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A. Overview 

From the Director 

This has been a year of program building for the Aab Cardiovascular Research Institute.  We are 
forming new collaborative teams that connect researchers to our patients.  We’ve developed three 
interdisciplinary teams organized around clinically relevant areas, and we plan for two more.   Our teams 
now plan to expand their programs, producing  program project grants and co-authored publications. 
 

(1) The CVRI Program in Cardiac Fibrosis is led by Dr. Eric Small.  Human hearts respond to injury 
such as myocardial infarction by inflammation and fibrosis – and fibrosis can lead to heart failure and sudden 
cardiac death.  We study how cardiovascular cells activate cardiac fibroblasts, triggering abnormal 
proliferation and excess production of matrix molecules.  Members of our Cardiac Fibrosis Team include: 

• Dr. Eric Small, studying genes that control fibroblast activation, 
• Dr. Chen Yan, exploring how injured cardiac myocytes communicate with fibroblasts, 
• Dr. Craig Morrell, investigating how platelets drive fibroblast proliferation, 
• Dr. Charles Lowenstein, examining endothelial interactions with cardiac fibroblasts, 
• Dr. Peng Yao, determining the translational regulation of fibroblast activation. 
• Dr. Jeffrey Alexis, an advanced heart failure cardiologist who studies cardiac fibrosis in patients with 

mechanical assist devices. 
 

(2) The CVRI Program in Thrombosis is led by Dr. Craig Morrell.  Thrombosis is the final stage in life-
threatening cardiovascular diseases such as myocardial infarction and pulmonary embolism.  We study how 
platelets interact with the vessel wall to drive thrombosis.  Members of our Thrombosis Team include:   

• Dr. Craig Morrell, who studies how platelets accelerate inflammation,  
• Dr. Scott Cameron, a vascular cardiologist who treats patients with thrombosis and studies how 

myocardial infarction alters platelets in humans, 
• Dr. Charlie Lowenstein, who studies the genetics of patients with thrombosis. 

 
(3) The CVRI Program in Angiogenesis is led by Dr. Zheng-Gen Jin.  Arterial disease of the heart leads to 

ischemia and tissue injury – and the host responds by developing new blood vessels.   We study new 
regulators of angiogenesis.  Members of our Angiogenesis Team include: 

• Dr. Gen Jin, who explores transcription factors regulating new blood vessels,  
• Dr. Brad Berk, who studies the mechanisms that control vascular remodeling, 
• Dr. Joseph Miano, who studies how smooth muscle cells respond to vascular injury, 
• Dr. Jinjiang Peng, who investigates endothelial cell signaling during angiogenesis. 

 
We now plan to build two new programs to complement our established programs.   
 

(4) The CVRI Program in Neurovascular Inflammation is led by Dr. Berk & Dr. Halterman.  Ischemic 
stroke can damage the blood-brain barrier, leading to inflammation, thrombosis, and neuronal injury.    We 
will study cellular pathways leading to neurovascular inflammation.  Members of our Neurovascular 
Inflammation Team include: 

• Dr. Mark Halterman, a neurologist who explores inflammatory signaling networks in global brain 
ischemia, 



CVRI Annual Report 2019 

Page 4 of 48 
 

• Dr. Brad Berk, who studies endothelial mediators of vascular inflammation, 
• Dr. Joseph Miano, who characterizes the transcriptional response of smooth muscle cells to vascular 

injury, 
• Dr. Craig Morrell, who studies how platelet mediators activate monocytes and increase brain 

inflammation.   
• Dr. Scott Cameron, who studies ischemic alterations of platelet function 

 
(5) The CVRI Program in Arrhythmias will be led by Dr. Coeli Lopes and Dr. Ilan Goldenbeg.  The 

University of Rochester is the world leader in clinical research into sudden cardiac death.  We have run 5 
large multi-center clinical trials testing the effect of cardiac devices upon sudden death in high-risk patients.  
We will use animal and cellular models to study how regulators of ion channels cause electrical instability 
leading to sudden death.  Members of our Arrhythmia Studies Team include: 

• Dr. Coeli Lopes, who explores the effect of genetic variants upon ion channel function, 
• Dr. David Auerbach, who studies genetic diseases caused by mutations in ion channels which lead to 

seizures and sudden death, 
• Dr. Doug Anderson, who has identified novel micro-peptides that regulate ion channel function, 
• Dr. Ilan Goldenberg, who runs large-scale clinical trials of patients at risk for sudden cardiac death. 

 
Our new programs in Neurovascular Inflammation and Arrhythmias will lead to more collaborations and 
training opportunities within the CVRI and the University as a whole.   Our established programs in Cardiac 
Fibrosis, Thrombosis and Angiogenesis are leading to discoveries which will ultimately benefit our patients 
at the University of Rochester Medical Center and throughout the nation.   Thank you for taking the time to 
learn about the work we have conducted this past year. 

 
 

 
Charles Lowenstein, MD    Craig N. Morrell, DVM, PhD 
Director,      Associate Director,  

Aab Cardiovascular Research Institute   Aab Cardiovascular Research Institute  
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CVRI Facts Fiscal Year 2019 

Personnel 

Faculty              13 
Research Faculty             3 
Postdoctoral Fellows           14 
Adjunct/Visiting Faculty             3 
Graduate Students           12 
Technical & Administrative Staff         21 

Finances 

NIH Grant Funding   $6.7 M 
Other Funding    $2.8  M 
Total Operating Revenue  $9.5 M 

 
Salary & Benefits   $4.8 M 
Supplies & Equipment   $2.2 M 
Total Expenses    $7.0 M 

Scientific Publications 

Publications Academic Year 2019:         52 

Seminar Series Speakers 

Richard Aab Cardiovascular Seminar Series:  12 
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B. Faculty Appointments 

Faculty 

Douglas Anderson, Ph.D. 
Assistant Professor, Department of Medicine, Aab CVRI 

David Auerbach, Ph.D. 
Research Assistant Professor, Department of Medicine, Aab CVRI 

*Bradford C. Berk, M.D., Ph.D. 
Distinguished University Professor in Medicine/Cardiology, 
Neurology, Pathology, and Pharmacology & Physiology 
Director, University of Rochester Neurorestoration Institute 

Scott James Cameron, Ph.D., M.D. 
Assistant Professor, Department of Medicine, Aab CVRI 

*Zheng-Gen Jin, Ph.D. 
Associate Professor, Department of Medicine, Aab CVRI 

Coeli Lopes, Ph.D. 
Research Associate Professor, Department of Medicine, Aab CVRI 

*Charles J. Lowenstein, M.D. 
Paul N. Yu Professor in Cardiology, Department of Medicine 
Chief, Division of Cardiology and Director, Aab Cardiovascular Research Institute 

*Joseph M. Miano, Ph.D. 
Professor, Department of Medicine, Aab CVRI and Pathology and Laboratory Medicine 

Craig N. Morrell, D.V.M., Ph.D. 
Associate Professor, Department of Medicine,   
Associate Director, Aab Cardiovascular Research Institute 

Jinjiang Pang, B. Med., Ph.D. 
Assistant Professor, Department of Medicine, Aab CVRI 

Eric M. Small, Ph.D. 
Assistant Professor, Department of Medicine, Aab CVRI and Department of Pharmacology and Physiology 

*Chen Yan, Ph.D. 
Professor, Department of Medicine, Aab CVRI 

Peng Yao, Ph.D. 
Assistant Professor, Department of Medicine, Aab CVRI 

*With tenure  
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Research Faculty 

Vyacheslav (Slava) Korshunov, Ph.D. 
Research Associate Professor, Department of Medicine, Aab CVRI 

Mark Sowden, Ph.D.  
Research Associate Professor, Department of Medicine, Aab CVRI 

Xu, Suowen, PhD 
Research Assistant Professor, Department of Medicine, Aab CVRI  

Adjunct/Visiting Faculty 

Wenting Du, Ph.D. 
Resident Physician, Longhua Hospital Affiliated to Shanghai University of Traditional Chinese Medicine 
 
Jinping Wang, Ph.D. 
Clinical Pharmacist, Shenzhen Second People’s Hospital 
 
Guoyong Yin, B. Med., Ph.D. 
Professor, First Affiliated Hospital of Nanjing Medical University 
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The faculty of the Aab CVRI.   Standing in back:  Peng Yao, Doug Anderson, Jian Fu, David Auerbach,  
Suowen Xu, Chen Yan, and Zheng-Gen Jin.  Sitting in front: Coeli Lopes, Eric Small, Charles 
Lowenstein, Brad Berk, Jinjiang Pang, and Craig Morrell. 
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C. Our Research Labs 

Douglas M. Anderson, PhD 

Synopsis 

My lab is focused on deciphering the 
regulatory pathways that control striated muscle 
function and how errors in those pathways can 
give rise to human disease. Striated muscle 
diseases are among the leading causes of 
morbidity worldwide and arise from multiple 
genetic factors, many of which are yet to be 
discovered. 

Recent deep sequencing of vertebrate 
genomes has revealed a vast number of novel 
RNA transcripts, many of which have been 
annotated as long noncoding RNAs (lncRNAs). 
Acting through diverse mechanisms, we have 
found that some cardiac-enriched lncRNAs 
function as essential components of the gene 
regulatory networks required for cardiovascular 
development and survival. Unexpectedly, we’ve 
also found that many annotated lncRNAs, in fact, 
encode small functional proteins, called 
micropeptides. By investigating the function of 
lncRNAs and micropeptides, my lab aims to 
uncover novel mechanisms and insights into the 
regulatory pathways that control muscle biology. 

Current projects in my lab focus on the 
role of muscle-enriched lncRNAs and 
micropeptides as novel regulators of 
cardiovascular development, function and 
disease. To understand the molecular 
mechanisms and pathways by which these factors 
act, we utilize and generate a variety of 
biochemical, cell-based and loss- and gain-of-
function mouse strains. 

Project 1: Micropeptide control of calcium 
signaling in the cardiovascular system. 

During my postdoctoral work in the 
laboratory of Dr. Eric Olson, we discovered a 46 
amino acid micropeptide, named Myoregulin 
(MLN), within a skeletal muscle-specific RNA 
believed to be non-coding. (Figure 1). MLN shares 
structural and functional similarity with 
Phospholamban (PLN) and Sarcolipin (SLN), two 
cardiac micropeptides that inhibit SERCA, the 
membrane pump that controls muscle relaxation 

by regulating calcium uptake into the 
sarcoplasmic reticulum (SR). MLN similarly 
interacts with SERCA and impedes calcium uptake 
into the SR (Figure 1B and C). Since PLN and SLN 
are expressed predominantly in the adult heart, 
MLN functions as the dominant regulator of 
SERCA in adult skeletal muscles. Consistent with 
this finding, genetic deletion of MLN in mice 
resulted in enhanced calcium handling and 
improved exercise performance. 

In addition to the essential role that 
SERCA plays in regulating striated muscle 
contractility, SERCA plays an important role in 
regulating calcium signaling across diverse cell 
types, which do not express MLN, PLN or SLN. We 
have recently identified two additional 
transmembrane micropeptides, that we named 
Endoregulin (ELN) and Another-regulin (ALN), that 
overlap with the expression of SERCA isoforms in 
non-muscle cell types. ELN overlaps with SERCA3 
in endothelial and epithelial cells of vascular and 
visceral organs and ALN overlaps with the broadly 
expressed isoform SERCA2b. These findings reveal 
a general mechanism for the control of calcium 
handling across diverse cell types by a family of 
structurally and functionally related 
micropeptides. Considering that intracellular 
calcium dynamics are essential for many cellular 
processes (muscle relaxation, cardiac 
hypertrophy, smooth muscle relaxation, platelet 
activation, etc.), projects in my lab will focus on 
the role these micropeptides play in the function 
of the cardiovascular system. 

Project 2: Role of lncRNAs in cardiovascular 
development, function and disease. 

Many of the RNA transcripts identified by 
deep sequencing are bon fide lncRNAs and do not 
appear to generate stable proteins. While 
challenging to study, recent advances in RNA 
probing techniques have allowed us to elucidate 
their function.  Interestingly, many lncRNA 
transcripts are found near essential cardiac-
specific transcription factors, where together they 
are required for normal development and survival.  
Using novel knockout approaches that 
prematurely stop transcription of these 
transcripts, we are able to assess their role in vivo. 
Current projects include the study of lncRNAs that 
are enriched in the heart (Figure 2). 
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Project 3: Enhancing CRISPR/Cas9 DNA 
editing. 

The CRISPR/Cas9 revolution has made 
genome editing increasingly simplified, however 
significant challenges remain towards optimizing 
editing efficiencies as both a basic research or 
therapeutic tool.  My lab utilizes a number of 
targeted nuclease technologies to generate loss-
of-function models for lncRNA and micropeptides 
in the mouse.  Toward the goal of improving and 
quickly measuring the effectiveness of these 
technologies, we have developed a 
programmable reporter system to quickly 
determine gene editing efficiency by targeted 
nucleases, called Prospector (Figure 3). Using this 
system, we have additionally screened a small 
FDA approved small molecule library and 
identified a group of related DNA intercalating 
molecules that enhance repair through non-
homologous end joining (NHEJ). Future projects 
will focus on the discovery of other small 
molecules that enhance genome editing through 
NHEJ or through homology directed repair (HDR). 

Lab Members 

• Kelly Anderson, Postdoctoral Associate 

Publications 

1. Anderson DM, Arredondo J, Hahn K, Valente 
G, Martin JF, Wilson-Rawls J and Rawls 
A.(2006). Mohawk is a novel homeobox gene 
expressed in the developing mouse embryo. 

Developmental Dynamics 235:792-801. PMID: 
16408284. 

2. William DA, Saitta B, Gibson JD, Traas J, 
Markov V, Gonzalez DM, Sewell W, Anderson 
DM, Pratt SC, Rappaport EF and Kusumi K. 
2007.  Identification of oscillatory genes in 
somitogenesis from functional genomic 
analysis of a human mesenchymal stem cell 
model. Developmental Biology 305:172-86. 
PMID: 17362910. 

3. Book chapter: Anderson, DM (Author), Rawls, 
JA (Author) ,Rhee, JM (Author) . Development 
of Muscle and Somites. In: Inborn Errors of 
Development: The Molecular Basis of Clinical 
Disorders of Morphogenesis. Oxford 
University Press (2008). ISBN: 9780195306910 

4. Anderson DM, Beres BJ, Wilson-Rawls J and 
Rawls A. 2009. The homeobox gene Mohawk 
represses transcription by recruiting the 
Sin3A/HDAC co-repressor complex. 
Developmental Dynamics 238:572-580. PMID: 
19235719. 

5. Burnett LA, Anderson DM, Rawls A, Bieber AL 
and Chandler DE. 2011. Mouse sperm exhibit 
chemotaxis to allurin, a truncated member of 
the cysteine-rich secretory protein family.  
Developmental Biology 360:318-328. PMID: 
22008793. 

