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Fierce
Cooperation

We intend to create a research environment
that encourages collaboration and rewards

work that challenges conventional wisdom.
— dennis s. charney, md






Where Does
the Future
Happen?

I am very proud to introduce Mount Sinai School of Medicine’s vision
for its twelve translational research institutes. These institutes embody
our mission as a leader in basic and clinical research and lie at the
heart of the larger strategic plan for The Mount Sinai Medical Center.

Translational medicine has been synonymous with Mount Sinai
since the founding of the Hospital in the mid-nineteenth century,
when our doctors turned to their microscopes to better understand
the conditions they had just encountered in their patients.

The halls of our medical school are lined with portraits of Mount
Sinai pioneers who first described clinically complex disorders,
including Crohn’s disease, Churg-Strauss disease, Tay-Sachs disease,
and Brill’s disease.

This passion for patient-focused research inspired another
generation of physicians, who created Mount Sinai School of Medicine.
Today, we are building upon this legacy with a research model that
moves beyond the conventional departmental structure that typically
governs medical schools.

Our plan originated in 2005, when I invited over 100 of Mount
Sinai’s leading researchers to form twenty-two working groups that
would address our future. Together, we agreed that Mount Sinai had
an unparalleled opportunity to transform itself into an even more
powerful translational medical institution.

The basic infrastructure of The Mount Sinai Medical Center, a
medical school embedded in a hospital, is tailor made for collaborative
projects that can progress rapidly, unencumbered by a complex
bureaucracy. In fact, Mount Sinai is unique among academic medical
centers in not being accountable to either a university administration
or a governmental organization.

During two years of intense study and discussion, we identified
areas of research where Mount Sinai can truly be a world leader. This
analysis formed the basis of the twelve research institutes that you

will learn more about in subsequent chapters.



Each institute is designed to facilitate breakthrough science. We
intend to create a research environment that encourages collaboration
and rewards work that challenges conventional wisdom. Scientists from
different departments and disciplines will be provided the intellectual
freedom, the physical space, and the financial support they need to
pursue their best ideas. Further, these research institutes will be
characterized by organizational flexibility in order to maximize our
capacity to respond quickly to scientific advances.

As the medical sociologist Rogers Hollingsworth observes, the most
successful scientists possess “high cognitive complexity,” which gives
them the capacity to see important relationships among disparate
fields of knowledge. Both the physical design and intellectual atmosphere
of our institutes reflect this insight, by encouraging the constant and
open exchange of ideas. I believe we have greatly increased the potential
for major discoveries at Mount Sinai by designing our research model
to reflect Hollingsworth’s findings.

Seven of our institutes are disease oriented, focusing on the
brain, cancer, child health and development, the heart, immunology,
metabolism, and emerging pathogens.

Five institutes will complement and advance the work of the disease-
oriented institutes: experimental therapeutics, molecular imaging,
personalized medicine, stem cell research, and disease prevention and
public health.

Our decision to target areas where Mount Sinai can excel also
governs research priorities within the institutes, which build upon
established clinical and research strengths, the expertise of our
new recruits, our unique location at the intersection of New York’s
most and least affluent zip codes, and our long-standing commitment
to all of the communities that Mount Sinai serves.

Above all, Mount Sinai will continue to encourage and support

the bold thinking and disciplined science that can fundamentally

Mount Sinai School of Medicine



change the face of medicine. Heart and brain researchers, for example,
are working toward restoring tissue and repairing functions thought
to have been lost forever. Experts in children’s health are uncovering
the genetic and environmental underpinnings of asthma, the primary
cause of school absenteeism in New York City. Diabetes researchers are
unraveling the complex web of factors that contributes to a national
health crisis. Cancer investigators are using new knowledge of stem
cells to fundamentally transform the fight against one of the leading
causes of death worldwide.

These and myriad other investigations will take place on a campus
invigorated by the new Center for Science and Medicine, which is
designed to promote translational research. This 450,000-foot facility
will house six full floors of laboratory space built to encourage scientists
to share ideas and findings on an informal basis.

The Center will also be home to our cancer clinics and labs, and
our new imaging center. This will facilitate communication between
researchers and their clinical partners and will enable patients and
doctors to take full advantage of the latest technologies. Overall, the Center
for Science and Medicine, scheduled to open in 2012, will increase our
research capacity by 30 percent.

