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2005 Elected, Fellow of the American Heart Association*®

2005-2006 Harvard Medical School Faculty Mentoring Award*

2006 Ellery Sedgwick Chair and Distinguished Scientist, Case Western Reserve
University

2007 Study Section Standing Member, Vascular Cell & Molecular

Biology(VCMB), NHLBI

1. Research, Teaching, and Clinical Contributions

(A) Report of Research Activities:

(1) Narrative of Research:

My laboratory’s main interest is to understand transcriptional mechanisms governing cellular growth
and differentiation focusing on cell types relevant to cardiovascular biology. Specifically, we have
been focused on a family of factors termed Kruppel —like factors and their roles in endothelial, smooth
muscle, macrophage, and cardiac biology. Approaches to the study of these transcriptional regulators
range from in vitro to in vivo using gene-targeting approaches in mice. Key aspects of our research
efforts are as follows.

(a) Endothelial Biology - The vascular endothelium comprises a dynamic mutable interface that acts
as an integrator and transducer of diverse physiologic and pathologic stimuli. Key functions of the
endothelium include control of vascular tone and blood flow, modulation of coagulation and
thrombosis, and regulation of leukocyte adhesion and diapedesis. Dysfunction of the endothelium as
seen in various pro-inflammatory disease conditions such as atherosclerosis is characterized by altered
vasoreactivity, enhanced recruitment of mononuclear leukocytes, and alterations in
hemostatic/fibrinolytic balance resulting in a pro-thrombotic state. As such, identification of
mechanism(s) that can ameliorate endothelial dysfunction is of considerable interest.

We have identified the factor KLF2 as a molecular switch regulating key aspects of endothelial cell
biology. KLF2 expression in endothelial cells is induced by laminar flow and inhibited by pro-
inflammatory cytokines. Overexpression of KLF2 induces laminar flow induced targets such as
endothelial nitric oxide synthase and thrombomodulin — two key factors that confer anti-adhesive,
anti-thrombotic properties to the endothelium. In addition, KLF2 inhibits the cytokine-mediated
induction of proadhesive (e.g. VCAM-1), pro-thrombotic (tissue factor), and pro-vasoconstrictive
factors (endothelin-1). These effects are due principally to KLF2 ability to inhibit the key pro-
inflammatory factor NF-kB.
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(b) Cardiac and vascular smooth muscle cell biology — Vascular smooth muscle cells (SMC) are
a critical cellular constituent of the blood vessel wall. The primary functions of SMCs is to
regulate vessel tone by contraction and relaxation. The SMC is also capable of a multitude of
other functions that vary at different developmental stages, during vessel repair, and in vascular
disease states. In response to injury to the blood vessel wall, SMC undergo a dramatic change in
phenotype—from that of a quiescent/differentiated cell to one that dedifferentiates, proliferates,
migrates and elaborates extracellular matrix (ECM). These features contribute to the
development of occlusive vascular disease states such as atherosclerosis, restenosis, and
transplant arteriopathy.

We have identified KLF15 as a novel factor expressed in both the smooth muscle cells (SMC)
and cardiomyocytes (see below). KLF15 expression is induced with cellular quiescence and
reduced treatment with PDGF-[], Angll, and other pro-proliferative stimuli. In vivo, KLF15
levels are reduced following injury to the blood vessel wall. Overexpression of KLF15 inhibits
SMC proliferation in vitro. To gain insights into the role of KLF15 in vivo, we have generated
KLF15 null mice. KLF15-null mice are viable but, in response to injury, exhibit enhanced
neointima formation and cellular proliferation. Thus, KFL15 is an essential regulator of the
SMCs cells to injury.

KLF15 is also expressed in cardiomyocytes. Myocardial expression of KLF15 is reduced in
rodent models of hypertrophy as well as biopsy samples from patients with aortic stenosis.
Overexpression of KLF15 in neonatal rat ventricular cardiomyocytes inhibits cell size, protein
synthesis, and hypertrophic gene expression. KLF15-null mice are viable but, in response to
pressure overload, develop an eccentric form of pathologic hypertrophic remodeling
characterized by increased heart weight and hypertrophic gene expression, cavity dilatation with
increased myocyte size, and reduced left ventricular systolic function. Mechanistically, a
combination of promoter analyses, gel-shift/chromatin immunoprecipitation assays, and GST
pull-down/co-immunoprecipitation studies suggest that KLF15 can inhibit GATA4 function.
These studies identify KLF15 as part of a heretofore unrecognized pathway regulating the
cardiac response to hypertrophic stimuli.