6. Anderson DM, George R, Noyes MB, Rowton 
M, Liu W, Jiang R, Wolfe SA, Wilson-Rawls J 
and Rawls A. (2012). Characterization of the 
DNA-binding properties of the Mohawk 
homeobox transcription factor. Journal of 

 
Figure 1. A family of calcium-regulatory micropeptides. Putative lncRNAs can encode peptides translated 
from small open reading frames, called micropeptides. (A) We identified Myoregulin (MLN), a 46 amino acid 
transmembrane micropeptide (pink) related to Phospholamban (PLN) and Sarcolipin (SLN), that directly 
regulates the activity of SERCA (white), the membrane pump that controls striated muscle contractility. (B)  
We’ve since discovered two other related members of this family, Endoregulin (ELN) and Another-regulin 
(ALN), which altogether regulate calcium signaling across diverse cell types of the cardiovascular system. 
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Biological Chemistry. 287(42):35351-9. PMID: 
22923612. 

7. Rowton M, Ramos P, Anderson DM, Rhee JM, 
Cunliffe HE and Rawls A. (2013). Regulation of 
mesenchymal-to-epithelial transition by 
PARAXIS during somitogenesis. 
Developmental Dynamics 242(11):1332-44. 
PMID: 24038871. 

8. Nelson BR, Wu F, Liu Y, Anderson DM, 
McAnally J, Lin W, Cannon SC, Bassel-Duby R 
and Olson EN. (2013). Skeletal muscle-specific 
T-tubule protein STAC3 mediates voltage-
induced Ca2+ release and contractility. 
Proceedings of the National Academy of 
Sciences USA 110(29):11881-6. PMID: 
23818578. 

9. Nelson BR, Anderson DM and Olson EN. 
(2014). Small open reading frames pack a big 
punch in cardiac calcium regulation. 
Circulation Research 114(1):18-20. PMID: 
24385504. 

10. Anderson DM, Anderson KM, Chang CL, 
Makarewich CA, Nelson BR, McAnally JR, 
Kasaragod P, Shelton JM, Liou J, Bassel-Duby R 
and Olson EN. (2015). A micropeptide 
encoded by a putative long noncoding RNA 
regulates muscle performance. Cell 160(4), 
595-606. PMID: 25640239. 

11. Carroll KJ, Makarewich CA, McAnally J, 
Anderson DM, Zentilin L, Liu N, Giacca M, 
Bassel-Duby R and Olson EN. (2015). A mouse 
model for adult cardiac-specific gene deletion 
with CRISPR/Cas9. Proceedings of the National 
Academy of Sciences USA 113(2):338-343. 
PMID: 26719419. 

12. Nelson BR*, Makarewich CA*, Anderson DM, 
Winders BR, Troupes CD, Wu F, Reese AL, 
McAnally J, Chen X, Kavalali ET, Cannon SC, 
Houser SR, Bassel-Duby R and Olson EN. 
(2016). A micropeptide encoded by a 
transcript annotated as long noncoding RNA 
enhances SERCA activity in muscle. Science 
351(6270):271-275. PMID: 26816378. 

13. Anderson DM*, Cannavino J*, Li H, Anderson 
KM, Nelson BR, McAnally JR, Bezprozvannaya 
S, Liu Y, Lin W, Liu N, Bassel-Duby R and Olson 
EN. (2016). Severe muscle wasting and 
denervation in mice lacking the RNA binding 
protein ZFP106. Proceedings of the National 

Academy of Sciences USA 113. E4494-4503. 
PMID: 27418600 

14. Anderson KM, Anderson DM, McAnally JR, 
Shelton JM, Bassel-Duby R and Olson EN. 
(2016). Transcription of the non-coding RNA 
upperhand controls Hand2 expression and 
heart development. Nature 539: 433-436. 
PMID: 27783597 

15. Anderson DM*, Makarewich CA*, Anderson 
KM, Shelton JM, Bezprozvannaya S, Bassel-
Duby R and Olson EN. (2016). Widespread 
control of calcium signaling by a family of 
SERCA-inhibiting micropeptides. Science 
Signaling 9: ra119. PMID: 27923914 
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David S. Auerbach, PhD 

Synopsis 

We are a translational research group that 
utilize cellular, animal, and patient database 
approaches to investigate the co-prevalence, risk, 
and mechanisms for neuro-cardiac electrical 
disturbances and Sudden Unexpected Death in 
Epilepsy (SUDEP.) 

Project 1: Electrical Disturbances in the Brain 
& Heart in Long QT Syndrome – Dangerous 
Combination 

Patients with genetic ion channel diseases 
develop electrical disturbances in the brain 
(seizures) and heart (arrhythmias) that can lead to 
sudden death. Our lab takes a multi-system 
approach to explore the implications of genetic 
ion channel diseases on neuro-cardiac electrical 
function. For example, in severe genetic forms of 
epilepsy, in addition to seizures, there are 
alterations in cardiac electrical function, cardiac 
arrhythmias, and sudden death (Auerbach DS et 
al. 2013.) 

Next, approaching these neuro-cardiac 
investigations in the opposite direction, we are 
assessing the co-prevalence and severity of 
seizures and cardiac arrhythmias in a classically 
studied cardiac disease, called Long QT Syndrome 
(LQTS, Auerbach et al. 2016.) LQTS is a genetic 
disease, characterized by cardiac 
electrocardiographic (ECG) pathologies, 
arrhythmias, and a high risk of sudden death. 
Mutated genes in LQTS1-3 are expressed in the 
heart and brain, and anti-seizure drugs alter the 
risk of arrhythmias in LQTS patients (Auerbach et 
al. 2018.) Using both LQTS patient registries and 
animal/cellular models of LQTS we are exploring 
the mechanisms for this dual system disease, and 
the potential intricate crosstalk between the brain 
and heart.  

The LQTS registry provides a unique and 
powerful resource to advance LQTS and epilepsy 
research. The Rochester-based LQTS Registry is 
the largest (>18,000 subjects) and most deeply 
annotated LQTS database in the world. It contains 
detailed clinical and genetic information from 
LQTS patients, plus affected and unaffected family 
members.  

Using cellular and animal models of LQTS 
with the same mutations as seen in LQTS patients 
with seizures, plus state of the art in vivo/in vitro 
techniques (e.g., radiotelemetry ECGs & single cell 
electrophysiology), we are examining the direct 
vs. indirect mechanisms for the neuro-cardiac 
disease manifestations and progression. 

Translational insights into the mechanisms for 
neuro-cardiac pathologies in LQTS. 
1. LQTS2 mutant gene expressed in the brain and 

the heart: Molecular, biochemical, and 
electrophysiological approaches are employed 
to investigate the effects that a LQTS2 
mutation has on cardiac and neuronal 
electrical function.  

2. Cardiogenic seizures & Neurogenic 
arrhythmias: Conscious in vivo simultaneous 
video/EEG/ECG recordings to investigate the 
incidence, dynamics, concordance, and types 
of seizures and arrhythmias in LQTS2 rabbits.  

3. Pro- vs. anti-arrhythmic effects of anti-seizure 
and anti-depressant drugs in LQTS. Cellular 
and animal pharmacogenomics studies will 
indicate the mechanisms for LQTS genotype 
and class of drug specific differences in the risk 
of arrhythmias when LQTS patients are taking 
vs. off the medications. 

4. Autonomic nervous system connects the 
brain and heart: Heart rate and QT variability 



CVRI Annual Report 2019 

Page 13 of 48 
 

parameters provide  biomarkers for 
arrhythmias and seizures in LQTS patients and 
animals.  

Project 2: Cardiac Ventricular Repolarization 
Abnormalities in Patients at Risk for SUDEP 

Millions of 
Americans 
have epilepsy. 
They have a 
24-fold higher 
risk of sudden 
death. 
Unfortunately, the cause of death is often 
unknown and termed Sudden Unexpected Death 
in Epilepsy (SUDEP). Thus, we are unable to 
predict a person’s risk of SUDEP. Cardiac events 
are one mechanism for SUDEP. Cardiac ECG 
abnormalities and arrhythmias are reported 
surrounding seizures and preceding SUDEP. Also, 
many genetic forms of epilepsy, especially SUDEP 
cases, are associated with mutations in genes 
expressed in both the brain and heart.  

An algorithm that integrates biomarkers for 
each of the proposed mechanisms for SUDEP will 
revolutionize our ability to predict and prevent 
SUDEP. Starting with the heart, we are testing 
whether alterations in cardiac and autonomic 
nervous system measures are associated with a 
high risk of SUDEP. Using the NIH funded Center 
for SUDEP Research database of multi-day 
recordings from multiple systems in ~1000 
patients, we are investigating whether alterations 
in cardiac electrical and autonomic function serve 
as biomarkers associated with a high risk of future 
SUDEP. 

1. Investigate whether patients at a high vs. low 
risk of SUDEP develop alterations in cardiac 
electrical and autonomic function during a 24-
hour seizure-free baseline period. 

2. Assess the temporal evolution of cardiac 
electrical and autonomic function preceding 
and following seizures in patients at a high 
and low risk of future SUDEP. 
The development of ECG biomarkers 
associated with a high risk of SUDEP will 
enable physicians to identify and combat the 
manifestations of these life-threatening 
diseases. 

Project 3: Novel Cardiac ECG-Based Methods 
to Distinguish Epileptic vs. Psychogenic 
Seizures 

Seizures are classically thought to be due 
to electrical disturbances in the brain (epileptic 
seizures, ES), and recorded on the 
electroencephalogram (EEG). Yet, 30-40% of 
patients who are not controlled by anti-seizure 
medications do not have ES. The seizures have 
physical and behavioral manifestations 
indistinguishable from ES, but there are no EEG 
abnormalities. These non-epileptic seizure events 
are likely a response to emotional or social 
distress, and are called psychogenic non-epileptic 
seizures (PNES). The risks, treatments, and 
prognosis in ES vs. PNES differ substantially. Long-
term inpatient video/EEG/ECG monitoring is the 
gold standard diagnostic test for discriminating 
between ES and PNES events. However, it is 
burdensome, expensive, often inconclusive, and 
not available in many affected populations 
worldwide. Thus, using in-house patient 
recordings and analytical tools, we are developing 
cost effective outpatient methods (wearable 
technology) and cardiac/autonomic measures to 
distinguish ES from PNES. 

 

Lab Members 

• Joshua Brown – University of Rochester 
Undergraduate (Biochemistry) 

• Ahmed Selmi – University of Rochester 
Undergraduate (Biomedical Engineering) 

• Matthew Wang – John Hopkins 
Undergraduate (Biomedical Engineering) 

Fig. 2: Study design & timepoints for assessing repolarization 
measures at baseline & preceding/following a seizure.  
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Publications 

1. Wang M, Szepietowska B, Polonsky B, McNitt 
S, Moss AJ, Zareba W, AUERBACH DS*. Risk of 
Cardiac Events Associated With 
Antidepressant Therapy in Patients With Long 
QT Syndrome. Am J Cardiol. 2018 Jan 
15;121(2):182-187. *Corresponding author. 

2. AUERBACH DS*, Biton Y, Polonsky B, McNitt 
S, Gross RA, Dirksen RT, Moss AJ. Risk of 
cardiac events in Long QT syndrome patients 
when taking antiseizure medications. Transl 
Res. 2018 Jan;191:81-92.e7..  *Corresponding 
author. 

3. Bao Y, Willis BC, Frasier CR, Lopez-Santiago LF, 
Lin X, Ramos-Mondragón R, AUERBACH DS, 
Chen C, Wang Z, Anumonwo J, Valdivia HH, 
Delmar M, Jalife J, Isom LL. Scn2b Deletion in 
Mice Results in Ventricular and Atrial 
Arrhythmias. Circ Arrhythm Electrophysiol. 
2016 Dec;9(12)  

4. Carrell ST, Carrell EM, AUERBACH D, Pandey 
SK, Bennett CF, Dirksen RT, Thornton CA. 
Dmpk gene deletion or antisense knockdown 
does not compromise cardiac or skeletal 
muscle function in mice. Hum Mol Genet. 
2016 Aug 13  

5. AUERBACH DS*, McNitt S, Gross RA, Zareba 
W, Dirksen RT, Moss AJ. Genetic biomarkers 
for the risk of seizures in long QT syndrome. 
Neurology. 2016 Oct 18;87(16):1660-1668. 
*Corresponding author. 

6. Stables CL, AUERBACH DS, Whitesall SE, 
D'Alecy LG, Feldman EL. Differential impact of 
type-1 and type-2 diabetes on control of heart 
rate in mice. Auton Neurosci. 2016 Jan;194:17-
25.  

7. Lin X, O'Malley H, Chen C, AUERBACH D, 
Foster M, Shekhar A, Zhang M, Coetzee W, 
Jalife J, Fishman GI, Isom L, Delmar M. Scn1b 
deletion leads to increased tetrodotoxin-
sensitive sodium current, altered intracellular 
calcium homeostasis and arrhythmias in 
murine hearts. J Physiol. 2015 Mar 
15;593(6):1389-407.  

8. AUERBACH DS, Jones J, Clawson BC, Offord J, 
Lenk GM, Ogiwara I, Yamakawa K, Meisler MH, 
Parent JM, Isom LL. Altered cardiac 
electrophysiology and SUDEP in a model of 

Dravet syndrome. PLoS One. 2013 Oct 
14;8(10):e77843.  

9. Milstein ML, Musa H, Balbuena DP, 
Anumonwo JM, AUERBACH DS, Furspan PB, 
Hou L, Hu B, Schumacher SM, Vaidyanathan R, 
Martens JR, Jalife J. Dynamic reciprocity of 
sodium and potassium channel expression in 
a macromolecular complex controls cardiac 
excitability and arrhythmia. Proc Natl Acad Sci 
U S A. 2012 Jul 31;109(31):E2134-43.  

10. Noujaim SF, Kaur K, Milstein M, Jones JM, 
Furspan P, Jiang D, AUERBACH DS, Herron T, 
Meisler MH, Jalife J. A null mutation of the 
neuronal sodium channel Nav1.6 disrupts 
action potential propagation and excitation-
contraction coupling in the mouse heart. 
FASEB January 2012 26:63-72.  

11. AUERBACH DS, Jalife J. “Substrates and 
Triggers for the Initiation of Arrhythmias” 
Physiology News. Winter 2011. 85: 15–17 

12. AUERBACH DS, Grzeda KR, Furspan PB, Sato 
PY, Mironov S, Jalife J. Structural 
heterogeneity promotes triggered activity, 
reflection and arrhythmogenesis in 
cardiomyocyte monolayers. J Physiol. 2011 
May 1;589(Pt 9):2363-81.  
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Bradford C. Berk, M.D., Ph.D. 

Synopsis 

The major goal of my laboratory is to 
understand the molecular mechanisms of 
cardiovascular disease (CVD), especially 
atherosclerosis, hypertension, and stroke. The 
broad scope of my research is to study the roles of 
oxidative stress and inflammation in the early 
development and progression of CVD. Among the 
cells present in the vessel wall, we have focused 
on endothelial cells (EC), macrophages, and 
vascular smooth muscle cells (VSMC). We have 
developed both in vitro and in vivo models to 
simulate known human risk factors such as high 
cholesterol, smoking (oxidative stress), and 
disturbed blood flow (areas where atherosclerosis 
develops earliest such as vessel branch points). 
We use contemporary methods: genetic screens, 
RNA–Seq, transgenic mice, in vitro flow 
simulators, and mass spectrometry for 
metabolism and identification of protein 
modifications. 

