look forward to identifying novel
opportunities for research and discovery particularly in partnership with local and
national research institutions.

We are truly aware that with achievements and recognition come risks. Though GRHD
is especially proud to be part of the growing biomedical research community of the
Greater Cleveland area and committed to providing high quality training to the next
generation of students at CSU, we know that sustained growth of the Center will not
be possible without improvement to the research infrastructure, continued hiring of
new dynamic, research active faculty, and expanding appropriate, modern laboratory
space. To that end, we deeply appreciate the ongoing efforts by CSU to help solve
these issues and continue the growth of the Center for Gene Regulation Health and
Disease into a premiere biomedical research center in the US.

WE BELIEVE THE FUTURE OF GRHD IS VERY BRIGHT!

CONTACT INFO

Mailing Address

Center for Gene Regulation in
Health and Disease (GRHD)
2121 Euclid Avenue, SR 259
Cleveland, OH 44115

Campus Location

2399 Euclid Avenue

Science and Research Building
Room 259

Phone: 216-875-9824
Fax: 216-687-6972
d.jackel@csuohio.edu




hwm*’\,"lf]_ ??
<y x 2,
GR'D:
Z’wa\f"ﬂ

CLEVELAND STATE

UNIVERSITY
engaged

Center For Gene Regulation in Health and Disease

2399 Euclid Avenue
Science and Research Building, Room 259

STATE o
TR
i aed
a

1964

T

AN

N
|6

EL.
c§§ﬂ Ay,

sy

csuohio.edu/grhd/grhd



