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A satellite view



University of California,
San Diego

e Located in La Jolla
— 20,679 Undergraduate Students

— Named by Newsweek as, “Hottest for
Science.

— Spun off nearly 200 companies including
nearly a third of the region’s biotech firms

— Rated 6! in the nation in federal funding



Graduate and Post-Graduate
Programs

e >2 700 Graduate Students in over 60
programs of study

— Blomedical Sciences
— Bloengineering

 Numerous post doctoral fellows
studying cardiovascular disease.



School of Medicine

Basic Sciences incorporated within
the clinical divisions

Research generally on the La Jolla
and Hillcrest campuses

Clinical Facilities

— UCSD Medical Center-Hillcrest
— Thornton Hospital-La Jolla

— VA Hospital-La Jolla

— Recently approved Richard and Gabby
Sulpizio Family Cardiovascular Center to
be open ~2010



Cardiovascular Research at
UCSD is Interdisciplinary

 School of Medicine

— Department of Medicine

« Cardiology
Endocrinology and metabolism
Pharmacology
Hematology and Oncology
Family and Preventive Medicine
Radiology
Pulmonary
Cellular and Molecular Medicine



Cardiovascular Research at
UCSD is Interdisciplinary

e School of Engineering
— Bloengineering
* Biological Sciences
e School of Pharmacy-new



Local Institutions with whom
Investigators collaborate

Salk Institute
Scripps Research Institute
Burnham Institute

The San Diego Consortium for Regenerative
Medicine

San Diego State University



Bird’s eye view



Overview

A small sample of cardiovascular
research at UCSD

 Heart Failure
— Development
— Viruses and innate cardiac immune response
— Adrenergic signaling —pre clinical and clinical

 Atherosclerosis
— Role of oxidized lipids

* Integrins in inflammation



Congestive Heart Failure

* About 5 million Americans are living
with this condition

* 550,000 new cases diagnosed each
year.

* Congestive heart failure affects people
of all ages. However, it's more common
among older people.



Heart Failure and
Cardiomyopathy

Cardiac Developmental Biology to understand mechanisms of cardiac
myocyte differentiation

— Sylvia Evans
— Ju Chen
Myofibrillar and cytoskeletal proteins and regenerative medicine
— Ju Chen
— Robert Ross
— Kirk Knowlton
Viral and immune mechanisms of heart disease
— Kirk Knowlton-viral heart disease and cytoskeletal proteins
Adrenergic Signaling and Calcium regulation
— Kirk Hammond-gene therapy, adenylyl cyclase, G-protein signaling
— Barry Greenberg-angiotensin signaling



The microscopic view



Cardiac Developmental Biology to
understand mechanisms of cardiac
myocyte differentiation

e |S|-1 (Dev Cell. 2003 Dec;5(6):877-89)
— A LIM homeodomain transcription factor

— ldentifies a cardiac progenitor cell
population important in formation of
myocytes in the atria, right ventricle and
outflow tract



Isl1 KOs have abnormal looping
and single abnormal chamber



Is|1 CRE cell fate mapping

Isl1 Is expressed in cells that become
cardiac myocytes

Dev Cell. 2003 Dec;5(6):877-89



Cardiac Development-continued

* |sl1 positive cells shown to have ability to differentiate

Into cardiac myocytes
— Nature. 2005 Feb 10;433(7026):647-53.

« T-Box genes
— T-box genes coordinate regional rates of proliferation and
regional specification during cardiogenesis. Development.

2005 May:132(10):2475-87.

e PINCH1
— PINCHL1 plays an essential role in early murine embryonic

development but is dispensable in ventricular
cardiomyocytes. Mol Cell Biol. 2005 Apr;25(8):3056-62.



Viral interaction with cytoskeletal
proteins and role in cardiomyopathy



Myocarditis-Caused by enterovirus
such as coxsackievirus

o Of the several causes of myocarditis, one of the best
characterized is enteroviral infection

— Acute myocarditis
— 10-25% of “idiopathic” dilated cardiomyopathies
A member of the picornavirus family.

e Coxsackievirus is closely related to poliovirus, and
rhinovirus

Biopsy from patient with fulminant

3D reconstruction of enterovirus o . .
myocarditis from CVB infection



actin

Cytoskeletal proteins that cause Human dilated candmyopathies

Duchenne muscular dystrophy dystrophin
Becker muscular dystrophy dystrophin
X-linked dilated cardiomyopathy dystrophin
Limb girdle muscular dystrophy sarcoglycans
Congenital muscular dystrophy laminin

Familial cardiomyopathy actin



Coxsackieviral protease 2A cleaves
dystrophin in vitro

From Badorff, C et al.
Nature Medicine 5:320, 1999



Protease 2A cleaves a purified dystrophin
fragment directly—Can we generate a
substrate based peptide inhibitor?