Project 1 (R01 HL049192): The role of 
Cyclophilin A (CypA) in pulmonary arterial 
hypertension (PAH).   

We have previously established that CypA 
is secreted from all cell types present in vessels. 
We term secreted CypA as extracellular CypA 
(eCypA) because it has two very important 
properties that differentiate it from intracellular 
CypA.  First, it exists preferentially as an acetylated 
protein which has 6-fold greater activity for 
stimulation of pro-inflammatory and pro-
apoptotic signals in EC. Second, it binds to a 
unique receptor on the membranes of EC and 
VSMC. A key pathogenic mechanism is that it 
participates in a positive feedback loop in VSMC 
generating reactive oxygen species (ROS) by 
binding p47phox and translocating it to the 
membrane. Most importantly, we used several 
mouse models of CypA deletion and over-
expression to demonstrate a pathogenic role for 
CypA in atherosclerosis and aneurysm formation. 
The most likely pathogenic mechanism is the 
generation of ROS that stimulate inflammation 
and apoptosis of EC, as well as proliferation and 

migration of VSMC.  Based on these results, it is 
logical that CypA would be a potential pathogenic 
mediator of PAH. As anticipated, we found 
significant increases in CypA levels in plasma and 
lungs of PAH patients. To strengthen our 
hypothesis that CypA is a novel mediator of PAH, 
we generated cell-specific CypA over-expressing 
transgenic mice (ecCypA-tg and smcCypA-tg). The 
exciting result was that EC specific ecCypA-tg 
mice developed pulmonary hypertension at 3 
months of age.  Mechanistic analysis using 
cultured mouse pulmonary microvascular EC and 
human pulmonary microvascular EC showed that 
eCypA and AcK-CypA stimulated EC inflammatory 
signals: increased VCAM1 (vascular cell adhesion 
molecule 1) and ICAM1 (intercellular adhesion 
molecule 1), phosphorylation of p65, and 
degradation of IkB. Extracellular CypA and AcK-
CypA increased EC apoptosis measured by TUNEL 
(terminal deoxynucleotidyl transferase dUTP nick-
end labeling) staining, Apo-ONE assay, and 
caspase 3 cleavage. Oxidative stress stimulated 
CypA and AcK-CypA secretion, which further 
promoted EC oxidative stress. AcKCypA, 
compared with CypA, stimulated greater 
increases in apoptosis, inflammation, and 
oxidative stress. MM284, a specific inhibitor of 
eCypA, attenuated EC apoptosis induced by CypA 
and AcK-CypA. In conclusion, EC-derived CypA 
(especially AcK-CypA) causes PAH by a 
presumptive mechanism involving increased EC 
apoptosis, inflammation, and oxidative stress. Our 
results suggest that inhibiting secreted eCypA is a 
novel therapeutic approach for PAH. 

Project 2: Mechanisms of vascular remodeling 
– PDE10A, PNPT1, and RPL17. 

A long-term goal in treating 
atherosclerosis and hypertension is to understand 
the mechanisms that regulate the structure of 
blood vessels; a process termed “vascular 
remodeling.” An important predictive phenotype 
for human cardiovascular disease is vascular 
remodeling in the carotid artery represented by 
the measurement termed intima-media 
thickening (IMT). IMT is mediated by endothelial 
cell (EC) dysfunction, vascular smooth muscle cell 
(VSMC) growth, as well as inflammatory cell 
accumulation and activation. These pathological 
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processes are stimulated by a disturbed flow 
pattern (d-flow), while being minimized by steady 
(s-flow.) To identify novel genes responsible for 
intima growth, we used a genetic approach in a 
panel of mouse-inbred strains. Briefly, carotid 
remodeling was induced by partial ligation in 17 
inbred strains. Genome-wide association analysis 
was performed on mouse carotid exposed to d-
flow. 17 SNPs and 7 new genes associated with 
intima growth were discovered, including 
phosphodiesterase 10A (PDE10A), 
polyribonucleotide nucleotidyltransferase 1 
(PNPT1), and ribosome protein-like 17 (RPL17). 
Transcriptomic and bioinformatic analyses 
revealed significant differences in inflammation, 
cell cycle and RNA degradation.  

 
Project 2A (R01 HL134910): 

Phosphodiesterase 10A (PDE10A): There is 
strong human clinical data as well as mouse 
genetic and biochemical data to support a key 
role for PDE10A in atherosclerosis. The Stockholm 
Atherosclerosis Gene Expression (STAGE) study in 
patients with coronary and carotid atherosclerosis 
found a significant increase in PDE10A expression 
in atherosclerotic arteries. Furthermore, we found 
increased expression of PDE10A in human carotid 
lesions, especially in plaque cells with 
morphologic features of VSMC and inflammatory 
cells. Our major hypothesis is that increased 
PDE10A expression, by inhibiting cAMP signaling, 
promotes synthetic VSMC phenotype transition 
and macrophage inflammasome 
expression/activation; and thus, stimulates intimal 
growth. The overall objective is to investigate the 
mechanisms that regulate expression of PDE10A, 
and PDE10A’s specific enzymatic role in the 
processes responsible for intimal hyperplasia. 
PDE10A promotes macrophage inflammatory 
response by facilitating inflammatory mediator 
expression, and NLRP3 inflammasome expression 
and activation. Specifically, we will study the 
effect of dopamine binding to the dopamine D1 
receptor in VSMC and macrophages, thereby 
increasing cAMP on inflammatory gene 
expression through NF-kB and inflammasome 
pathways. 

 

Project 2B (R01 HL140958): 
Polyribonucleotide nucleotidyltransferase 1 
(PNPT1): PNPT1 is a 3’-5’ exoribonuclease that is 
required for import and processing of RNA in 
mitochondria. High level PNPT1 expression 
correlated with decreased IMT and inflammation 
in the carotid ligation model suggesting it was 
protective.  The goal of this research program is to 
understand how PNPT1 restricts inflammation 
and atherosclerosis, focusing on novel 
transcriptional programs and mechanisms that 
link d-flow-mediated signaling through mito-
chondrial homeostasis, mitophagy/autophagy 
and cellular RNA processing pathways to EC 
dysfunction and cardiovascular disease.   

 
Project 2C: Ribosome-protein-like 17 

(RPL17): RPL17 was highly linked to IMT in an 
inverse manner in our initial screen. RPL17 is an 
important protein because it is located at the exit 
tunnel of the large ribosome subunit, so it is 
strategically situated to influence the rate of protein 
elongation and termination. It is also located on the 
surface of the ribosome so it is likely to assemble 
protein complexes that play a role in regulating the 
processing and function of newly synthesized 
proteins. This gene was highly expressed in cells with 
low proliferation rates and in vessels with little 
intima. The research goal for RPL17 is to characterize 
its role in the ribosome, its effect on protein 
translation, and the pathways by which flow pattern 
regulates its expression. Specific experiments will 
focus on its role in regulating ribosome 
composition, translational efficiency, binding of 
other proteins to the ribosome (especially since it is 
located on the surface) and its role in regulating 
protein folding since it is part of the exit tunnel. 

Lab Members 
• Chia (George) Hsu, Postdoctoral Fellow 
• Sharon Senchanthisai, Technical Assistant 
• Mark Sowden, Research Assoc. Professor 
• Mary Wines-Samuelson, Research Asst. 

Professor 
• Chao Xue, Graduate Student 
• Sayantani Chowdhury, Postdoctoral 

Fellow 
• Wenjia Li, Graduate Student 
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• Slava Korshunov, Research Assoc. 
Professor 

 
Publications 

Project 1: Cyclophilin A and Pulmonary 
Hypertension 

1. Satoh, K., Nigro, P., Matoba, T., O'Dell, M.R., 
Cui, Z., Shi, X., Mohan, A., Yan, C., Abe, J., 
Illig, K.A. & Berk, B.C. Cyclophilin A enhances 
vascular oxidative stress and the 
development of angiotensin II-induced 
aortic aneurysms. Nat Med 2009; 15:649-656.  

2. Nigro P, Satoh K, O'Dell MR, Soe NN, Cui Z, 
Mohan A, Abe J, Alexis JD, Sparks JD, Berk 
BC. Cyclophilin A is an inflammatory 
mediator that promotes atherosclerosis in 
apolipoprotein E-deficient mice. J Exp Med. 
2011; 208:53-66. PMID: 21173104  

3. Bell RD, Winkler EA, Singh I, Sagare AP, 
Deane R, Wu Z, Holtzman DM, Betsholtz C, 
Armulik A, Sallstrom J, Berk BC, Zlokovic BV. 
Apolipoprotein E controls cerebrovascular 
integrity via cyclophilin A. Nature. 2012; 
485:512-6. PMID: 22622580 

4. Soe NN, Sowden M, Baskaran P, Kim Y, Nigro 
P, Smolock EM, Berk BC. Acetylation of 
cyclophilin A is required for its secretion and 
vascular cell activation.  Cardiovasc Res. 
2014; 101:444-53. PMID: 24293519 

5. Xue C, Sowden M, Berk BC. Extracellular 
cyclophilin A causes pulmonary hypertension 
by stimulating endothelial apoptosis, and 
inflammation. Arterioscler Thromb Vasc Biol. 
2017; 37:1138-1146. PMID: 28450293. 

Project 2: Flow responsive endothelial Pnpt1 

Project 2A: Phosphodiesterase 10A (PDE10A): 
1. Jeon KI, Xu X, Aizawa T, Lim JH, Jono H, Kwon 

DS, Abe J, Berk BC, Li JD, Yan C. Vinpocetine 
inhibits NF-kappaB-dependent inflammation 
via an IKK-dependent but PDE-independent 
mechanism. Proc Natl Acad Sci. 2010; 
107:9795-800. PMID: 20448200  

Project 2B: Polyribonucleotide 
nucleotidyltransferase 1 (PNPT1)  

1. Pang J, Xu X, Wang X, Majumder S, Wang J, 
Korshunov VA, Berk BC. G-protein- coupled 
receptor kinase interacting protein- 1 
mediates intima formation by regulating 
vascular smooth muscle proliferation, 
apoptosis, and migration. Arterioscler 
Thromb Vasc Biol. 2013; 33:999-1005.  PMID: 
23430614 

2. Smolock EM, Machleder DE, Korshunov VA, 
and Berk BC. Identification of a genetic locus 
on chromosome 11 that regulates leukocyte 
infiltration in mouse carotid arteries. 
Arterioscler Thromb Vasc Biol. 2013, 33: 
1014-1019. PMID: 23448970. 

 
Project 2C: Ribosome-protein-like 17 (RPL17) 
1. Korshunov VA, Berk BC. Genetic modifier 

loci linked to intima formation…. 
Arterioscler Thromb Vasc Biol. 2009; 47-53.  

2. Smolock EM, Korshunov VA, Glazko G, Qui X, 
Gerloff J, and Berk BC. Ribosomal protein L17, 
RpL17, is an inhibitor of vascular smooth 
muscle growth and carotid intima formation. 
Circulation. 2012; 126:2418-2427. PMID: 
23065385. 
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Fig.3: (A) EC-specific decreases in RpL17 +/- cause
increased IMT post-ligation. Control (RpL17+/+) and EC-
RpL17 (RpL17+/-) H&E stained sections 14d post-ligation
show increased IMT in EC-RpL17. (B) Quantification of
the I-M thickening, a measure of vessel growth, showed
increased I/M ratios in ligated EC-RpL17 carotids relative
to ligated Controls.
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CypA overexpression increases EC derived SM22a and vimentin positive cells in vivo, 
indicating EndMT. A-Representative immunofluoresence images for SM22α (red), GFP (green) 
and DAPI (blue) of different size pulmonary arteries in lung sections from WT;mTmG and Cdh5-
CypA;mTmG mice. Scale bar, 25μm(A) and 50μm(B).
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Scott Cameron, M.D., Ph.D. 

Synopsis 
Platelets are blood cells involved in 

thrombosis (blood clotting) and inflammation.  
Our laboratory studies signaling pathways in 
platelets as they relate to thrombotic diseases.   
We are specifically interested in how platelet 
responses differ in males and females, and how 
platelets may contribute to adverse remodeling of 
the heart after a heart attack.  We also study how 
platelets remodel blood vessels in aneurysmal 
disorders of arteries and veins.  We utilize 
contemporary cell biology, biochemistry, 
molecular biology, and animal models to address 
these questions.  Our overall goal is to evaluate 
gaps in clinical care, identify viable signaling 
pathways in human tissue for drug intervention, 
and then finally to utilize animal models to test 
the working hypothesis. 

Project 1: The role of gender in platelet 
responsiveness during myocardial infarction 

Using a mouse model of heart attack and 
enrolling patients at our hospital with heart 
attacks, we have shown that platelet RNA and the 
platelet proteome as well as platelet drug 
responsiveness are all different in males and 
females.  This urged us to consider a more 
personalized approach to anti-platelet drug use to 
improve patient outcomes. 

Project 2: The role of platelet proteins in aortic 
aneurysmal disease. 

Using a mouse model of abdominal aortic 
aneurysm (AAA) and, along with our colleagues in 
vascular surgery and cardiac surgery at the 
University of Rochester, we study platelet function 
both as a consequence of aortic disease and in 
promoting aortic disease progression.  We use 
genetic approaches to identify platelet targets 
useful in modulating vascular health. 

Project 3: The role of platelets in the progression 
of peripheral vascular disease (PAD). 

Using a mouse model of extreme 
peripheral artery disease (PAD) called critical limb 
ischemia (CLI) we have identified important signal 
transduction mechanisms which lead to 

dysregulated platelet behavior, and re-growth of 
diseased blood vessels.  CLI is sometimes 
considered to be a ‘heart attack of the leg’ and is 
responsible for amputation and death in patients 
afflicted with advanced PAD.  We recently 
extended our studies to human platelets from 
PAD patients with our colleagues in vascular 
surgery at the University of Rochester and in the 
Department of Pathology at the Johns Hopkins 
Hospital. 

Project 4:  Mechanisms of venous 
thromboembolism 

Using our existing database of patients 
with venous thromboembolism (VTE), we are 
studying various clinical and translational aspect 
of high risk pulmonary embolism (blood clots in 
the lung) locally and as part of the National 
Pulmonary Embolism Response Team (PERT) 
consortium. 

Project 5:  Chronic vein disease and platelet 
reactivity 

Using publicly-available human 
population data, we have shown that varicose 
veins and chronic vein disease are risk factors for 
heart attack and stroke.  We are examining the 
role that circulating platelets play in these 
diseases.  This work is conducted with our 
colleagues in vascular surgery. 
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Lab Members 

• Dr. Doran Mix (postdoctoral fellow in 
surgery) 

• Hamza Sadhra (UR medical student) 
 
Publications 
1. Croft DP, Block R, Cameron SJ, Evans K, 

Lowenstein CJ, Ling FS, Zareba W, Hopke P, 
Utell M, Thurston S, Thevenet-Morrison K, Rich 
DQ. Do elevated blood levels of omega-3 fatty 
acids modify effects of particulate air 
pollutants on fibrinogen?". Air Quality, 
Atmosphere & Health, In Press. 