(c) Immune cell biology — The infiltration and accumulation of monocytes/macrophages is a
characteristic feature seen in a number of chronic inflammatory disease states including
atherosclerosis. Indeed, previous experimental observations have identified macrophages in
every phase of the atherosclerotic lesion development — from the earliest lesion termed the fatty
streak to the mature and obstructive plaque. As such, identification of the molecular mechanisms
regulating pro-inflammatory macrophage activation is of considerable scientific and therapeutic
interest.

We have identified two members of the Kruppel-like family that have opposing effects on
macrophage activation. KLF4 is expressed in macrophages and levels are induced with pro-
inflammatory stimuli. Overexpression of KLF4 in monocytic cell lines induces expression of
pro-inflammatory factors such as iNOS, enhances monocytic adhesion to an endothelial
monolayer, and increases phagocytic capacity. Conversely, KLF2 expression is reduced
following activation of monocytes with cytokines. Overxpression of KLF2 inhibits the
expression of pro-inflammatory factors and reduces phagocytic function. Consistent with these
observation, KLF4 expression is enhanced in the monocytes of patients with atherosclerosis
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while KLF2 levels are reduced. Taken together, these data identify KLF2 and KLF4 as critical
regulators of monocytic activation.

(2) Funding:
(a) Past:
7/98-1/03

7/00-6/02

1/02-12/04

1/03-12/05

9/01-9/06

(b) Current:
1/04-12/2008

4/04-3/2009

8/04-7/2013

1/05-12/2008

4/05-7/2010

7/07-3/2011

7/07-6/2012

National Institutes of Health PI (KOS)
Role of SmLIM in vascular smooth muscle cells.

American Heart Association Local Grant-in-Aid PI
Smad3 in macrophage biology

American Heart National Grant-in-Aid PI
KLF15 as a regulator of smooth muscle cell growth and
Differentiation

American Diabetes Association Junior Faculty Award PI
KLF15 as a regulator of GLUT4

National Institute of Health RO1 HL69477 PI
Smad3 as an inhibitor of atherogenesis

National Institute of Health RO1 HL072952 PI Jain
KLF15, TGFbl and smooth muscle cell biology

National Institute of Health RO1 HL075427 PI Jain
KLF4, monocyte biology, and vascular injury

National Institute of Health 2RO1 HL076754 PI Jain
KLF2 as a regulator of endothelial cell biology (renewal received
7.3%)

Alliance for Cancer Gene Therapy PI Jain
KLF2 as a novel inhibitor of angiogenesis

National Institute of Health PO1 HL48743 PI Jain project 2
(overall PI-T. Michel) Role of KLF2 in diabetic vascular disease

National Institute of Health RO1 HL HL084154 PI Jain
KLF15 as a novel regulator of cardiomyocyte biology

National Institute of Health RO1 HL086548 PI Jain
KLF2, monocyte biology, and vascular inflammation
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(B) Report of Teaching:

(1) Clinical Setting:

(a) Brigham and Women’s Hospital/Harvard Medical School:

2000-2006 Clinical Cardiology Service and Cardiac Surgery Service Attending
Oversee and teach 1 medical student; 2-3 interns; 1 resident; 1 cardiology fellow
6-8 weeks/year

2000-2006 Attending Preceptor — Cardiology Fellow Clinic
Oversee 3-5 cardiology fellows

Once/month

2003-2006 Preceptor — Introduction to Clinical Medicine; two medical students per semester;
meet bi-weekly for 2 hour sessions.

(b) University Hospitals of Cleveland/Case Western Reserve University:

2006- Clinical Cardiology Service

(2) Research setting:

8/2001-2006 Brigham and Women’s Hospital, Boston; PI of cardiovascular biology laboratory
comprised of 6 post-doctoral fellows, 1 technician, 1 Harvard undergraduate Honors
Thesis Student Daily contact hours (>2400/year)

8/2006-  PI of cardiovascular research laboratory and Director of Case Cardiovascular Institute

(a) Past and Current Trainees:

1) Predoctoral

1995-96  Kenji Fujita, AB Harvard Medical School

2001- Sarah C. Hull Harvard University

(Honors Thesis)
2) Post-doctoral
1998-2000 Frank Werner, MD Physician, University of Munich, Gemany

2000-2002 Masafumi Watanabe MD  Physician and Research Associate, University
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of Tokyo, Japan

1999- Mark W. Feinberg, MD  Assistant Professor of Medicine, Brigham and
Women’s Hospital, Harvard Medical School,
Boston (K08 grant recipient 2001-2006; Jain-
mentor). Currently independent investigator with
ROL1.