Mount Sinai School of Medicine is a magnet for visionary scientists
and clinicians, and I am honored to be working with such a passionate

and productive group of colleagues.
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Revolutionary
Medicine

Many discoveries are now within our grasp, including
those that will increase the plasticity of the human
brain, rejuvenate damaged heart tissue, and protect

society from devastating pandemics.
— kenneth I. davis, md






A Portrait of
the Future
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We are living at a watershed moment in medical science. The elabora-
tion of the human genome has created a revolution in biology that

is equivalent to the revolution in physics that occurred in the early
years of the twentieth century. Between 1890 and 1920 a sequence of
basic discoveries set the stage for nuclear energy, transistors, and
rapid communication, transforming life to such an extent that some-
one living a century ago could not have imagined the world of today.

The current revolution in the biomedical sciences reflects an
increased understanding of how genes are controlled and how proteins
are made and can be changed, and it presents unprecedented opportu-
nities for the development of new classes of drugs and diagnostic tools.
Armed with such new innovations, the medical profession can treat
and cure some of the most serious diseases and conditions known to
humanity, improving outcomes and extending millions of lives.

Those of us at the leading edge of research in the life sciences,
especially at academic medical institutions, see extraordinary opportuni-
ties before us every day. I am particularly proud that The Mount Sinai
Medical Center has both the intellectual and financial resources to deliver
on these opportunities.

Our new institute structure, as envisioned by my colleague Dennis
Charney, will accelerate the pace of breakthrough ideas. We have care-
fully chosen the areas of research in which we can excel, and we have
recruited world-renowned scientists and clinicians to join our distin-
guished faculty. Many discoveries are now within our grasp, including
those that will increase the plasticity of the human brain, rejuvenate
damaged heart tissue, and protect society from devastating pandemics.

Financially, The Mount Sinai Medical Center is in sound condition,
giving us the capacity to recruit world-renowned talent, support young
scientists, build new facilities, and fund novel ideas.

Furthermore, successful translational medicine, by its very nature,
promises to increase intellectual property and royalties, hospital
revenues from new treatments and therapeutics, National Institutes of
Health funding, and future philanthropy.

Our success and our stability as an academic medical institution
reflect both the wisdom of the institute plan and the strength of the
entire Mount Sinai team. Thanks to their efforts and foresight, we have
every reason to be optimistic about the future of Mount Sinai and the
future of medical science.



Breaking
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Building
Greatness

The creation of twelve translational
research institutes is a bold move forward and a

natural evolution of Mount Sinai’s legacy.
— peter w. may






Building the
Right Place
at the

Right Time
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For over 150 years, Mount Sinai physicians have advanced science, and
accelerated the pace at which research breakthroughs have been devel-
oped into novel therapies that benefit our patients. The creation of twelve
translational research institutes is a bold move forward and a natural
evolution of Mount Sinai’s legacy.

Today, the revolution in the biological sciences is opening new ave-
nues for investigation and even greater opportunities to improve patient
care. At this critical moment, Mount Sinai is ideally positioned to shape
the future of medicine.

Our endowment has grown to $1.1 billion. This important measure
of stability reflects both sound financial management and the long-term
generosity of so many of our supporters.

Last year alone, Mount Sinai raised a record $147 million in philan-
thropy, and soon we will launch a $1 billion capital campaign to fuel
Mount Sinai’s comprehensive strategic plan. Many of the families respon-
sible for our extraordinary growth are continuing a tradition that dates
to the founding of the Hospital in the nineteenth century.

We are about to break ground for the new Center for Science and
Medicine, a state-of-the-art facility that will serve as a focal point for
our translational research efforts. The Center will include six full floors
of laboratory space and will house all of Mount Sinai’s cancer-related
research, clinics, and advanced imaging technologies. With almost a half
million square feet of space, the Center will increase our overall research
capacity by a full 30 percent.

Recently, The Mount Sinai Hospital and Mount Sinai School of
Medicine received an “A”-category rating from Moody’s Investors Service.
This is a tremendous achievement and represents the fruition of all of
our financial improvement efforts. Among our particular strengths,
Moody’s praises our “focused and driven management team committed to
financial success.”