2. Cameron SJ, Mix D, Ture S, Schmidt R, Mohan 
A, Stoner M, Shah P, Chen L, Zhang H, Field DJ, 
Modjeski KL, Toth S, Morrell CN.  Hypoxia and 
Ischemia Promote a Maladaptive Platelet 
Phenotype. Arterioscler Thromb Vasc Biol. 
2018 Jul;38(7):1594-1606 

3. Elbadawi A, Wright C, Patel D, Chen YL, 
Mazzillo J, Cameron P, Barnes GB, and 
Cameron SJ. The Impact of a Multi-Specialty 

Team for High Risk Pulmonary Embolism on 
Resident and Fellow Education.  Vasc Med. 
2018 Aug;23(4):372-376. 

4. Schmidt RS, Morrell CN, Ling FS, Simlote P, 
Fernandez G, Rich DQ, Adler D, Gervase J, 
Cameron SJ. The Platelet Phenotype in 
Patients with ST-segment Elevation 
Myocardial Infarction is Different from Non-
ST-segment Elevation Myocardial Infarction". 
Transl Res. 2018 May;195:1-12. 

5.  Cameron SJ, Ture SK , Modjeski KL, Mickelsen 
D, Chakrabarti E, Seaberry M, Field DJ , Le N, 
Abe J, Morrell, CN. Platelet ERK5 is a Redox 
Switch and Triggers Maladaptive Platelet 
Responses and Myocardial Infarct Expansion. 
Circulation. 2015 Jul 7;132(1):47-58 
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Zheng-Gen Jin, Ph.D. 

Synopsis 
Atherosclerosis, the formation of plaque 

inside arterial wall, is the leading cause of death 
and disability in the United States and throughout 
the world. Atherosclerotic lesions develop in the 
regions of curvature, bifurcation, and branching of 
vessels, where fluid shear stress is low. In contrast, 
steady laminar flow associated with high fluid 
shear stress within the large straight arteries is 
atheroprotective.  

Our research goal is to elucidate the 
molecular mechanisms of atherosclerosis and to 
identify the key molecules and signal pathways in 
the atheroprotective programs of laminar flow. 
Our recent studies have demonstrated that the 
epigenetic modifier EZH2 (Enhancer Of Zeste 2) 
plays an important role in regulation of laminar 
flow-sensitive genes. Current projects focus on 
exploring the mechanisms by which EZH2 and 
other chromatin-modifying enzymes control 
endothelial gene transcription and 
atherosclerosis. Our studies may provide insights 
into the pathogenesis of atherosclerosis and lead 
to the development of new therapies to 
prevent/treat atherosclerotic disease. 
 
 

Lab Members 
• Rebbeca Stenier – Laboratory Technician 

• Suowen Xu – Research Assistant Professor 

• Shu-Ya Zhang – Visiting Instructor 

• Xiaoqian Wu – Visiting Instructor 

• Huan Liu – Graduate Student 

• Jinque Luo – Graduate Student 

 
 
 
 
 
 
 

 
 
 

 
Figure. Laminar flow specifically reduces EZH2-
dependent repressive epigenetic mark H3K27me3 
in endothelium of mouse aorta. AA, Aortic arch; 
TA, thoracic aorta; VE-cad, VE-cadherin. (Xu, et al. 
Theranostics 2018) 
 
 

Publications 
1. Xu X, Xu Y, Liu P, Zhang S, Liu H, Slavin S, Kumar 
S, Koroleva M, Luo J, Wu X, Rahman A, Pelisek J, Jo 
H, Si S, Miller CL, and Jin ZG. The novel coronary 
artery disease risk gene JCAD/KIAA1462 promotes 
endothelial dysfunction and atherosclerosis” 
European Heart Journal. 2019 Aug, 40 (29):2398–
2408. 
2. Liu H, Zhang S, Xu S, Koroleva M, Small EM, Jin 
ZG. Myofibroblast-specific YY1 promotes liver 
fibrosis. Biochem Biophys Res Commun. 2019 Jun 
30;514(3):913-918.  
3. Xu S, Xu Y, Yin M, Zhang S, Liu P, Koroleva M, Si 
S, Little PJ, Pelisek J, Jin ZG. Flow-dependent 
epigenetic regulation of IGFBP5 expression by 
H3K27me3 contributes to endothelial anti-
inflammatory effects. Theranostics. 2018 Apr 
30;8(11):3007-3021.  
4. Xu Y, Xu S, Liu P, Koroleva M, Zhang S, Si S, Jin 
ZG. Suberanilohydroxamic Acid as a 
Pharmacological Kruppel-Like Factor 2 Activator 
That Represses Vascular Inflammation and 
Atherosclerosis. J Am Heart Assoc. 2017 Nov 
30;6(12).  
5. Xu Y, Liu P, Xu S, Koroleva M, Zhang S, Si S, Jin 
ZG. Tannic acid as a plant-derived polyphenol 
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exerts vasoprotection via enhancing KLF2 
expression in endothelial cells. Sci Rep. 2017 Jul 
27;7(1):6686.  
6. Xu S, Yin M, Koroleva M, Mastrangelo MA, 
Zhang W, Bai P, Little PJ, Jin ZG. SIRT6 protects 
against endothelial dysfunction and 
atherosclerosis in mice. Aging (Albany NY). 2016 
May;8(5):1064-82.  
7. Zhao J, Yin M, Deng H, Jin FQ, Xu S, Lu Y, 
Mastrangelo MA, Luo H, Jin ZG. Cardiac Gab1 
deletion leads to dilated cardiomyopathy 
associated with mitochondrial damage and 
cardiomyocyte apoptosis. Cell Death Differ. 2016 
Apr;23(4):695-706.  
8. Kwon IS, Wang W, Xu S, Jin ZG. Histone 
deacetylase 5 interacts with Kruppel-like 
factor 2 and inhibits its transcriptional activity in 
endothelium. Cardiovasc Res. 2014 Oct 
1;104(1):127-37. 
 
 
 
 
 
 
 
 
 

 
 
Figure: Hind limb ischemia is more severe in the 
absence of Gab1 from endothelial cells. 
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Vyacheslav Korshunov, Ph.D. 

Synopsis 
Understanding the mechanisms that 

regulate the structure of blood vessels could 
prevent cardiovascular morbidity and mortality 
in humans. My current research focuses on 
immune mechanisms of cardiovascular 
disorders that affect vascular remodeling. 

My laboratory research has three 
directions: 
1. We are working on a project that explores the 

role of Axl, a receptor tyrosine kinase, in 
regulation of the immune responses in 
hypertension. Using state-of-the-art flow 
cytometry techniques we found that 
expression of Axl affected accumulation of 
leukocytes in the kidneys and determined 
pathogenesis of salt-dependent hypertension 
in mice. We showed that Axl regulates 
reactive oxygen species production in 
kidney’s leukocytes in hypertension (brown 
staining, Figure). 

 

2. We study genetic mechanisms that lead to 
differences between physiological and 
pathological carotid artery remodeling. We 
discovered a new candidate gene that 
regulates arterial rigidity and arterial stenosis; 
we are currently defining the biomechanical 
pathways through which this gene regulates 
pathological remodeling. 

3. We used a combined genetic approach of 
genome-wide linkage and association 
analyses to identify a novel locus on mouse 
chromosome 7 that controls elevated heart 
rate and vascular remodeling. Our most 
recent findings suggest that autonomic 
dysfunction is crucial for stress-induced 
vascular inflammation in mice. We are 
studying candidate genes within 
chromosome 7 locus that control 
hemodynamic parameters and vascular 
inflammation. 
 

Lab Members 
• Breandan Quinn – Laboratory Technician 

 

Publications 
Project 1 publications 

1. Batchu SN, Hughson A, Wadosky KM, Morrell 
CN, Fowell DJ, Korshunov VA. Role of Axl in T-
lymphocyte survival in salt-dependent 
hypertension. Arterioscler Thromb Vasc Biol 
2016;36(8):1638-46. 

2. Batchu SN, Xia J, Ko KA, Doyley MM, Abe J, 
Morrell CN, Korshunov VA. Axl modulates 
immune activation of smooth muscle cells in 
vein graft remodeling. Am J Physiol Heart Circ 
Physiol 2015;309(6):H1048-58. 

3. Batchu SN, Hughson A, Gerloff J, Fowell DJ, 
Korshunov VA. Role of Axl in early kidney 
inflammation and development of salt-
dependent hypertension. Hypertension 
2013;62(2):302-309 

4. Gerloff J and Korshunov VA. Immune 
modulation of vascular resident cells by Axl 
orchestrates carotid intima-media thickening. 
Am J Pathol 2012;180(5):2134-43. 

Axl-/- →Axl+/+ Axl+/+ →Axl-/- 

Axl+/+ →Axl+/+ Axl-/- →Axl-/- 

50µm 

50µm 

Figure. Representative images represent the levels of 
reactive oxygen species in kidneys from Axl chimeras during 
salt-dependent hypertension. Positive cells are dark brown. 
Negative controls as shown as insets. Magnification bar is 
50μm.    Adapted from Batchu et al., Hypertension 2013 
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Project 2 publications 

1. Smolock EM, Burke R, Wang C, Batchu SN, Qiu 
X, Thomas T, Zettel M, Fujiwara K, Berk BC, 
Korshunov VA. Intima modifier locus 2 
controls endothelial cell activation and 
vascular permeability. Physiol Genomics 
2014;46(17):624-633. 

2. Smolock EM, Machleder DE, Korshunov VA, 
Berk BC. Identification of a genetic locus on 
chromosome 11 that regulates leukocyte 
infiltration in mouse carotid. Arterioscler 
Thromb Vasc Biol 2013;33:1014-1019. 

3. Smolock EM, Korshunov VA, Glazko G, Qiu X, 
Gerloff J, Berk BC. Genetic analysis of carotid 
intima formation identifies Rpl17 as a vascular 
smooth muscle growth inhibitor. Circulation 
2012;126:2418-2427. 

Project 3 publications 

1. Batchu SN, Smolock EM, Dyachenko IA, 
Murashev AN, Korshunov VA. Autonomic 
dysfunction determines stress-induced 
cardiovascular and immune complications in 
mice. J Am Heart Assoc 2015;4:e001952. 

2. Smolock EM, Ilyushkina IA, Ghazalpour A, 
Gerloff J, Murashev AN, Lusis AJ, Korshunov 
VA. Genetic locus on mouse chromosome 7 
controls elevated heart rate. Physiol Genomics 
2012;44(13):689-98. 
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Coeli Lopes, Ph.D. 

Synopsis 
The Lopes lab research generally focus on 

the dysregulation of cardiac ion channels and 
consequent cardiac arrhythmia susceptibility 
caused by either genetic and/or cardiac disease 
factors.  In particular we have published many 
translational studies on mutation-specific 
treatment efficacy and cardiac risk susceptibility 
involving the Long QT patient population, the 
most common form of inherited cardiac 
arrhythmias. These include high profile work in 
collaboration with computer modelers to risk 
stratify patient risk (Sci Transl Med. (2011) and J Am 
Coll Cardiol (2012)).  I have funding to study 
regulation of cardiac ion channels by cardiac 
stress stimulus (NIH funding, Lopes PI); and the 
drug effects in cardiac arrhythmias (AHA Lopes PI 
and Geneen Foundation, Lopes PI).  In addition, I 
have been for many years collaborating with 
clinical research group and the University of 
Rochester on studying genetic determinants of 
arrhythmia susceptibility (NIH funding, Moss PI, 
Lopes co-I). 

Our previous research was seminal in the 
understanding of risk stratification and treatment 
differentiation of Long QT syndrome patients 
regarding their mutation dysfunction. This include 
work that show beta-adrenergic impairment 
caused by cytoplasmic-loop mutations in KCNQ1 
gene correlated with higher risk, adrenergic 
triggers and higher effectiveness of beta-blocker 
treatment.  In addition, we were the first to use 
computer models to risk assessment of cardiac 
risk in LQT patients.  We have made important 
contributions to the field by studying changes in 
cardiac ion channel function and membrane 
expression after acute and prolonged stress 
stimulus, in particular relating to protein kinase C 
regulation of ion channels. These include work on 
calcium channel changes in membrane 
expression in response to prolonged PKC/PKD 
stimulus via Rem1 phosphorylation and 
regulation of the IKs channels voltage-
dependence of activation by calcium dependent 
PKCs. 

 

 

 
Figure: Schematic of mutations in KCNQ1 ion 
channel. 

 

Project 1:  Phospholipid regulation of ion 
channel localization. 

Currently a major line of research in the 
lab is the study of the role of phospholipids on 
channel membrane localization.  Although the 
role of the phospholipid PI(4,5)P2 (or PIP2) in 
stabilizing IKs function is well established, little is 
known about the role of the PIP2 precursor PI4P or 
other phospholipids in channel function and 
localization.  PI4P has been shown to bind both to 
the KCNQ1 subunit and to PKCβII, but the roles of 
these interactions on cardiac electrophysiology 
are unknown.  Our data suggest that mutations 
linked to Long QT shown to affect channel 
interactions with phospholipids, increase 
sensitivity to PKCβII-mediated internalization, 
leading to decrease in membrane expression that 
can be rescued by PKCβII inhibition.  We showed 
that patients carrying mutations in putative 
phospholipid-interacting sites are at higher risk 
for cardiac arrhythmias. Our studies suggest 
PKCβII-PI4P signaling leads to channel 
internalization that has a major role on QT 
prolongation in inherited and acquired Long QT 
syndrome.  Our research aims to identify possible 
harmful pro-arrhythmic drug combinations and 
novel antiarrhythmic drug targets. 

Project 2: Statins and ion channel regulation. 

Another focus of the Lopes Lab research 
has been to understand the effect of statins in 
cardiac electrophysiology.  Statins are among the 
most commonly prescribed drug classes, and their 
use is expected to increase due to recent changes 
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in therapy guidelines.  Although statins have an 
overall favorable safety profile in the general 
population, the effect of this drug class on cardiac 
electrophysiology, in particular for non-heart-
failure patients, has been incompletely studied.  
Understanding the molecular effect of statins will 
allow tailoring of therapy to patients who would 
benefit the most and to avoid drug combinations 
or particular patient population for which statins 
may be harmful.  Our preliminary clinical data in 
Long QT syndrome patients suggest that statins 
may be detrimental to patients with mutations in 
the KCNH2 gene, increasing their cardiac risk, but 
may be protective to LQT patients with mutations 
in other genes.  Our main goal is to understand 
the molecular mechanism of action of statins in 
combination with either naturally occurring 
mutations associated with Long QT syndrome or 
Long QT prolonging drugs by studying the effect 
of statins at the cellular level. The ultimate goal of 
this research project is to tailor statin therapy to 
the patient genetic profile and avoid detrimental 
drug-interaction. 