2000- Susan J. Gray PhD Instructor in Medicine, Brigham and
Women’s Hospital, Harvard Medical School,
Boston; (K01 grant recipient 2003-2007; Jain-
mentor). Currently independent investigator
submitting a revised RO1.

2001-2006 Sucharita Banerjee PhD  Instructor, Beth Israel Deaconess Medical
Center, Harvard Medical School, Boston.

2001-2003 Ana Depinha PhD Post-doctoral Fellow, National Institute of Health,
Boston.

2001-2002 Richard Haspel MD PhD  Clinical Fellow, Department of Pathology,
Brigham and Women’s Hospital, Boston

2002- Zhiyong Lin PhD Assistant Professor, Case Western Reserve
University, Cleveland (AHA post-doc grant 2004-
2006; Jain-mentor). Currently supported by and
independent AHA SGD.

2002-2006 Sudeshna Fisch PhD Post-doctoral Fellow, Brigham and
Women’s Hospital, Boston (NRSA recipient 2004-
2007; Jain-mentor)

2002- G. B. Atkins MD PhD Assistant Professor, Case Western Reserve
University, Cleveland (K-grant recipient; Jain —
mentor 2007-2012)

2002-2004 Maria Lebedeva Graduate School, Yale University

2003-2006 Ajay Kumar PhD Assistant Professor, University of Pittsburgh
(NRSA recipient 2004-2007; Jain-mentor)

2003-2007 Baiqui Wang PhD Instructor, Case Western Reserve
University, Cleveland

2003- Hiranmoy Das PhD Assistant Professor, Case Western Reserve
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University, Cleveland (K01 2008-2013; Jain-
mentor)

2004- Anne Hamik MD PhD Assistant Professor, Case Western Reserve
University, Cleveland (KO8 grant recipient 2007-
2012; Jain-mentor)

2005- Saptarsi Haldar MD Assistant Professor, Case Western Reserve
University, Cleveland (KO8 grant recipient 2007-
2012; Jain-mentor)

2006- Yuan Lu PhD Research Associate, Case Western Reserve
University, Cleveland

2006- Fehmida Kapadia PhD Research Associate, Case Western Reserve
University, Cleveland (AHA post-doc grant 2007-
2009; Jain-mentor)

2006- Daiji Kawanami MD PhD Research Associate, Case Western Reserve
University, Cleveland (AHA post-doc grant 2007-
2009; Jain-mentor)

2006- Osama Ibrahim MD Research Fellow, Case Western Reserve University,
Cleveland

2006- Jon Russell BS Medical Student, Case Western School of Medicine

2006- Fei Dong BS Medical Student, Case Western School of Medicine

2007- Nikunj Sharma PhD Research Associate, Case Western Reserve
University, Cleveland

2007- Yogen Kanthi MD Medical Resident, University Hospitals, Case
Medical Center

2007- Hong Shi MD PhD Research Associate, Case Western Reserve

University, Cleveland

2007- Darwin Jeyaraj MD Research Fellow, Metrohealth Medical Center,
Cleveland (K-grant submitted; Jain mentor)

2007- Viswanath Natesan MD  Research Associate, Case Western Reserve
University, Cleveland

2007- Ejike Anih B.S. Research Assistant, Case Western Reserve
University, Cleveland

2008- Ganapathi Mahabelwas PhD Research Associate, Case Western Reserve
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University, Cleveland

(b) Regional, National, or international contributions:

5/96 Cardiovascular Grand Rounds, Beth Israel Deaconess Medical Center, Boston MA.
8/97 Cardiovascular Research Seminar, Brigham and Women’s Hospital, Boston MA
7/00 Cardiovascular Research Symposium, Brigham and Women’s Hospital, Boston, MA.
4/02 Cardiovascular Research Seminar, University of Virginia, VA.

4/02 Cardiovascular Research Seminar, University of Pennsylvania, PA.

7/02 Cardiovascular Research Seminar. Stanford University, CA.

12/02 Tupper Research Seminar Series. New England Medical Center, MA.

1/03 Gordon Vascular Cell Biology Research Conference, Ventura, CA.

9/03 Cardiovascular Research Seminar. Massachusetts General Hospital, Boston.
3/04 Immunobiology Research Seminar Series, NIH, Bethesda, MD.

3/04 Cardiology Grand Rounds, Vanderbilt University, Nashville, TN.

