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Cover & Inside Cover: The stem cell—an undifferentiated cell that can give rise to a
variety of cell types—could define the future of therapy for chronic and intractable
health problems. Stem cell research has been described as one of medicine’s richest areas

of scientific promise to emerge in contemporary times.

Page 1: A chemistry laboratory in the new College of Physicians and Surgeons building at
the Columbia-Presbyterian Medical Center, 1928.
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INTRODUCTION

Rarely do past and future, commemoration and vision, come
together in the ways they have over the past year at Columbia
University College of Physicians and Surgeons. We celebrated the
75th anniversary of Columbia-Presbyterian Medical Center, the
first academic medical center. Columbia University’'s health sci-
ences schools became known as the Columbia University Medical
Center. And we began observing “C250”—the 250th anniversary
of Columbia University, which has been home to our medical
school since 1767—uwith a genes and genomes symposium.

We have put into motion the imperatives of an aggressive and integrated strategic
plan for Columbia University Medical Center, which will guide our vision and pri-
orities for decades to come. We are about to launch an ambitious capital cam-
paign, unprecedented in the history of the institution, whose goal is to raise more
than $1 billion for medical center initiatives by 2009. And with new institutes, ini-
tiatives, and discoveries opening up fields like genomics and proteomics, stem cell
research, neuroscience, and chemical biology, we stand poised to take advantage of
years of scientific discovery in developing new treatments and therapeutics to
ease the burden of human disease.

As we define the future of health and healing, the 2003 Annual Report
turns its focus on the past as well as the present, placing the tremendous achieve-
ments of the past year alongside the legacy of many decades that converge in this

moment of great promise.
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A LETTER FROM THE DEAN

Since my earliest memories, | have gotten great satisfaction
from solving problems. That urge has shaped my career as a
physician-scientist. | have enjoyed working to solve profound
problems related to the nervous system, to the management
of science, to the scientific basis of medicine, and to the delivery
of patient care: Those goals come together in my current job
as executive vice president of our medical center and dean of
our medical school.

Although T have limited time to work in my laboratory, where my team and I
explore the factors that influence synaptic efficacy and nerve cell survival during
embryonic development, my research continues to be a compelling part of my pro-
fessional life. I find that I cannot turn away from my lab work. The questions remain
as urgent to me as ever, and my communication with members of our faculty and
physicians around the country keeps me at the forefront of the latest developments
in a broad area of subjects. Different branches of science are coming closer together
now than ever before. For example, studies of the brain have benefited from studies
of malignant cells and their signaling mechanisms. Working in the lab while leading

this great institution gives me greater appreciation for the endless possibilities

Confocal image of motor nerve terminal (green) and adjacent acetylcholine(ACh) receptors
(red) at a mouse neuromuscular junction. Traces show superimposed postsynaptic responses

to ACh quanta released by the nerve terminall.
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medicine offers for understanding the human body in health and disease.

This past year at Columbia has been the kind of year that exemplifies
what the academic medical enterprise, at its best, is about. We’ve honored our
many decades of medical and scientific history throughout the year of Columbia’s
250th anniversary. We also marked the 75th anniversary of our medical center,
the first institution to unite patient care, medical education, and research under
one roof in a groundbreaking model known as the academic medical center. We
honored the half century of service of Tom Morris, who retired after filling many
roles at the medical school and medical center, by inviting medical education’s
best minds to an education symposium. We hope to continue the symposium
every year, with Tom in the front row as committed and interested as ever.

We've also charted our course for the future, embarking upon several
exciting ventures in basic, translational, and clinical research. As we continue to
break down old barriers and bring disciplines together—an imperative we talked
about in last year’s annual report—Columbia is also breaking new ground in
genomics, stem cell research, chemical biology, and biomedical informatics. We’ve
begun planning ways to integrate the life sciences endeavors of Morningside and
medical center researchers. Cross fertilization among disciplines will generate new
programs in bionanotechnology, computational biology, chemical biology, and
neurosciences. And we’re literally breaking new ground as well, with plans for new
buildings and the announcement of our most ambitious capital campaign ever.

The word that sums up this year at Columbia, I believe, is momentum.
You can feel it all around, in the energy of our students, in the vision of new world-
renowned faculty, and in the vigor of longtime faculty members embarking on
new and extraordinary initiatives.

Perhaps no better example of this momentum can be found than our Stem
Cell Consortium—a community of some 50 researchers from a variety of medical
and scientific disciplines united in their investigative efforts to translate the promising
basic science of stem cells into clinical treatments that will defeat many chronic and
untreatable diseases. Composed of immunologists and oncologists, nephrologists
and cardiologists, neurologists and dermatologists, and specialists in diabetes, this
multidisciplinary consortium brings some of Columbia’s finest minds together to
explore one of the richest areas of scientific promise to emerge in decades.