Project 3: Interactions of sex hormones and ion 
channels in the long QT syndrome. 

Additionally, our lab collaborations with 
the clinical Long QT research group has led to 
recent studies investigating the role of sex 
hormones in propensity to QTc prolongation and 
cardiac events in LQTS females by genotype.  We 
are currently studying the effect of sex hormones 
on the ion channel function to investigate 
whether these changes will translate to changes 
in QTc prolongation and dynamics and will 
modify propensity to cardiac events in LQTS 
females undergoing long-term ECG monitoring 
and serial sex hormone assessment.  Finally, 
currently collaboration with the Anderson Lab has 
focus on studding the role of a novel accessory 
ion channel subunit in cardiac ion channel 
function.  These studies of a previous 
unrecognized protein may lead not only to a fuller 
understanding of physiology of cardiac rhythm, 
but be an important novel target for diagnosis 
and therapeutic of cardiac arrhythmias. 

Lab Members 
• Xiaorong Parks, Staff Scientist 
• Amanda Amoh, Graduate Student 

• Chen Kaplan, Graduate Student 

Publications 
1. Ruwald MH, Xu Parks X… and Lopes CM. Stop-

codon and C-terminal nonsense mutations are 
associated with a lower risk of cardiac events 
in patients with long QT syndrome type 1. 
Heart Rhythm. 2016 Jan;13(1):122-31.  

2. O-Uchi J, Sorenson J… and Lopes CM. 
Isoform-specific dynamic translocation of PKC 
by α1-adrenoceptor stimulation  in live cells. 
Biochem Biophys Res Commun. 2015 Sep 
25;465(3):464-70.  

3. O-Uchi J, Rice JJ… and Lopes CM. Impaired IKs 
channel activation by Ca(2+)-dependent PKC 
shows correlation with emotion/arousal-
triggered events in LQT1. J Mol Cell Cardiol. 
2015Feb;79:203-11.  

4. Mathias A, Moss AJ, Lopes CM… and 
Goldenberg I. Prognostic implications of 
mutation-specific QTc standard deviation in 
congenital long QT syndrome. Heart Rhythm. 
2013 May;10(5):720-5.  

5. Mullally J, Goldenberg I, Moss AJ, Lopes CM… 
and Barsheshet A. Risk of life-threatening 
cardiac events among patients with long QT 
syndrome and multiple mutations. Heart 
Rhythm. 2013 Mar;10(3):378-82.  

6. Hoefen R, Reumann M,… and Lopes CM. In 
silico cardiac risk assessment in patients with 
long QT syndrome: type 1: clinical 
predictability of cardiac models. J Am Coll 
Cardiol. 2012 Nov 20;60(21):2182-91.  

7. Couderc JP, Xia … and  Lopes CM. Genotype- 
and Sex-Specific QT-RR Relationship in the 
Type-1 Long-QT  Syndrome. J Am Heart Assoc. 
2012 Apr;1(2):e000570.  

8. Barsheshet A, Goldenberg I… and  Lopes CM. 
Mutations in cytoplasmic loops of the KCNQ1 
channel and the risk of life-threatening 
events: implications for mutation-specific 
response to β-blocker therapy in type 1 long-
QT syndrome. Circulation. 2012 Apr 
24;125(16):1988-96. 

9. Costa J, Lopes CM… and Goldenberg I. 
Combined assessment of sex- and mutation-
specific information for risk stratification in 
type 1 long  QT syndrome. Heart Rhythm. 2012 
Jun;9(6):892-8. 
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Charles J. Lowenstein, M.D. 

Synopsis 
Venous thromboembolism (VTE) is a 

major cause of morbidity and mortality, with an 
annual incidence of over 900,000 in the USA.  
However, the major risk factors for VTE are not 
well known. 

We are using genetic studies of humans to 
identify new proteins that accelerate thrombosis.  
We collaborate with the CHARGE team of genetic 
epidemiologists to use genome wide association 
studies or GWAS to identify novel regulators of 
thrombosis and hemostasis.  Our general 
approach is to use genetic studies of humans to 
identify gene products that are potential 
regulators of exocytosis, and then to use cells and 
mice to characterize the role of these candidates 
in exocytosis. 

For example, a recent genome wide 
association of patients with altered VWF levels 
identified 6 novel genetic loci.  We are now 
studying the candidate genes within these loci, 
and determining how mutations affect their 
expression and function. 

Another  goal of my lab is to understand 
pathways of exocytosis in the human vasculature, 
and how they relate to human cardiovascular 
disease.  We also use genetic studies of humans to 
identify candidate genes, and then test these 
genes in our lab. 

We identified several key components of 
the exocytic machinery in endothelial cells, 
including VAMP8, SNAP23, and STX4.  We then 
characterized the molecular motor, NSF, that 
controls endothelial secretion. Next, we found 
that nitric oxide regulates endothelial exocytosis. 

These approaches will increase our 
understanding of endothelial and platelet 
pathways that increase the risk of diseases such as 
venous thromboembolism, and they will identify 
new therapeutic targets for the prevention and 
treatment of thromboembolic diseases. 

Lab Members 
• John Allen Bennett, Postdoctoral Fellow 
• Michael Mastrangelo – Technical 

Associate 

 

Publications 
1. Bennett JA, Ture SK, Schmidt RA, Mastrangelo 

MA, Cameron SJ, Terry LE, Yule DI, Morrell CN, 
Lowenstein CJ. Acetylcholine Inhibits Platelet 
Activation. J Pharmacol Exp Ther. 2019 
May;369(2):182-18 

2. 3: Sabater-Lleal M… Mastrangelo MA… 
Lowenstein CJ, Smith NL. Genome-Wide 
Association Transethnic Meta-Analyses 
Identifies Novel Associations Regulating 
Coagulation Factor VIII and von Willebrand 
Factor Plasma Levels. Circulation. 2019 Jan 
29;139(5):620-635. 

3. Lowenstein CJ. Metabolism reprogrammed by 
the nitric oxide signalling molecule. Nature. 
2019 Jan;565(7737):33-34. 

4. Lowenstein CJ, Bennett JA. New vascular 
insights into premature aging. J Clin  Invest. 
2019 Feb 1;129(2):492-493.  

5. Zhu QM, Ko KA, Ture S, Mastrangelo MA… 
Morrell CN, Miano JM, Lowenstein CJ.  Novel 
Thrombotic Function of a Human SNP in 
STXBP5 Revealed by CRISPR/Cas9 Gene 
Editing in Mice. Arterioscler Thromb Vasc Biol. 
2017 Feb;37(2):264-270. 

6. Miano JM, Zhu QM, Lowenstein CJ, A CRISPR 
Path to Engineering New Genetic Mouse 
Models for Cardiovascular Research., 
Arterioscler Thromb Vasc Biol. 2016 
Jun;36(6):1058-75. 

7. Zhu Q, Yamakuchi M, and Lowenstein CJ. 
SNAP23 Regulates Endothelial Exocytosis of 
von Willebrand Factor. PLoS One. 2015 Aug 
12;10(8):e0118737.  

8. Zhu Q, Yamakuchi M, Ture S... and Lowenstein 
CJ.  Syntaxin binding protein STXBP5 inhibits 
endothelial exocytosis and promotes platelet 
secretion.   The Journal of Clinical Investigation. 
2014;124(10):4503–4516. 

9. Huang J… Lowenstein CJ… et al. Genome-
wide association study for circulating tissue 
plasminogen activator levels and functional 
follow-up implicates endothelial STXBP5 and 
STX2. Arterioscler Thromb Vasc Viol. 
2014;34(5):1093-1101. 

 
 
 



CVRI Annual Report 2019 

Page 27 of 48 
 

 
  

 
 
Figure: Endothelial cells grown on a defined matrix have a nucleus (blue) and express 
granules containing VWF (red). 
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Joseph Miano, Ph.D. 

Synopsis 
The notion of “junk DNA” has been 

debunked with the realization that the human 
genome is punctuated with millions of regulatory 
codes and undergoes pervasive transcription, 
particularly with respect to the emerging class of 
long noncoding RNA (lncRNA) genes, which 
already outnumber all protein-coding genes. Most 
of the so called “dark matter” in our genome is, 
from a functional standpoint, poorly 
characterized. Moreover, most sequence 
variations associated with human diseases fall 
within genomic dark matter. Thus, there is urgent 
need to elucidate the function (or dysfunction) of 
the estimated 2.4 billion nucleotides of human 
genomic sequences once thought to be genomic 
refuse. 

The Miano Lab uses tools in 
bioinformatics and genomics to study functional 
regulatory elements and lncRNA genes that affect 
transcriptional and post-transcriptional regulation 
of gene expression, especially as they relate to 
vascular smooth muscle cell (VSMC) 
differentiation. For example, we have 
computationally defined over 3.6 million 
regulatory elements called CArG boxes that bind 
the SRF transcription factor. This so-called 
CArGome has allowed for the discovery of over 
140,000 CArG-SNPs, many of which appear to 
effect neighboring gene expression. We have 
started to validate these elements and sequence 
variants therein using next generation 
sequencing assays (RNA-seq and ChIP-seq) 
coupled to conventional luciferase, gel shift, and 
ChIP experiments. The goal of what we refer to as 
the CArG Variome Project is to pinpoint CArG-
SNPs within haplotype blocks linked to human 
diseases.  

The CArGome initiative has also led us to 
delve deep into the world of lncRNA genes. 
Accordingly, we have been mining the human 
genome for unannotated lncRNA genes, and we 
recently published the first novel, human vascular 
cell-restricted lncRNA called SENCR.  This lncRNA 
appears to fine tune the program of vascular 
smooth muscle cell gene expression including 
that of Myocardin (MYOCD) which we first 

showed functions as a molecular switch for the 
smooth muscle cell differentiation program. 
Recent RNA-seq experiments have uncovered 
numerous Myocardin-dependent lncRNA genes, 
some of which are highly enriched in vascular 
smooth muscle. We are in the process of working 
up new and recently annotated lncRNA genes 
using modern tools in molecular biology, 
biochemistry, genetics, and cell biology.  

Another focus of the lab is utilizing the 
revolutionary CRISPR/Cas9 system of genome 
editing to engineer mice carrying precision-
guided mutations in key CArG elements or 
deletion of conserved lncRNA genes.  

In summary, work in the Miano Lab spans 
the gamut from computer to cell to genetically-
altered mouse models in order to understand 
noncoding sequences (e.g., CArG boxes and 
lncRNA genes) and variant sequences therein that 
are associated with, but not limited to, 
cardiovascular disease. 

Lab Members 
• Christine Christie, Lab Technician 
• Qing (Rex) Lyu, Postdoctoral Associate 
• Orazio Slivano – Technical Associate 

Publications 
1. Chettimada S, Joshi SR, Dhagia V, Aiezza A 

2nd, Lincoln TM, Gupte R, Miano JM, Gupte 
SA., Vascular smooth muscle cell contractile 
protein expression is increased through PKG-
dependent and -independent pathways by 
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G6PD inhibition and deficiency, Am J Physiol 
Heart Circ Physiol. 2016 Aug 12. 

2. Zhao J, Zhang W, Lin M, Wu W, Jiang P, Tou E, 
Xue M, Richards A, Jourd'heuil D, Asif A, Zheng 
D, Singer HA, Miano JM, Long X., MYOSLID Is a 
Novel Serum Response Factor-Dependent 
Long Noncoding RNA That Amplifies the 
Vascular Smooth Muscle Differentiation 
Program. Arterioscler Thromb Vasc Biol. 2016 
Jul 21. 

3. Miano JM, Zhu QM, Lowenstein CJ, A CRISPR 
Path to Engineering New Genetic Mouse 
Models for Cardiovascular Research., 
Arterioscler Thromb Vasc Biol. 2016 
Jun;36(6):1058-75. 

4. Ballantyne MD, Pinel K, Dakin R, Vesey AT, 
Diver L, Mackenzie R, Garcia R, Welsh P, Sattar 
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Descamps B, Angelini GD, Brittan M, Hunter A, 
McBride M, McClure J, Miano JM, Emanueli C, 
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the Long Noncoding RNA SENCR in 
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Cells., Mol Ther. 2016 May;24(5):978-90. 
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disease. Arterioscler Thromb Vasc Biol. 2015 
Apr;35(4):817-28.  

7. Han Y, Slivano OJ, Christie CK, Cheng AW, 
Miano JM. CRISPR-Cas9 genome editing of a 
single regulatory element nearly abolishes 
target gene expression in mice--brief report. 
Arterioscler Thromb Vasc Biol. 2015 
Feb;35(2):312-5. 

8. Fisher EA, Miano JM. Don't judge books by 
their covers: vascular smooth muscle cells in 
arterial pathologies. Circulation. 
2014;129(15):1545-1547. 
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J. Fibronectin matrix polymerization regulates 
smooth muscle cell phenotype through a 
Rac1 dependent mechanism. PLoS One. 
2014;9(4):e94988. 
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Noncoding RNAs to Cardiovascular, Lung, and 
Blood Diseases. Arterioscler Thromb Vasc Biol. 
2017 Jan;37(1):21-25.           
  



CVRI Annual Report 2019 

Page 30 of 48 
 

Craig Morrell, D.V.M., Ph.D. 

Synopsis 
Research in our lab is focused on the 

complex interface between platelets, the 
vasculature, and immune cells. Platelets are not 
only the cellular mediators of thrombosis, but also 
have important roles in inflammatory and 
immune cell responses. Ongoing and past studies 
by our group have examined platelet, and platelet 
derived inflammatory mediator interactions with 
both vascular and immune cells, and the impact 
of these interactions on tissue injury responses in 
disease relevant contexts. These studies 
demonstrated that platelets are regulators of all 
aspects of inflammatory responses, including the 
induction of acute phase responses, innate 
immune cell activation and trafficking, T helper 
cell differentiation, and B cell development. Our 
lab regularly uses advanced mouse models to 
dissect molecular interactions and vascular 
inflammatory signaling pathways both in vitro 
and in vivo, establishing our lab as leaders in 
understanding how platelets regulate vascular 
and immune cell homeostatic and inflammatory 
responses. Our work continues to define many 
novel implications for platelet immune regulation 
in vascular and inflammatory disease processes.   