Badorff et al. J Biol Chem. 2000




Badorff et al. J Biol Chem. 2000




JAK-STAT-SOCS signaling
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SOCS-3 Tg showed very similar phenotype
to SOCS-1 Tg after CVB3 infection
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Adrenergic signaling pathway In
cardiomyopathy

* Overexpression of adenylyl cyclase VI
Improves cardiac performance-Hammond,

HK (Intracoronary adenovirus encoding adenylyl

cyclase VI increases left ventricular function in heart
failure. Circulation. 2004 Jul 20;110(3):330-6)

 Now beginning Phase /Il clinical trial with
iIntracoronary delivery of adenovirus



Cardiovascular Physiology
Laboratory
“Seaweed Canyon”

Founded by John Ross, Jr.
Currently directed by Kirk L. Peterson

Specialize in hemodynamics of small
rodents

Instrumental In combining molecular
models of disease In the mouse with
functional alterations In cardiac function



Chronic phospholamban inhibition prevents
progressive cardiac dysfunction and
pathological remodeling after infarction in rats

« lwanaga, ..., Ross J Jr.. J Clin Invest. 2004 Mar;113(5):727-36.



Serial changes of echocardiographic variables beferand after SI6GEPLN gene transfer

Iwanaga, Y. et al. J. Clin. Invest. 2004;113:727-73 6

Copyright ©2004 American Society for Clinical Intigmtion



Atherosclerosis



Atherosclerosis
Inflammation and oxidized LDL

Unit lead founded by Daniel Steinberg and
now lead by Joseph Witztum

Discovered oxidized lipoproteins and
demonstrated correlation with atherosclerosis
Christopher Glass studies role of
macrophages in atherosclerosis

Sortorius Tsimikas evaluates oxidized lipids
In patients with atherosclerosis



Oxidized Phospholipids, Lp(a) Lipoprotein, and
Coronary Artery Disease

Volume 353:46-57 July 7, 2005

— Sotirios Tsimikas, M.D., et al.

— Circulating levels of oxidized LDL are
strongly associated with angiographically
documented coronary artery disease,

particularly in patients 60 years of age or
younger



Vascular Biology

Mark Ginsburg-Integrin signalling
David Cherish-angiogenesis
Judy Varner-angiogenesis

others



Blocking the 4 integrin—paxillin interaction
Mark Ginsberg

Alpha 4 integrins have a role in hematopoiesis and
iInflammation

— |Is a target for inhibiting inflammation with atherosclerosis
— global inhibition has many side effects.

Selective impairment of alpha 4 integrin-paxillin can
selectively impair mononuclear leukocyte recruitment
to sites of inflammation

While sparing vital functions of 4 integrins in
development and hematopoiesis.effects

Ginsberg lab is currently developing small molecule
Inhibitors of this pathway

Chloé C. Féral, et al.
Journal of Clinical Investigation, 2006



Clinical CV Research

Interventional cardiology
Electrophysiology

Cardiac imaging

Heart Failure/ Cardiac Transplant

Pulmonary Hypertension
— Small vessel
— Thromboembolic disease



Electrophysiology
Greg Feld, Director

* Four full-time academic faculty

e About 325 ablations

— Including active atrial fibrillation, ablation
program

e 7 ongoing clinical trials



Interventional cardiology
Etisham Mahmud, Director

o About 530 coronary interventional cases
— Additional cases at VA Hospital

* About 80 peripheral vascular procedures
iIncluding renal and carotid arteries
e Currently enrolling for

— NIH sponsored trial for carotid artery stenting
— Mesenchymal stem cell injection post MI-phase |
— About 15 other stent & medication trials



Cardiac Imaging
Anthony DeMaria

~ 9,500 echos per year
12 clinical trials

Expertise in echo contrast, strain
analysis, 3D echo, etc.

MRI program

— Close interaction with William Bradley,
Chair of Radiology, leader in MRI



Other clinical research programs

 Heart Failure —Transplant Program
— Barry Greenberg-Heart Failure

— Laura Pinderski-Medical Cardiac
Transplant director

— 14 clinical trials

 General Cardiology
— 11 clinical trials



Kirk U. Knowlton
kknowlton@ucsd.edu
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