Of course, such a major investment in stem cell research also puts Columbia

on the front lines of a public debate that is both controversial and politically charged,



a debate that asks important questions about the very origins of life. But that’s

exactly where Columbia ought to be. In the service of science and medicine, in
our ongoing quest to ease the burden of human disease, we will not shy away
from the controversial or the challenging. Stem cell research, and the debate that
surrounds it, will have an enormous impact not only on how we treat disease and
injury, but on the very way in which we conduct science in this country.

I’'m proud to bring you this report about a momentous year at Columbia
University College of Physicians and Surgeons. It seems only fitting that, in the year
in which we celebrate the visionary founding of the medical center, we are moving
forward with a new strategic plan and capital campaign that will transform this
campus and that has the promise to do as much, if not more, to define the future of
health and healing in the next century as the birth of the academic medical center
did during the past century. We have enormous challenges ahead, but the challenges
are clearly defined in our strategic plan and capital campaign goals. We are optimistic
because the standards set by the students and faculty make us optimistic. Our

challenge is to create programs and facilities that match their extraordinary talents.

(k.

Gerald D. Fischbach, M.D.
Executive Vice President for Health and Biomedical Sciences

and Dean of the Faculties of Health Sciences and Medicine
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THE YEAR IN RESEARCH

In 1950, three years before James Watson and Francis
Crick elucidated the double helix design of DNA, Columbia
biochemist Erwin Chargaff published findings on the DNA

molecule’s composition that helped lead the scientists to
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their understanding of DNA's structure. “Chargaff’s Rules’
helped science progress into the age of the genome and
into an understanding of health and disease based on the
most fundamental building blocks of the human system.

Now, more than half a century’s worth of basic research later, Columbia has made
several major investments toward the critical next step: taking the basic science of
genomics and human stem cells and translating it into effective treatments for
disease, with several initiatives that will define the future of health and healing for
generations to come.

Columbia’s new Stem Cell Consortium, launched in 2003, brings together
the expertise of more than 50 P&S investigators studying various aspects of stem
cell biology—everything from a possible role in treating neurological diseases
like Parkinson’s and Alzheimer’s to how they might help address critical public

health challenges such as diabetes and obesity. The consortium got an early

A laboratory technician in an overcrowded, makeshift lab at the medical center, circa 1964.
The opening of the William Black Medical Research Building in 1966 helped alleviate

conditions like the one depicted here.
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boost with two multimillion dollar gifts—$8 million from civil engineer and
real estate developer Bernard Spitzer and $3 million from the Jean I. and Charles
H. Brunie Foundation. These gifts put Columbia at the forefront of stem cell
research, which, as Executive Vice President and Dean Gerald Fischbach says, has
“the potential to usher in a new era of restorative medicine that was unimaginable
just a few years ago.”

Similarly remarkable advances in individualized medicine are part of the
promise of Columbia’s new Center for Excellence in Genomic Research, created
this year with support from the National Human Genome Research Institute in
one of the first projects funded since the complete sequencing of the human
genome. Headed by principal investigator Jingyue Ju, head of genome sequencing
and chemical biology at the Judith P. Sulzberger, M.D., Columbia Genome Center,
the center will focus on three new genomic technologies: massive parallel DNA
sequencing that will allow a genome to be sequenced on a chip, nanoscopic DNA
arrays for measuring how many genes are active at any given time in single cells,
and real-time monitoring of multiple copies of genes and their movement. Using
these technologies, Columbia scientists, led by Nobel Laureate Eric Kandel, will
study how genes function in neurons to control learning and memory and how
they regulate human behavior.

Columbia researchers are leading national efforts to identify new genetic
risk factors for Alzheimer’s disease. Only one risk factor has been confirmed so far,
and determining which other genetic factors interact to cause the disease could
prove critical to effective treatment strategies. As part of the National Institute on
Aging’s aggressive new Alzheimer’s Disease Genetic Initiative, Columbia’s Taub
Institute for Research on Alzheimer’s Disease and the Aging Brain, led by Richard
Mayeux and Michael Shelanski, will coordinate the work of 10 centers nation-
wide as researchers pursue an ambitious plan to gather genetic information on
1,000 new families affected by Alzheimer’s disease.

With a $12 million gift from the Russell Berrie Foundation, Columbia
will use a genetic approach to open up another front in the war on diabetes with
its new Russell Berrie Foundation Program in Cellular Therapies for Diabetes.
Cellular therapy, which uses genetic and other means to manipulate cells so that
they can take over the function of diseased and damaged tissue, could lead to a
new and theoretically endless source of insulin-producing islet cells. Successfully

engineering islet cells has the potential to spare people with diabetes the need for
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insulin injections and the devastating complications associated with diabetes,
such as blindness, amputation, and kidney failure.