Project 1: Platelet Regulation of Monocyte 
Responses: 

Monocytes are circulating immune cells 
that differentiate into longer lived macrophages 
upon extravascular tissue trafficking. 
Environmental cues and immune stimuli have 
differential effects on monocyte functions that 
can be generally classified as inducing: i) pro-
inflammatory monocytes that are phagocytic and 
produce cytokines that stimulate other 
inflammatory immune cells;  ii) pro-reparative 
monocytes that produce cytokines that promote 
would healing and fibrosis. We have discovered 
that platelets regulate the differentiation of 
monocytes to either pro-inflammatory or pro-
reparative phenotypes, in part through platelet 
derived beta-2 microglobulin (b2M).  b2M is a 
molecular chaperone for the major 
histocompatibility class I (MHC I) complex, but 
b2M may also have less well understood immune 

functions, as elevated plasma b2M is a risk factor 
for adverse cardiovascular events.  We have now 
found that platelet derived b2M is a mediator of 
monocyte pro-inflammatory differentiation.  
Circulating monocytes from mice lacking b2M 
only in platelets (Plt-b2M-/-) had a more pro-
reparative monocyte phenotype, in part 
dependent on increased platelet derived TGFb 
signaling in the absence of b2M. Using a mouse 
myocardial infarction (MI) model, Plt-b2M-/- mice 
had limited post-MI pro-inflammatory monocyte 
responses, and instead demonstrated early pro-
reparative monocyte differentiation, pro-fibrotic 
myofibroblast responses, and a rapid decline in 
heart function compared to WT mice.  These data 
demonstrate a novel means by which platelets 
mediate monocyte phenotypes that may be 
important in tissue injury responses that has to 
potential to be therapeutically modulated. 
 

Project 2: The Platelet/Megakaryocyte 
Regulation of Acquired Immune Responses 

Megakaryocytes (Mks) are typically 
defined as bone marrow resident platelet 
progenitors.  However, Mks are also present in the 
lung and recent work by other groups has shown 
that lung Mks contribute to platelet production. 
We have now found that compared to bone 
marrow Mks, lung Mks are differentiated to an 
immune regulatory phenotype, including the 
specialization of lung Mks to present antigen to T 
cells.  Aided by unique expertise and research 
tools we have developed, we now seek to 
discover mechanisms that regulate Mk functions 
as professional antigen presenting cells (APCs) in 
the lung environment.  This involves the use of 
Mk-specific mutant mice to determine how lung 
Mks participate in antigen dependent and 
independent T cell responses to lung infection.  
Outcomes of this work will impact our 
understanding of many immune disease 
processes, including immune responses to lung 
pathogens such as Influenza virus, bacterial 
pneumonias and the pathogenesis of asthma and 
allergy.   



CVRI Annual Report 2019 

Page 31 of 48 
 

Project 3: ERK5 Regulation of Platelet Protein 
Expression and Activation in Ischemic Tissue 
Environments: 

We recently published studies 
demonstrating the role of ERK5 in platelet 
function following acute and chronic ischemic 
pathologies, including myocardial infarction and 
peripheral artery disease. We discovered that 
select platelet proteins have altered expression in 
both humans and mouse models of these vascular 
diseases and demonstrated that the regulation of 
platelet protein expression occurs at least in part 
at the level of the platelet itself.  We now seek to 
define the platelet ‘translatome’ in response to 
ischemic vascular disease and how ERK5 regulates 
the activation of the platelet translational 
machinery in a disease context.  

 
 

Lab Members 
• Zachary T. Hilt– Graduate Student 
• Daphne N. Pariser – Graduate Student 
• Denisse Vega Ocasio – Graduate Student 
• Sara Ture – Laboratory Technician 
• Sara Blick – Graduate Student  
• Preeti Maurya – Post-Doctoral Fellow 
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“Platelet-Derived b2M Regulates Monocyte 
Inflammatory Responses”. Journal of Clinical 
Investigation Insight. March 7, 2019;4(5). 

 
2. Cameron SJ, Mix DS, Ture SK, Schmidt R, 

Mohan A, Stoner MC, Shah P, Chen L, Zhang H, 
Field DJ, Modjeski KL, Morrell CN. “Hypoxia 
and Ischemia Promote a Maladaptive Platelet 
Phenotype”. Arteriosclerosis Thrombosis 
Vascular Biology. May 3, 2018.  
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“Platelet Factor 4 Increases Bone Marrow B cell 
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2017;65(5):1089:1094 
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Interacting Protein 1 Regulates CD4+ CTLA-4 
Expression and Transplant Rejection”. 
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2016;16(5):1383-93. 
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E, Modjeski KL, Seaberry M, Field, DJ, Le NT, 
Abe JI, Morrell CN.  “Platelet ERK5 is a Redox 
Switch and Triggers Maladaptive Platelet 
Responses and Myocardial Infarct Expansion”.  
Circulation. July 7, 2015;132(1):47-58  

6. Shi G, Field DJ, Ko K, Ture S, Srivastava K, Levy 
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CN.  “Platelet Factor 4 Limits Cardiac Allograft 
Rejection in Mice by Suppressing Th17 
Differentiation”. Journal of Clinical 
Investigation.  February 3, 2014; 124(2):543-
52.  

 

 

  

Bone Marrow and Lung Derived Mk Phagocytosis of GFP- E 
Coli.  Lung Mks are highly phagocytic cells.  
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Jinjiang Pang, B. Med., Ph.D. 

Synopsis 
Blood vessels are responsible for 

transportation of nutrients, oxygen and immune 
cells throughout the whole body. Changes of 
oxygen level, metabolites or immune cell function 
lead to vascular network modifications, including 
angiogenesis (the formation of new blood vessels 
from existing ones), vascular trimming (also called 
vessel pruning) or regression and vascular 
remodeling. These procedures are essential steps 
for establishing the functional and hierarchical 
mature vascular networks to meet the needs of 
various organs and also critical events for tissue 
development and repair, as well as being 
associated with many diseases (e.g. 
bronchopulmonary dysplasia, pulmonary artery 
hypertension, ischemic cardiomyopathy, 
retinopathy and tumor growth). The long-term 
goal of my lab is to identify the critical targets that 
regulate vascular structure and function under 
physiological and pathological conditions.  

 

Project 1: Define the role of Notch signaling in 
postnatal lung vasculature development and in 
lung vascular diseases.  

Project 2: Determine the mechanisms of vascular 
pruning and regression under physiological and 
pathological conditions. 

Project 3: Elucidate the communication between 
immune cells and endothelial cells in pulmonary 
artery hypertension.  

 

Lab Members 
• Jordan Rhen, Laboratory Technician 
• Shumin Wang, Postdoctoral Research 

Associate 

Publications 
1. Jiang D, Zhuang J, Peng W, Lv Y, Liu H, 

Zhao Q, Chi C, Li X, Zhu G, Xu X, Yan C, Xu 
Y, Ge J, Pang J*. Phospholipase C gamma-
1 mediates intima formation through Akt-
Notch1 signaling. J Am Heart Assoc. 2017 
Jul 11;6(7).  

2. Palmitoylated SCP1 is targeted to the 
plasma membrane and negatively 
regulates angiogenesis.Liao P, Wang W, Li 
Y, Wang R, Jin J, Pang W, Chen Y, Shen M, 
Wang X, Jiang D, Pang J, Liu M, Lin X, 
Feng XH, Wang P, Ge X. Elife. 2017 Mar 
31;6.  

1. Majumder S, Zhu G, Xu X, Senchanthisai S, 
Jiang D, Liu H, Xue C, Wang X, Coia H, Cui 
Z, Smolock EM, Libby RT, Berk BC, Pang J*. 
G-Protein-Coupled Receptor-2-Interacting 
Protein-1 Controls Stalk Cell Fate by 
Inhibiting Delta-like 4-Notch1 Signaling. 
Cell Reports. 2016 Dec 6;17(10):2532-2541  

2. Majumder S, Sowden M, Thomas T, 
Christie C, Mohan A, Yin G, Bradford C 
Berk, Pang J*. GIT1 Is Required For 
Endothelial Cell Directional Migration That 
Involves A Cortactin- Dependent Actin 
Remodeling Mediated By MEK1-ERK1/2 
And Rac1/Cdc42 Pathways. Arterioscler 
Thromb Vasc Biol. 2014 Feb;34(2):419-426.  

3. Pang J*, Xu X, Wang X, Wang J, Majamder 
S, Mohan A, Korshunov S, Berk BC. GIT 1 
mediates intima formation by regulating 
vascular smooth muscle proliferation and 
apoptosis. Arterioscler Thromb Vasc Biol. 
2013 May;33(5):999-1005.  
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Eric Small, Ph.D. 

Synopsis 
The  overall goal of the Small lab is to 

better understand the mechanisms that control 
cell identity and lineage commitment by studying 
the transcriptional regulation and function of 
cardiac tissue-restricted genes. Our motivation is 
to decipher how disruption of cardiac gene 
expression programs in heart disease contributes 
to cellular pathophysiology and the decline in 
cardiac function. There are two major themes of 
research within the lab that we study using mouse 
genetics, cell biology, advanced imaging, 
bioinformatic and biochemical approaches: 

 

Project 1:  Cardiac fibroblast plasticity and the 
development of cardiac fibrosis. 

The transition to heart failure following 
cardiac insult is the result of irreversible 
cardiomyocyte loss and the development of 
cardiac fibrosis, which impedes contractility and 
can initiate lethal arrhythmias. Cardiac fibrosis 
arises from the aberrant and persistent 
stimulation of fibroblasts, the main source of 
extracellular matrix in the heart, in a pathological 
attempt to repair damaged tissue. We utilize gene 
expression profiling in animal models of heart 
disease and human heart failure patient samples 
to identify novel regulators of cardiac fibroblast 
accumulation and myofibroblast activation in 
health and disease.  We also utilize high-
throughput screening and pre-clinical animal 
studies to develop novel pharmacological and 
gene-targeting strategies to block or reverse 
cardiac scarring and the progression of heart 
failure.   

 

Project 2: Epicardium-derived progenitor cell 
mobilization.      

Epicardium-derived progenitor cells 
(EPDCs) can differentiate into cardiac fibroblasts 
and coronary blood vessels, and secrete signals 
that stimulate cardiac growth during embryonic 
development. We are striving to understand how 
EPDCs differentiate into the appropriate cell type 
based upon their location within the heart. We 

have identified a mechanosensitive gene program 
that is essential for EPDC migration and 
subsequent differentiation into fibroblasts and 
perivascular cells. Ongoing studies are aimed at 
evaluating whether disruption of 
mechanosensitive transcriptional programs within 
the epicardium might contribute to 
cardiomyopathy. Our long-term goal is to harness 
the regenerative potential of the epicardium to 
improve cardiac repair. 
 

Lab Members 
• Adwiteeya (Aditi) Misra – MSTP Student 
• Alan Brooks, MD/PhD – ABIM Cardiology 

Research Fellow  
• Kimberly Burgos Villar – Graduate student 
• Ryan Burke, PhD, NRSA F32 Postdoctoral 

Fellow 
• Ron Dirkx – Technical Associate 
• Brian Kang – Technical Assistant 
• Janet Lighthouse, PhD – Staff Scientist  
• Adwiteeya Misra – MSTP Student 
• Pearl Quijada, PhD – NRSA F32 Postdoctoral 

Fellow 
 

 
 
Figure legend:   (A) Histological sections from the 
left ventricle of mice subjected to sham surgery or 
myocardial infarction were immunostained with 
antibodies to visualize GFP-positive fibroblasts 
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(green), cTNT-positive cardiomyocytes (purple) 
and DAPI-positive nuclei (blue).  Note expansion 
of fibroblasts in ischemic myocardium.    
(B) Cultured epicardial cells were immunostained 
with antibodies to visualize ZO1 positive cell 
adhesions (green), ACTA2-positive stress fibers 
(red) and DAPI-positive nuclei (blue). Note the 
tightly packed cobble-stoned morphology of 
epicardial cells in quiescent cultures and the loss 
of adhesions and accumulation of robust stress 
fibers in epicardial cells being mobilized to 
undergo epicardium-to-mesenchymal transition.  

 
Publications 
 
1. Trembley M.A., Quijada P., Agullo-Pascual 

E., Tylock M.S., Colpan M., Dirkx R.A., 
Myers J.R., Mickelsen D.M., Bentley K., 
Rothenberg E., Moravec C.S., Alexis J.D., 
Gregorio C.C., Dirksen R.T., Delmar M. and 
Small E.M.* (2018) Mechanosensitive Gene 
Regulation by Myocardin-Related 
Transcription Factors is Required for 
Cadrdiomyocyte Integrity in Load-Induced 
Ventricular Hypertrophy. Circulation (In 
press). 

2. Burke R.M., Lighthouse J.K., Quijada P., 
Dirkx, Jr. R.A., Rosenberg A., Moravec C.S., 
Alexis J.D., Small E.M.* (2018) Small 
Proline Rich Protein 2B Drives Stress 
Dependent P53 Degradation and Fibroblast 
Proliferation in Heart Failure. Proc Natl Acad 
Sci USA 115: E3436-3445. PMID: 
29581288. 

3. Guo B., Lyu Q., Slivano O.J., Dirkx R., 
Christie C.K., Czyzyk J., Hezel A.F., 
Gharavi A.G., Small E.M., Miano J.M. 
(2017) Serum Response Factor Is Essential 
for Maintenance of Podocyte Strucutre and 
Function. J Am Soc Nephrol. (Epub ahead 
of print). PMID: 29114040. 

4. Cao J., Wang J., Jackman C.P., Cox A.H., 
Trembley M.A., Balowski J.J., Cox B.D., De 
Simone A., Dickson A.L., Di Talia S., Small 
E.M., Kiehart D.P., Bursac N., Poss K.D. 
(2017) Tension Creates an Endoreplication 
Wavefront that Leads Regeneration of 
Epicardial Tissue. Dev. Cell. 42:600-615. 
PMID: 28950101. 

5. Small E.M.* and Burke R.M. (2017). b-

Adrenergic Blockade in Ischemia-
Reperfusion Injury: bARKing Up a New 
Tree. J Am Coll Cardiol. 70:972-974. PMID: 
28818207. 

6. Knight W., Oikawa M., Wu M., Zhou Q., 
Miller C.L., Cai Y., Mickelsen D.M., Moravec 
C.S., Small E.M., Abe J., and Yan C. (2016) 
PDE1C deficiency and inhibition potentiates 
cardiac protective adenosine-cAMP 
signaling. Proc Natl Acad Sci USA (Epub 
ahead of pring) PMID: 27791092. 

7. Trembley M.A., Velasquez L.S., and Small 
E.M.* (2016).  Epicardial outgrowth culture 
assay and ex vivo assessment of epicardial-
derived cell migration. J Vis Exp. (109) 
PMID: 27023710 

8. Luna-Zurita L., Stirnimann C.U., Glatt S., 
Kaynak B.L., Thomas S., Baudin F., Samee 
M.A.H, He D., Small E.M., Mileikovsky M., 
Nagy A., Holloway A.K., Pollard K.S., Muller 
C.W., and Bruneau B.G. (2016) Complex 
interdependence regulates heterotypic 
transcription factor genomic distribution and 
coordinates cardiogenesis. Cell 164:999-
1014. PMID: 26875865 

9. Lighthouse J.K. and Small E.M.* (2016). 
Transcriptional control of cardiac fibroblast 
plasticity. J Mol Cell Cardiol. 91:52-60. 
PMID: 26721596 

10. Trembley M.A., Velasquez L.S., de Mesy 
Bentley K.L., and Small E.M.* (2015). 
Myocardin-related transcription factors 
control the motility of epicardium-derived 
cells and the maturation of coronary 
vessels. Development 142:21-30. 
PMID:25516967.  Feature article. 