Of course, the most important component of Mount Sinai’s
growth is the superb quality of our scientists and physicians. Over the
past two years, Mount Sinai has recruited scores of world-renowned
researchers and clinicians who have chosen an environment that
offers the freedom to explore new avenues of inquiry and the opportunity
for cross-disciplinary collaboration.

As Board Chair, I am proud that Mount Sinai is in a position to fully
support the unified vision of Dr. Davis and Dr. Charney, and encourage
the work of so many remarkable medical pioneers.






Construction for the Center for Science and Medicine is scheduled to begin in 2008 and is
expected to take approximately three to four years. The 450,000-square-foot facility will increase
Mount Sinai School of Medicine’s research capacity by about a third.
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cardiovascular
research institute

Valentin Fuster, MD, PhD
Director
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The past two decades have produced critical
knowledge that has led to new insights into
heart and cardiovascular disease, dramatically
changing our thinking about the funda-
mental nature of the disease and our approach
to its prevention, diagnosis, and treatment.
By integrating three corresponding disciplines
— molecular cardiology, regenerative cardi-
ology, and cardiac imaging — the Institute has
made great headway with new approaches
that enhance patient care.

Cardiovascular Research Institute



A Strong Foundation and New Paradigm

Cardiovascular disease is a growing global public health threat and

the leading cause of death in the industrialized world. To respond

to this epidemic, Mount Sinai leveraged its already well-established
translational research program with the creation of the Cardiovascular
Research Institute, which traces its roots back to another institute. Over
a decade ago, the Zena and Michael A. Wiener Cardiovascular Institute
was created to more closely connect Mount Sinai’s research advances
with the clinical practice of medicine. In 2006, the Zena and Michael A.

Wiener Cardiovascular Institute joined forces with the Marie-Josée and

o Henry R. Kravis Center for Cardiovascular Health, forming Mount Sinai
Our new research and clinical

paradigm is promoting health Heart. Today, the Cardiovascular Research Institute is the translational
not only of individuals but of o

the cardiovascular system, research hub of Mount Sinai Heart.

to prevent it from becoming

diseased “The Cardiovascular Research Institute has served as a destination
for an extraordinary group of world-renowned scientists and clinicians
who are fundamentally changing how we think about heart disease,”
says Valentin Fuster, MD, PhD, Director of the Institute, the Zena and
Michael A. Wiener Cardiovascular Institute, and the Marie-Josée and
Henry R. Kravis Center for Cardiovascular Health; and the Richard

Gorlin, MD/Heart Research Foundation Professor. “Our new research

and clinical paradigm is promoting health not only of individuals but
of the cardiovascular system, to prevent it from becoming diseased.
Our approach is radically different and distinct from that of previous

decades, when we focused on treating disease.”

Clinical Research

Advances in the prevention and treatment of vascular disease will
require focused cooperation from Mount Sinai’s established multiple
interdisciplinary cardiology research teams that include cell and
molecular biologists, immunologists, clinical researchers, and physi-
cians. Understanding the prevention and treatment of vascular disease
will also come from the $25 million, five-year FREEDOM trial, spon-
sored by the National Institutes of Health (NIH) and led by Dr. Fuster as
principal investigator and Michael E. Farkouh, MD, Associate Professor
of Medicine (Cardiology), as co—-principal investigator. The FREEDOM
trial has reached the 1,000-patient milestone, thus creating the largest
database of diabetic patients with multivessel coronary disease to date
and allowing analysis of the surgical versus interventional (eluted

stents) approach.
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Jonathan L. Halperin, MD, the Robert and Harriet Heilbrunn
Professor of Medicine (Cardiology), served as the principal cardiolo-
gist responsible for the design and execution of the Stroke Prevention
in Atrial Fibrillation clinical trials, which received over $25 mil-
lion in grant support from the NIH. Dr. Halperin also directed the
SPORTIF (Stroke Prevention using an Oral Thrombin Inhibitor in Atrial
Fibrillation) clinical trials, which evaluated the first oral direct throm-
bin inhibitor for prevention of stroke in patients with atrial fibrillation.
Furthermore, Dr. Halperin served on the International Committee
chaired by Dr. Fuster to set up the current guidelines on how to manage
atrial fibrillation.