6/04 Whittaker Research Foundation, Boston University Medical Center, Boston
11/04 Endocrine Research Rounds, University of Indiana, Indianapolis.

1/05 Cardiovascular Research Rounds, Baylor College of Medicine, Houston, TX.
1/05 Research Rounds, University of Texas Health Sciences Center, San Antonio, TX.
2/05 Vascular Biology Seminar Series, Children’s Hospital, Boston, MA.

4/05 Research Seminar, Cleveland Clinic Foundation, Cleveland, Ohio.

8/05 Invited Speaker, FASEB Glucose Transporter Meeting.

8/05 Keynote Address, Blood and Vessel Orbis Meeting, University of Tokyo, Japan.
8/05 Distinguished Lecturer, University of Tokyo, Japan.

8/05 Distinguished Speaker, NEMC Annual Retreat, Woods Hole, MA.
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10/05 Cardiology Grand Rounds, Weill Medical College of Cornell University.

12/05 Research Grand Rounds, Albany Medical College.

1/06 Cardiology Grand Rounds, Massachusetts General Hospital, MA.
2/06 Research Grand Rounds, Temple University.
3/06 Invited Speaker, Special Session on Transcriptional Biology for the Clinician at the

annual American College of Cardiology Meeting 2006.

4/06 Research Seminar, University of Texas, Galveston.

4/06 Research Seminar, St. Elizabeth’s Medical Center, Boston, MA.
6/06 Invited Speaker, International Society for Heart Research, Toronto
6/06 Keynote Speaker, Tokyo Bay Conference, Tokyo, Japan

7/06 Speaker, Research Seminar, Case Physiology Retreat

11/06 Invited Speaker, Blood Club Seminar, CWRU

11/06 Cardiology Grand Rounds, MetroHealth, Cleveland

1/07 Invited Speaker, Dept of Biochemistry, CWRU

2/07 Invited Speaker, University of Toronto, Ontario, Canada

4/07 Invited Speaker, Case Western Reserve University, Pharmacology Department

4/07 Invited Speaker, New Faculty Seminar, Case Western Reserve University

5/07 Invited Speaker, Cardiovascular Grand Rounds Cardiovascular Division, Case Western

Reserve University

6/07 Invited Speaker, Department of Physiology & Biophysics, Case Western
Reserve University

9/07 Distinguished Speaker, Rammelkamp Center Annual Retreat, MetroHealth Center,
Cleveland, Ohio

3/08 Invited Speaker, International KLF Symposium, U. of Tokyo, Japan

3/08 Invited Speaker, RIKEN Center for Developmental Biology, Kobe, Japan
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4/08 Invited Speaker, Experimental Biology Meeting 2008; San Diego CA.

4/08 Invited Speaker, ATVB Annual Meeting 2008; Atlanta Gerogia.

C. Report of Clinical Activities:

(a) Clinical responsibilities.

As an Attending cardiologist, considerable effort is dedicated to the teaching of Cardiology Fellows,
medical interns/residents, and medical Students. From 2003-2005 I have served as a Preceptor for
HMS Introduction to Clinical Medicine Course. Finally, I served on the Clinical Cardiology Executive
Committee which oversees many aspects of Cardiovascular Division’s clinical activities. This
Committee examines all aspects of clinical activities and is particularly focused on developing novel
strategies to improve patient care.

Currently, I attend on the General Cardiology Service and Cardiology Consult Service at the
University Hospitals of Cleveland (6-8 weeks/year). My responsibilities include teaching of
cardiology fellows, medical interns and residents, and medical students. In addition, my clinical
responsibilities include serving as ECG reader, serving on the Clinical Cardiology Executive
Committee, and Clinical Cardiology Fellowship Committee. I also serve on the Case Research
Advisory Board that provides feedback to the Dean of the SOM on all research activities.

(b) Description of Clinical Practice

2000- Attending Physician, General Cardiology Service

2000- Consult Attending, Cardiac Surgery Service

2000- Preceptor, Cardiology Fellow’s Clinic

2000- Attending ECG reader

2003- Preceptor, Introduction to Clinical Medicine course for Harvard
Medical Students

2004- Preceptor, Introduction to Clinical Medicine course for Harvard
Medical Students

2006- Attending Physician, General Cardiology Service, CWRU

(c) Patient Load

The General Cardiology Service and Cardiac Consult Services include management of complex
patients with coronary artery disease, congestive heart failure, valvular heart disease,
myocardial/pericardial diseases, aortic pathology, and peripheral vascular disease. At any given time
the service consists of 10-15 patients.
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