11. Velasquez L.S, Sutherland L.B., Liu Z., 
Grinnell F., Kamm K.E., Schneider J.W., 
Olson E.N. and Small E.M.* (2013). A small 
molecular activator of MRTF-A dependent 
gene expression promotes myofibroblast 
differentiation and wound healing. Proc Natl 
Acad Sci USA. 110, 16850-16855. PMID: 
24082095. 

12. Rodés-Cabau J., Dauerman H.L., Cohen 
M.G., Mehran R., Small E.M., Smyth S.S., 
Costa M.A., Mega J.L., O'Donoghue M.L., 
Becker R.C. (2013).  Antithrombotic 
Treatment in Transcatheter Aortic Valve 
Implantation: Insights for Bleeding Events. J 
Am Coll Cardiol:2349-2359. 
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Chen Yan, Ph.D. 

Synopsis 
The second messengers cAMP and cGMP 

contribute to both normal physiological functions 
and cardiovascular diseases. Cyclic nucleotide 
phosphodiesterases (PDEs) that catalyze the 
degradation of cAMP and cGMP are essential for 
maintaining homeostasis, compartmentalization, 
and specificity of cyclic nucleotides. Increasing 
evidence has indicated that alterations in the 
expression and activation of different PDEs cause 
a number of diseases, many of which have been 
found to be improved by pharmacologically 
targeting these PDEs. PDEs are a highly promising 
class of therapeutic targets for drug development. 
Thus, defining the specific PDE isoforms 
responsible for the pathological pathways in 
cardiovascular diseases is essential for developing 
novel therapeutic strategies.  
 

We have focused on illustrating how 
different PDE isoforms differentially regulate 
vascular and cardiac myocyte function under 
physiological and pathological conditions using a 
variety of pharmacological and genetic 
approaches and in vitro and in vivo models, 
particularly from the perspective of revealing new 
molecular targets for pharmacologic modulation 
of cyclic nucleotide signaling in the treatment of 
cardiovascular diseases. Recently, we also become 
interested in understanding the integrative 
regulation of cyclic nucleotide generation and 
degradation, e.g. through identifying specific 
cAMP signaling modules with unique G-protein 
coupled receptors (GPCRs), adenylyl cyclases, 
PDEs, and effector molecules. Various unbiased 
proteomic approaches have been exploited. Two 
primary research areas in our laboratory include: 

 

Project 1:  Vascular smooth muscle cell 
phenotypic modulation and vascular disorders, 
such as hypertension, intima/media thickening, 
atherosclerosis and aortic aneurysms. 

We have recently discovered that the 
PDE1C isozyme is selectively induced in 
neointimal proliferating smooth muscle cells 

(SMCs) in disease vessels but not in medial 
contractile SMCs of normal vessels. Induction of 
PDE1C is essential for SMC proliferation and 
migration and neointimal hyperplasia by 
promoting growth factor receptor stability (Figure 
1). 

 
 

Project 2:  Pathological cardiac remodeling and 
heart failure. 

We recently found that PDE1C in 
cardiomyocytes negatively modulates adenosine 
A2 receptors (A2R)-cAMP signaling that is critical 
for cardiomyocyte  survival. We have 
characterized a novel multiprotein complex 
comprised of A2R, PDE1C, and TRPC3, in which 
PDE1C is activated by TRPC3-derived Ca2+, thereby 
antagonizing A2R-cAMP signaling and 
promoting cardiomyocyte death/apoptosis 
(Figure 2). Targeting these molecules individually 
or in combination may represent a compelling 
therapeutic strategy for potentiating 
cardiomyocyte survival. 
 

Lab Members: 
• Si Chen, Graduate Student 
• Lingfeng Luo - Graduate Student 
• Chongyang Zhang - Graduate Student 
• Yishuai Zhang – Postdoctoral Fellow 
• Jiawei Chen - Visiting Scientist  
• Qian Zhou - Staff Scientist Qian Zhou – 

Staff Scientist 
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Publications 
 
1. Lee B-C, Susuki-Miyata S, Yan C, and Li J-D 

(2018). Dexamethasone Inhibits Synergistic 
Induction of PDE4B Expression by Roflumilast 
and Bacterium NTHi. Int J Mol Sci, Nov 8; 
19(11). Pii:E3511.doi: 10.3390/ijms19113511.  

 
2. Zhang Y, Knight W, Chen S, Mohan A, Yan C 

(2018). Multiprotein Complex with TRPC 
(Transient Receptor Potential-Canonical) 
Channel, PDE1C (Phosphodiesterase 1C), and 
A2R Adenosine A2 Receptor) Plays a Critical 
Role in Regulating Cardiomyocyte cAMP and 
Survival. Circulation, 138(18): 1988-2002. 
Editorial Commentary: Jerome Leroy et. al. 
(2018) Circulation, 138: 2003-2006. 

 
3. Chen W, Anokhina V, Miller B, Dieudonne G, 

Abramowitz MK, Kashap R, Yan C, Wu TT, 
Bentley KL, Bushinsky DA (2018). Patients with 
advanced chronic kidney disease and vascular 
calcification have a large hydrodynamic radius 
of secondary calciprotein particles. 
Nephrology Dialysis Transplantation. PMID: 
29788425, doi: 10.1093/ndt/gfy117.  

4. Chen S, Knight WE and Yan C (2018). Roles of 
PDE1 in Pathological Cardiac Remodeling and 

Dysfunction. J. Cardiovascular Development 
and Disease, 5, 22, doi: 10.3390/jcdd5020022. 

 

5. Zhang Y, Li J-D, and Yan C (2018). An update 
on vinpocetine: New discoveries and clinical 
implications. European Journal of 
Pharmacology. 819:30-34. PMCID: 
PMC5766389. 
 

6. Wu M, Zhang Y, Xu X, Zhou Q, Li J-D, Yan C 
(2017). Vinpocetine Attenuates Pathological 
Cardiac Remodeling by inhibiting Cardiac 
Hypertrophy and Fibrosis. Cardiovascular 
Drugs & Therapy. 31: 157-166.  

7. Korshunov VA*, Wang H, Ahmed R, Mickelsen 
DM, Zhou Q, Yan C*, and Doyley MM* (2017). 
Model-based vascular elastograph improves 
the detection of flow-induced carotid artery 
remodeling in mice. Scientific Report, Sep 
21;7(1):12081. doi: 10.1038/s41598-017-
12321-7. PMCID: PMC5608712. (* Co-
corresponding authors). 

8. Zhang F, Yan C, Wei C, Yao Y, Ma X, Gong Z, 
Liu S, Zang D, Chen J, Shi FD, and Hao J (2017). 
Vinpocetine inhibits NF-kB-dependent 
inflammation in acute ischemic stroke 
patients. Transl Stroke Res. Jul 9. Doi: 
10.1007/s12975-017-0549-z. 

9. Jiang D, Zhuang J, Peng W, Lu Y, Liu H, Zhao 
Q, Chi C, Li X, Zhu G, Xu X, Yan C, Xu Y, Ge J, 
Pang J (2017). Phospholipase Cg1 mediates 
intima formation through Akt-Notch1 
signaling independent of the phospholipase 
activity. J Am Heart Assoc. July 11;6(7).pii: 
e005537. PMCID: PMC5663637. 

10. Wu MP, Zhang YS, Zhou QM, Xiong J, Dong 
YR, Yan C. Higenamine protects ischemia/ 
reperfusion induced cardiac injury and 
myocyte apoptosis through activation of β2-
AR/PI3K/AKT signaling pathway. Pharmacol 
Res. 2016 Feb;104:115-23. 

11. Knight W, Chen S, Zhang Y, Oikawa M, Wu M-
P. Zhou Q, Miller CL, Cai Y, Mickelsen DM, 
Moravec CS, Small EM, Abe J-I, and Yan C 
(2016). PDE1C deficiency antagonizes 
pathological cardiac remodeling and 
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dysfunction. Proc. Nat. Acad. Sci., USA, pii: 
201607728. PMCID: PMC5111646. 

12. Yan C (2015). Cyclic nucleotide 
phosphodiesterase 1 and vascular aging. 
Clinical Science, 129: 1077-81. 

13. Huang C-K, Luo J, Lai K-P, Wang R, Pang H, 
Chang E, Yan C, Sparks J, Lee A-O, Cho J, and 
Chang C (2015). Androgen receptor promotes 
abdominal aortic aneurysm development via 
modulating inflammatory interleukin-1 and 
transforming growth factor-beta1 expression. 
Hypertension, 66: 881-891. PMCID: 
PMC4658219. 

14. Lee J-Y, Komatsu K, Lee B-C, Miyata M, Bohn 
AO, Xu H, Yan C*, and Li J-D* (2015). 
Vinpocetine inhibits Streptococcus 
pneumonia-induced up-regulation of mucin 
MUC5AC expression via induction of MKP-1 
phosphatase. The Journal of Immunology, 194: 
5990-8. PMCID: PMC4456630. (* Co-
corresponding authors). 

15. Shi X, O’Neill MM, MacDonnell S, Brookes Paul, 
Yan C, and Berk BC. The RSK Inhibitor 
BIX02565 Limits Cardiac Ischemia/Reperfusion 
Injury (2015). Journal of Cardiovascular 
Pharmacology and Therapeutics, pii: 
1074248415591700. 

16. Susuki-Miyata S, Miyata M, Lee B-C, Xu H, Kai 
H, Yan C*, and Li J-D* (2015). Cross talk 
between PKA-Ca and p65 mediates synergistic 
induction of PDE4B by roflumilast and NTHi. 
Proc. Nat. Acad.   Sci., USA, 112: E1800-9. 
PMCID: PMC4394257. (* Co-corresponding 
authors). 

17. Cai Y, Nagel DJ, Zhou Q, Cygnar KD, Zhao H, Li 
F, Pi X, Knight PA, Yan C. Role of cAMP-
phosphodiesterase 1C signaling in regulating 
growth factor receptor stability, vascular 
smooth muscle cell growth, migration, and 
neointimal hyperplasia. Circ Res. 2015 Mar 
27;116(7):1120-32. Editorial Commentary: 
Satoh K, Kikuchi N, Kurosawa R, and 
Shimokawa H (2015).  Circ Res., 116: 1098-
1100. 

18. Yin G, Sheu TJ, Menon P, Pang J, Ho HC, Shi S, 
Xie C, Smolock E, Yan C, Zuscik MJ, Berk BC. 

Impaired angiogenesis during fracture healing 
in GPCR kinase 2 interacting protein-1 (GIT1) 
knock out mice. PLoS One. 2014;9(2):e89127. 
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Thioredoxin-interacting protein is a 
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Phosphodiesterase 3A1 protects the heart 
against angiotensin II-induced cardiac 
remodeling through regulating transforming 
growth factor-beta expression. International 
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Peng Yao, Ph.D. 

Synopsis 
Cardiovascular disease (CVD) is the 

leading cause of morbidity and mortality 
worldwide. Better understanding of the 
pathological mechanisms underlying CVD will 
improve preventive and therapeutic 
interventions. Regulatory non-coding RNAs and 
RNA-binding proteins (RBPs) are important 
research areas in gene regulation and RNA 
biology. Our lab is interested in the understanding 
of pathophysiological function and molecular 
mechanism of translational control mediated by 
novel non-coding RNAs or RBPs in cardiac system 
and CVD. We recently discovered a novel type of 
stress-responsive, protein-directed human RNA 
switch that regulates expression of vascular 
endothelial growth factor-A (VEGFA) in human 
monocytic cells and may play a role in ischemic 
cardiovascular disorders and cancers. Intriguingly, 
some of these RNA switches involve the interplay 
between microRNAs (e.g., miR-297, miR-574-3p) 
and RNA-binding protein hnRNP L. We identified 
glutamyl-prolyl-tRNA synthetase as a critical 
translational control factor that promotes proline 
genetic codon rich pro-fibrotic protein synthesis 
in myofibroblast activation and during cardiac 
fibrosis.Project 1:   Pathophysiological function 
and regulatory mechanism of miRNA (or mRNA 
3'UTR) and RNA-binding proteins in cardiac 
disorders. 

 
Our current research interest includes:  

1) Pathophysiological function and regulatory 
mechanism of mitochondrial translational 
control factors in cardiac disorders. 
 
2) RBP-mediated translational control 
mechanisms in myofibroblast activation and 
during cardiac fibrosis.  
 
3) The role of non-coding RNAs and RBPs in 
translational control in cardiomyocytes. 

 

Major Methodology and techniques in Yao lab: 

We employ various approaches of biochemistry, 
molecular and cellular biology, genetic and 
surgical mouse models, pharmacological 
approaches, and high throughput multi-omics 
technologies to identify novel RNA- or RBP-based 
molecular mechanisms that control gene 
expression and conduct pathophysiological 
function in the cardiac system. In the long term, we 
aim to identify translation factors as new drug 
targets and develop novel therapeutic approaches 
by inhibiting translation factors for the prevention 
and treatment of human cardiac disease. 

 

Lab Members: 

• Jiangbin Wu, Postdoctoral Associate 
• Venkata C. Kadiam, Postdoctoral 

Associate 
• Feng Jiang, Graduate Student 
• Omar Hedaya, Graduate Student 
• Jordan Rhen, Mouse Colony Manager 

 
Publications 
1. Subbaiah, K.C.V., Wu, J., Potdar, A., Yao, P.* 

(2019) HnRNP L-mediated RNA switches 
function as a hypoxia-induced translational 
regulon. Biochemical and Biophysical Research 
Communications 516(3): 753-759 

2. Yao P*, Wu JB, Lindner D, Fox PL. Interplay 
between miR-574-3p and hnRNP L regulates 
VEGFA mRNA translation and tumorigenesis. 
Nucleic Acids Research 2017 45(13): 7950-64 

3. Yao P, Eswarappa SM, Fox PL. Translational 
control mechanisms in angiogenesis and 
vascular biology. Current Atherosclerosis 
Reports 2015 17(5): 30 

4. Yao P, Potdar AA, Ray PS, et al. The HILDA 
complex coordinates a conditional switch in 
the 3´-untranslated region of the VEGFA 
mRNA. Plos Biology 2013 11(8): e1001635 

5. Yao P, Fox PL. Aminoacyl-tRNA synthetases in 
medicine and disease. EMBO Molecular 
Medicine 2013 5(3): 332-43 
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polyadenylation generates a truncated tRNA 
synthetase that counters translation 
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D. Training 

Research Fellows at the CVRI 

The CVRI faculty offer mentored research training to medical students, graduate students, and post-doctoral 
fellows.  The CVRI is an outstanding environment for cardiovascular trainees. 

• Dr. Kelly Anderson is a Postdoctoral Associate in the laboratory of Dr. Anderson. Dr. Anderson joined 
the laboratory of Dr. Douglas Anderson as a Postdoctoral Associate in November, 2016. She earned her 
B.S in Neuroscience at the University of Texas at Dallas and her Ph.D. in Genetics at the University of 
Texas Southwestern Medical School.  At UT Southwestern, Kelly worked in the lab of Dr. Eric Olson to 
understand how long noncoding RNAs contribute to embryonic heart development. 