Many of the most profound genetic questions about human disease are
asked at the interface of cell biology and chemistry, an area that Lasker Prize-
winning cell biologist James E. Rothman calls “likely to be most fruitful for cut-
ting through the fog of genomic complexity” to reveal how normal physiology
goes awry in the disease process and what can be done about it. This year, the
renowned Dr. Rothman will join the P&S faculty to help establish the new Center
for Chemical Biology, an initiative that builds on the strengths of Columbia’s rich
faculty expertise in chemistry, biochemistry, pharmacology, and medicine in a
quest to translate molecular and genetic findings to novel therapeutics.

Mining the vast array of genomic and proteomic information for its
maximum therapeutic potential will require extensive investment in the monu-
mental task of sorting, organizing, and resynthesizing this information. This
complex wheat-from-chaff process is the purview of the field of computational
biology, and Columbia is bringing together its many faculty members with expertise
in this area in an integrated program within the new Center for Computational
Biology and Bioinformatics. Headed by biochemist Barry Honig and bioinformatics
expert Andrea Califano, a leading new recruit to the P&S faculty, the center
launched three collaborative pilot projects this year and plans to incorporate a

Ph.D. program.
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THE YEAR IN EDUCATION

When visionary philanthropist Edward Harkness brought
together Columbia University and Presbyterian Hospital to
create what became Columbia-Presbyterian Medical Center in
1928, the result was a revolutionary new approach to medicine:
the academic medical center. An integral part of this wildly
successful experiment has always been the education mission.
Columbia, like all the great academic medical centers that have
followed it, has created a hothouse environment in which future
Erwin Chargaffs, Virginia Apgars, and Eric Kandels learn from
the finest minds in medicine.

Distinguished clinician-educators like Dana Atchley, Robert Loeb, and Alexander
Gutman are remembered and emulated by former students long after the students
have become respected physicians and scientists in their own right.

The decision, during our 75th anniversary year, to rename the first aca-
demic medical center Columbia University Medical Center reaffirms the essential
role of that teaching mission. It puts the “university” and its medical and health
professions students literally front and center. And the new name reflects a freshly
reinvigorated commitment to the central role of medical education at Columbia.

This year, the College of Physicians and Surgeons underwent the rigorous

A fourth-year P&S student presents a case to third-year students, 1956.
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scrutiny of the Liaison Committee on Medical Education (LCME), a process that
all medical schools face every seven years to maintain accreditation. In granting
Columbia reaccreditation, the LCME site visitors had few criticisms. Nonetheless,
the LCME recommended, as does our strategic plan, that the institution invest in,
strengthen, and honor the education mission at a level that matches the investment
in and attention to research and clinical care.

As part of the second phase of the strategic planning process for education,
we formed a Committee for Excellence in Health Science Education, composed of
the academic deans of all medical center schools and a number of department
chairs. The committee is charged with identifying ways to integrate and improve
delivery of the education resources throughout the medical center and the university.
Contributing to these plans will be tightly focused research from a new program at
the Center for Education Research and Evaluation, headed by Director of Research
Mark Graham and aimed at creating a culture of scholarship and education
research in the medical school.

Ultimately, Columbia’s education mission rests on the shoulders of its
outstanding faculty. Recruiting and retaining the top experts in their fields to
guide academic clinical departments continues to be a priority, exemplified this
year by new leadership in the Departments of Medicine and Obstetrics and
Gynecology. Award-winning clinical teacher and researcher David A. Brenner, a
gastroenterologist whose work has contributed enormously to the understanding
of liver repair, comes to Columbia from the University of North Carolina to head
the Department of Medicine. Columbia’s own Mary D’Alton, a national leader in
the field of maternal-fetal medicine and director of the Sloane Hospital for Women,
was named chairwoman of the Department of Obstetrics and Gynecology. And
noted cardiology researcher Andrew Marks, recruited to P&S in 1997 to create a
molecular cardiology program, became chairman of the Department of Physiology
and Cellular Biophysics, adding to his responsibilities as the Clyde and Helen
Wu Professor of Medicine, director of the Center for Molecular Cardiology, and
editor-in-chief of the Journal of Clinical Investigation.

To reward faculty members who have an outstanding passion for teaching,
Columbia has announced the establishment of the Glenda Garvey Academy of
Medical Education. Named for the late P&S professor Glenda Garvey, the academy
will award seed grants to support faculty proposals for novel approaches in teaching,

empowering educators to devote more “protected time” to educating students than