The award-winning research of Bruce Gelb, MD, the Director of the
new Center for Molecular Cardiology, the Arthur J. and Nellie Z. Cohen
Professor of Pediatrics, and Professor of Genetics and Genomic Sciences,
focuses on the development of the heart and the genes that lead to con-
genital heart defects. Furthermore, Dr. Gelb and Roger Hajjar, MD, the
Arthur and Janet C. Ross Professor of Medicine (Cardiology) and Director
of the Cardiovascular Research Center, served as the co—principal inves-
tigators of the recently awarded NIH training grant.

Juan J. Badimon, PhD, Professor of Medicine (Cardiology), is inter-
nationally recognized for his work on the role of lipids and thrombosis
in cardiovascular disease.

Jeffrey W. Olin, DO, Professor of Medicine (Cardiology), is a
renowned clinical investigator in the field of vascular medicine and
has served as the lead investigator in numerous clinical trials that

addressed therapeutic angiogenesis.

Linking Imaging and Clinical Trials for Improved Drug Development
Today, safe, coordinated, high-throughput imaging, including state-of-
the-art magnetic resonance imaging (MRI), computed tomography (CT),
and positron emission tomography (PET), provides options that are used
more routinely in the clinic. Institute investigators are also using these
types of imaging techniques in cardiovascular basic and clinical out-
comes research in collaboration with faculty in the Translational and
Molecular Imaging Institute. Specifically, Dr. Fuster; Zahi A. Fayad, PhD,
Interim Director of the Translational and Molecular Imaging Institute
and Professor of Radiology and Medicine (Cardiology); and Dr. Farkouh

are coordinating three major national projects, which include eight
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THE INSTITUTE
IS REPLACING
OLD RESEARCH
PARADIGMS WITH
NEW PARADIGMS
THAT ARE SHAPING
THE FUTURE OF
PATIENT CARE.
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noninvasive imaging technologies for identifying patients at high risk
of cardiovascular disease.

Institute researchers, led by Mount Sinai’s Mario Garcia, MD,
Director of Non-Invasive Cardiology and Professor of Radiology and
Medicine (Cardiology), are applying advances in heart and blood vessel
image collection and analysis in a first-of-its-kind Imaging and Trials
Unit. Investigators are gathering intermittent image data along with
traditional end-point data in ongoing clinical trials, with the aim of
identifying visible biomarkers of response to treatments. Such surro-
gate markers of disease progression and response to treatment could
help identify successful and unsuccessful treatments more quickly
during their development.

“The technology is exploding and revolutionizing the way we
practice cardiology,” says Dr. Garcia. “It was not long ago that we lacked
a simple, economical, and noninvasive way to detect cardiovascular

problems at the early stages. Now, we have the tools to be proactive.”

Gene Therapy Treatment for Congestive Heart Failure

Congestive heart failure is now epidemic in the Western world and

Dr. Hajjar focuses on
understanding the molecular
mechanisms of heart failure,
especially as it relates to
calcium cycling, and is
developing novel molecular
imaging techniques to better
track gene transfer.

Ca

is the leading diagnosis at hospital discharge for patients 65 and
older. Current treatments ameliorate the symptoms, but an optimal
treatment would repair the damaged heart muscle cells. Institute
researchers are pursuing two paths to restore cardiac function: gene
therapy and stem cell therapy.

In gene therapy, Mount Sinai researchers are conducting animal
studies demonstrating that overexpression of one such cardiac muscle
gene has had restorative properties. Once a gene with these properties

is identified, researchers will then develop viral-mediated gene therapy,

first in animal models and then in humans, to restore expression of
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the gene in the diseased heart. Clinical trials are under way for one
candidate gene, and the researchers intend to examine other candidate
genes as well.

The Institute’s interdisciplinary research in basic and clinical
cardiovascular sciences includes cardiovascular development, function,
pathophysiology, pharmacology, genetics, genomics, and proteomics,
and investigators lead a number of key programs of research.

Dr. Hajjar focuses on understanding the molecular mechanisms

of heart failure, especially as it relates to calcium cycling, and is
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developing novel molecular imaging techniques to better track gene
transfer. His laboratory is using both genomics and proteomics to
identify new targets based on the restoration of contractile function
following SERCA2a gene transfer.

Dr. Hajjar has assembled a team of young investigators focused
on understanding the mechanisms of cardiac dysfunction and on

developing novel therapies for various cardiovascular diseases. This

Institute researchers are
exploring new methods for
repairing the damaged tissue
using stem cell therapies.