• Dr. John Allen Bennett is a Postdoctoral Associate in the laboratory of Dr. Charles Lowenstein.  Dr. 
Bennett received his Ph.D. in Pharmacology from the University of Rochester School of Medicine in 2015.  
He is studying the genetics of thrombosis. 

• Dr. Ryan Burke is a Postdoctoral Fellow in the laboratory of Dr. Small. Dr. Burke joined the laboratory of 
Eric Small in August of 2015 as a Postdoctoral Research Associate.  A native of northern California, he 
completed a B.S. in Biomedical Engineering in 2003, having studied at the University of California at Los 
Angeles and the University of Rochester.  He was employed in the metabolic disease division at Merck for 
a year, then returned to complete a Ph.D. degree in Biomedical Engineering in the laboratory of Edward 
B. Brown III, focusing on nonlinear optical imaging of tumor stroma and its contributions to metastasis.  
After graduating in 2012, he completed a postdoctoral position in the laboratory of Bradford C. Berk at 
the University of Rochester, where he studied the contribution of inflammatory signaling to the 
inhibition of autophagy in response to altered blood flow patterns in atherosclerosis. 

• Dr. Venkata Subbaiah Kadiam Chinna is a Postdoctoral Associate in the laboratory of Dr. Yao. Dr. 
Chinna received his Ph.D. in Viral pathogenesis and Therapeutics from the Dravidian University, India. He 
worked at the University of Kansas as a Postdoc and his research was on animal models and drug 
development of Neuro Degenerative diseases. His current research focuses on the role of noncoding 
RNAs in heart pathophysiology. 

• Dr. Sayantani Chowdhury is a Postdoctoral Associate in the laboratory of Dr. Bradford C. Berk. Dr. 
Chowdhury joined the laboratory of Dr. Berk on October 1, 2018. She pursued her PhD in the Division of 
Molecular Medicine at Bose Institute, University of Calcutta, India. 

• Dr. Chia (George) Hsu is a Postdoctoral Associate in the laboratory of Dr. Bradford C. Berk. Dr. Hsu 
joined Dr. Berk’s lab on September 1, 2017. He received his Ph.D. degree in Applied Physiology from 
Georgia Institute of Technology. Previously, he worked as a postdoctoral associate in the Center for 
Musculoskeletal Research at University of Rochester, School of Medicine. 

• Dr. Qing (Rex) Lyu is a Postdoctoral Associate in the laboratory of Dr. Joseph Miano.  Dr. Lyu received his 
Ph.D. from the School of Life Sciences, Tsinghua University, Beijing and is now studying the long non-
coding RNA discovery and use of CRISPR-Cas9 for genome editing of cells and mice. 

• Dr. Pearl Quijada is a Postdoctoral Fellow in the laboratory of Dr. Eric Small.  Dr. Quijada received her 
Ph.D. in biology from the University of California, San Diego.  She is studying the role of epicardium-
derived progenitor cells in patterning the coronary vasculature during embryonic development.  She is 
also evaluating novel signals originating from the epicardium that might stimulate regeneration of lost 
or damaged cardiac tissue and restore normal function after a myocardial infarction. 
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• Dr. Shu-ya Zhang is a Postdoctoral Associate in the laboratory of Dr. Jin. Shuya zhang joined the 
laboratory of Jin as a Postdoctoral Associate in October,2016. She graduated from 
The Fourth Military Medical University in China 3 years ago. Her Ph.D.  Major is Biochemistry and 
Molecular Biology  and  research focus on  angiogenesis. She has worked previously at Ningxia medical 
university as an associate professor in Biochemistry and Molecular Department. Now Her research work 
is also focus on angiogenesis and heart valve development. 

• Dr. Yishuai Zhang is a Postdoctoral Associate in the laboratory of Dr. Chen Yan.  Dr. Zhang received his 
Ph.D. in cardiovascular pharmacology at the School of Pharmaceutical Science of Center South 
University, Changsha, Hunan, P.R.  China.  Dr. Zhang is exploring the underlying role and underlying 
mechanism of cyclic nucleotide phosphodiesterase in pathologic cardiac remodeling and dysfunction. 

• Dr. Jiangbin Wu is a Postdoctoral Associate in the laboratory of Dr. Yao. Dr. Wu earned his BS in Biology 
Engineering from Xi’an Jiaotong University in 2009. He did graduate research at Tsinghua, and received 
his PhD in Cell and Molecular Biology and studied the function of hypoxia induced miRNAs in human 
cancer progression. He started his Postdoctoral at the City of Hope National Medical Center, studying 
molecular mechanism of DNA damage response in human. 
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University of Rochester Graduate Students at the CVRI 

• Qian Chen is a graduate student in the lab of Dr. Bradford Berk. He received his B.S. from Nanjing Normal 
University in 2012. He is studying the role of Pnpt1 in pathological vascular intima growth. 

• Si Chen is a graduate student in the lab of Dr. Chen Yan. She received her B.S. from China 
Pharmaceutical University in 2012. She received a M.S. from SUNY Buffalo in 2014. She is studying the 
role of phosphodiesterase 10A on pathological cardiac hypertrophy and dysfunction. 

• Omar Hedaya is a graduate student in the lab of Dr. Peng Yao. He received his B.S. from Kuwait 
University in 2015. He is studying the role of 5' upstream ORF in translational control 
of cardiac transcription factor expression. 

• Zachary Hilt is a graduate student in the lab of Dr. Eric Small. He received his B.S. from St. John Fisher 
College in 2014. He is studying Platelet-derived Beta-2 Microglobulin is a Novel Regulator of Monocyte 
Homeostasis. 

• Lingfeng Luo is a graduate student in the lab of Dr. Chen Yan. He received his B.S. from Zhejiang 
University in 2012. He is studying Regulation and Function of Cyclic Nucleotide Phosphodiesterases in 
pathological Vascular Remodeling. 

• Adwiteeya Misra is is an M.D./Ph.D. student in Dr. Eric Small’s lab. She received a B.A. in Biomedical 
Engineering and Physics from Dartmouth College in 2014 and a M.S. in Biomedical Engineering from 
Dartmouth College in 2015. She is studying the mechanisms of fibroblast resolution and scar-free healing 
during cardiac regeneration. 

• Daphne Pariser is a graduate student in the lab of Dr. Craig Morrell. She received her B.S. from Flagler 
College in 2013. She is studying PF4 regulates T cell homeostasis. 

• Michael Trembley is a predoctoral student in the laboratory of Dr. Eric Small. Mike received his B.S. in 
biochemistry from St. Lawrence University, Canton, NY.  He is studying the role of epicardial cells in the 
regeneration of cardiac tissue. 

• Denisse Vega Ocasio Denisse is a graduate student in the labs of Dr. Craig Morrell and Tim Dye (OB-
Gyn).  She received her BS in Puerto Rico and then worked in Public Health research before coming to 
graduate school at URMC.  Denisse is studying the role of stress on immune responses to dengue virus 
using a study cohort in Ecuador. 

• Kimberly Burgos Villar is a Ph.D. student in Dr. Eric Small’s lab. She received a B.S. in Biochemistry from 
Daemen College in 2017.  She is studying how fibroblasts regulate the inflammatory response following 
myocardial infarction. 

• Chao Xue is a predoctoral student in the laboratory of Dr. Brad Berk.  He is studying the role of 
Cyclophilin A (CypA) and acetylated CypA in endothelial to mesenchymal transition in promoting 
pulmonary hypertension. 

• Chongyang Zhang is a graduate student in Dr. Chen Yan’s lab. He received his B.S. in 2015 from the 
State University of New York (SUNY) in 2015. He is studying the Role of PDE1C in Synthetic Smooth 
Muscle Cell Lysosomal Dysfunction mediated Vessel Remodeling in Atherosclerosis. 

• Feng Zhang is a graduate student in the lab of Dr. Peng Yao. He received his B.S. from Wuhan University 
in 2016. He is studying the role of a translational control factor PRRC2B on cardiac development and 
congenital heart defects. 
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F. Philanthropy 

Richard T. Aab is an international entrepreneur and the chief executive officer of Idea Boxx, a company 
dedicated to conceptualizing, designing, and manufacturing products that improve productivity for 
businesses across industries. Over the last 40 years, his visionary leadership has fueled the success of his 15 
companies, spanning a broad spectrum of industries including telecommunication services, software 
development, wealth advisory and management, energy consulting and resale, payroll, health care, and 
innovative design and development.  
 
Aab earned his bachelor’s degree in economics from 
Clarkson College in 1971 and began a career in finance. In 
1982, Aab founded and was chairman and CEO of ACC 
Corp., a highly successful publicly owned 
telecommunications services company headquartered in 
Rochester, NY. ACC Corp. was acquired for over $1.1 billion 
in 1998 and is now part of AT&T. Later in 1996, Aab co-
founded and served as chairman of US LEC Corp., a leading 
publicly owned telecommunications carrier. US LEC Corp. 
provided integrated voice, data, and internet services to 
medium and large businesses throughout the United 
States. In 2001, Aab diversified his business portfolio with 
the creation of E-CHEX, Inc., a payroll solutions company 
that grew to service more than 10,000 businesses 
nationwide. E-CHEX, now Ovation Payroll Systems, was 
acquired by Heartland Payment Services, Inc. in 2012. In 
2007, when US LEC Corp. merged with PAETEC Corp., a 
privately owned leading telecommunications carrier, Aab 
served as the vice chairman and director. PAETEC was 
acquired by Windstream Corp. in 2011 for $2.1 billion. 
Today, Aab is the CEO of four start-up companies, three of 
which were developed from Idea Boxx including Hydra 
Rinse LLC, ProNatural Brands, and United Sources Sought, 
Inc. 
 
A longstanding supporter of the University, Aab is an active University trustee, a board member of the 
University of Rochester Medical Center (URMC), and served as the co-chair for URMC’s successful 
comprehensive capital campaign which raised nearly $700 million. He has volunteered his time serving on 
multiple committees and his generous contributions to the University reflect his dedication to medical 
research. In 2007, the Aab CVRI was named in his honor in recognition of his leadership support and 
outstanding commitment to the Institute’s mission.  In 2016, the University of Rochester School of Medicine 
and Dentistry awarded him the Dean’s Medal in recognition of his extraordinary service, philanthropy, and 
leadership to the School. 
 
Aab remains an active fundraiser and advocate for numerous charities and organizations throughout the 
community. He lives in Fairport, New York and has two children, Melissa and Richard. 
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Tansukh V. Ganatra and the Ganatra Family 
 
Tansukh V. Ganatra spent his almost 50 
year career in telecommunications after 
migrating to the United States in 1969. 
 
Born in Uganda, East Africa, Ganatra 
studied at the University of Nairobi, 
Kenya, East Africa and graduated in 
1966 with his bachelor’s degree in 
electrical engineering. Ganatra began a 
19-year career with Rochester 
Telephone Corporation, now known as 
Frontier Communications, culminating 
with the position of director of network 
engineering. From 1987 to 1996, 
Ganatra held various positions with 
ACC Corp., including serving as its president and chief operating officer. Ganatra co-founded US 
LEC Corp. in 1996 where he served as president and chief operating officer from 1996-1999 and as 
chief executive officer and vice chairman of the Board of Directors of from 1999 until his retirement 
in 2001. US LEC Corp. eventually merged with PAETEC Holding Corp. in 2007. After the merger, 
Ganatra served as a director and audit committee member of the PAETEC Holding Corp. until its 
acquisition by Windstream in 2011. 
 
The Ganatra family—Tansukh, his wife, Sarla, and their son, Rajesh—pledged a significant portion 
of their family estate to the Aab CVRI. The family also made a commitment to fund an endowed 
professorship in Pediatric Cardiac Surgery out of gratitude to the University of Rochester Medical 
Center doctors who have assisted numerous family members and friends. The Ganatras are 
dedicated to improving the lives and happiness of future generations through cardiology research 
at Golisano Children’s Hospital and the Aab CVRI. Through their steadfast support, the family is 
enabling breakthrough treatments and lasting hope for pediatric cardiac patients in the greater 
Rochester community and around the world.  
 
Presently, Ganatra holds advisory positions in various emerging companies and charity-based 
institutions. He resides in Charlotte, North Carolina with Sarla and Rajesh. The Ganatra family 
devotes time to spiritual, religious, educational, and health care based institutions in their 
commitments to give back. 
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G.  Scientific Advisory Board 

 
 
Edward A. Fisher, M.D., M.P.H., Ph.D. 
The Leon H. Charney Professor of Cardiovascular Medicine, Professor of Medicine 
(Cardiology), Pediatrics, and Cell Biology; Director, Marc and Ruti Bell Vascular 
Biology and Disease Program; Director, Center for the Prevention of Cardiovascular 
Disease; Director of Translational Research, Clinical and Translational Science 
Institute, NYU School of Medicine, Adjunct Faculty, Mount Sinai School of Medicine 
and Rockefeller University, New York, NY. 
 
 
 
 
José Jalife, M.D. 
Professor of Internal Medicine and The Cyrus and Jane Farrehi Professor of 
Cardiovascular Research, Professor of Molecular & Integrative Physiology, Co-
Director, Center for Arrhythmia Research,  
University of Michigan, Ann Arbor, MI. 
 
 
 
 
 
 
 
Aldons J. Lusis, Ph.D. 
Vice Chair, Department of Human Genetics, Professor, Department of Human 
Genetics, Professor, Department of Microbiology, Immunology, and Molecular 
Genetics, Professor, Department of Medicine and Department of Microbiology and 
Molecular Genetics,  
University of California, Los Angeles, CA. 
 
 
 
 
 
 
 
Jeffery D. Molkentin, Ph.D. 
Professor, Howard Hughes Medical Institute Investigator, Professor, UC 
Department of Pediatrics, Microbiology and Immunology Pulmonary,  
Cincinnati Children's Hospital Medical Center, Cincinnati, OH. 
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Eric N. Olson, Ph.D. 
Professor and Chair, Department of Molecular Biology, Robert A. Welch 
Distinguished Chair, Annie and Willie Nelson Professor, Pogue Distinguished Chair 
in Research on Cardiac Birth Defects,  
University of Texas Southwestern Medical Center, Dallas, TX. 
  
  
 
 
 
 
 
 
William C. Sessa, Ph.D. 
Alfred Gilman Professor of Pharmacology and Professor of Medicine (Cardiology); 
Vice Chairman, Pharmacology; Director, Vascular Biology & Therapeutics Program, 
Yale School of Medicine, New Haven, CT. 
 
 
 
 
 
 

 
 
Alain Tedgui, Ph.D. 
Director, PARCC (Paris-Cardiovascular Research Center),  
European Editor, Arteriosclerosis, Thrombosis and Vascular Biology, 
Directeur de Recherche (Research Professor),  
INSERM (Institut National de la Santé et de la Recherche) Paris, France. 
 
 
 
 
 
 
 
 
Andrew S. Weyrich, Ph.D. 
Professor, Internal Medicine, Department of Microbiology and Immunology 
Pulmonary Adjunct Professor, Pathology,  
Vice President for Research 
University of Utah School of Medicine, Salt Lake City, UT 
  