(O
7

team includes Hina Chaudhry, MD, Associate Professor of Medicine
(Cardiology) and Director of Cardiovascular Regenerative Medicine,
an NIH-funded physician-scientist whose basic research interests are
focused on cardiac regeneration using both cell cycle regulation and
endogenous cardiac progenitors; Fadi Akar, PhD, Assistant Professor
of Medicine (Cardiology), who studies optical mapping of ventricular
arrhythmias and mitochondrial control of ionic changes; Yoshiaki
Kawase, MD, Assistant Professor of Medicine (Cardiology), who uses

large animal models of arrhythmia caused by ischemic cardiomyopa-

thy; Djamel Lebeche, PhD, Assistant Professor of Medicine (Cardiology),
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who investigates the genetic and cellular mechanisms underlying the
pathophysiology of diabetic cardiomyopathy; and Thomas Weber, PhD,
Assistant Professor of Medicine (Cardiology), Gene and Cell Medicine,
and of Developmental and Regenerative Biology, whose laboratory

looks at the biology of adeno-associated vector entry in cardiac cells.

Stem Cell Therapy, Imaging, and Cardiovascular

Regenerative Medicine

Myocardial infarctions can damage the heart muscle, leaving it
vulnerable to further and fatal deterioration. Institute researchers are
exploring new methods for repairing the damaged tissue using stem
cell therapies, starting with studies in rodents. One challenge involves
the monitoring of changes that occur once cells are administered to
the test animals.

Institute scientists, in collaboration with Ihor R. Lemischka, PhD,
Director of The Black Family Stem Cell Institute and the Lillian and
Henry M. Stratton Professorial Chair of Gene and Cell Medicine, and
investigators from the Translational and Molecular Imaging Institute
are devising ways to phototag the stem cells so that the cells can be

noninvasively tracked in individual animals through the course of

Cardiovascular Research Institute



Technology is exploding and
revolutionizing the way we
practice cardiology. It was
not long ago that we lacked
a simple, economical, and
noninvasive way to detect
cardiovascular problems at
the early stages. Now, we
have the tools to be proactive.

—mario garcia, md
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the experimental treatments. “With imaging we will be able to know
exactly where the injected stem cells migrated,” says Dr. Fayad.
Another aspect of Institute research into cardiovascular regenera-
tion involves investigation of the genes that regulate cell division in
heart muscle cells. Dr. Hina Chaudhry has identified a gene that may
be responsible for causing cardiomyocyte cell division in the embryonic
heart. After birth, the gene, cyclin A2, undergoes complete silencing
in mammalian species. “What we have found is that when the gene
is turned on in mice and rats it is able to cause growth of new heart
muscle cells. Now we are working on an adeno-associated virus that
will deliver cyclin A2 into the infarcted heart of a pig, and will test

whether it will cause heart tissue regeneration,” says Dr. Chaudhry.

Setting and Monitoring the Beat

Cardiac arrhythmias range from annoying to dangerous, and current

Bioengineers have devised a
novel way of studying cardiac
“"pace making" in vitro, with

a new optical monitoring
method. Using that system,
these Mount Sinai investigators
have identified a candidate
pacemaker gene

treatments for them are less than optimal, typically treating the symp-
tom but not the cause. Looking for better treatments has prompted the
search for candidate pacemaker genes, in the belief that such genes
might be used therapeutically.

To attack this problem, newly recruited bioengineers have devised
a novel way of studying cardiac “pace making” in vitro, with a new
optical monitoring method. Using that system, these Mount Sinai
investigators have identified a candidate pacemaker gene. Now they
plan to investigate whether manipulating expression of this gene will

help in developing cardiac pacemaker stem cells. Such cells might one
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day be transferred into patients in order to permanently reverse and

prevent arrhythmias.

Tracking the Problem

As technological advances continue and treatments become more
targeted and refined, the Cardiovascular Research Institute will take
advantage of Mount Sinai’s expertise in epidemiology and biostatistics
at the Disease Prevention and Public Health Institute and the extraor-
dinary diversity of the New York population. Researchers will conduct
extensive surveys of disease risk factors and responses to treatment.

In addition to identifying the root causes of cardiovascular diseases,
epidemiological studies will examine environmental factors that can

aid in prevention and in improved treatment outcomes.
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