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From the Big Apple to the Big Red

Research and collaboration to be the focus of a new

$4 billion capital campaign

|
n the presence of New York City Mayor Michael

Bloomberg, Peter C. Meinig, chairman of the Board of

Trustees of Cornell University, and Sanford 1. Weill,

chairman of the Board of Overseers of Weill Cornell

Medical College, Cornell University President David J.
Skorton announced on October 26 that the university and its
Weill Cornell Medical College are launching a $4 billion cap-
ital campaign—the largest for Cornell, New York’s land grant
university, and the second largest goal in the history of high-
er education—to advance education, discovery, and public
service, and to make transformative contributions in areas of
critical social importance.

The comprehensive campaign will raise in excess of
$4 billion to support undergraduate and graduate students,
with a focus on increasing scholarship support and financial
aid; recruiting the next generation of faculty, scientists, and
scholars; and by renewing and building state-of-the-art facili-
ties best suited for twenty-first century teaching, learning, and
research, across the University’s campuses.

“The impact of this campaign on higher education and
research will be felt across the State of New York and across
the world,” said Mr. Weill. “It is my belief that one day, the
translational research conducted by doctors at Weill Cornell
and Cornell scientists in Ithaca will help to eradicate some of
the world’s most daunting and debilitating health threats
while improving the quality of life for all. Our goal is to speed
research discoveries from the bench to the bedside, where
they can improve the quality of care and the quality of life for
patients here in the city, across the nation, and around the
world.”

A hallmark of the new campaign is the expansion of col-
laboration between Cornell’s Ithaca and New York City cam-
puses, which encompasses areas such as biomedical

engineering; cancer-related cell biology; nano-medicine; chem-
ical biology and experimental therapeutics; and global health
and infectious diseases—all in the service of improving health
and saving lives. In fact, a shared pool of campaign funding
will be earmarked specifically for these upstate/downstate,
cross-disciplinary collaborations.

“One of the most important aspects of this campaign is
the commitment to expand collaborative research across dis-
ciplines and across campuses to produce life-saving advances
in science and medicine,” said Dr. Antonio M. Gotto Jr.,
Stephen and Suzanne Weiss Dean of Weill Cornell Medical
College and Provost of Medical Affairs of Cornell University.
“By bridging the distance between Ithaca and Manhattan and
bringing our best research minds together to develop solutions
for the most daunting health issues of our time, | am confi-
dent we will unlock scientific and medical discoveries that
can improve lives around the globe.”

At Weill Cornell in New York City, the campaign will
fund programs such as the construction of a new $650 mil-
lion, 350,000-square-foot Biomedical Research Building in
the vicinity of the Medical College. This new facility will
double Weill Cornell’s existing research space, accommodat-
ing more laboratories and scientists to accelerate biomedical
discoveries. The building will be designed with laboratories
in an open layout to foster communication and collaboration
among scientists.

The campaign will also fund new translational and clinical
research programs focused on global health and infectious dis-
ease, cancer, cardiovascular and neurodegenerative disorders,
diabetes and metabolic diseases, reproduction and fertility,
aging, and strategic scientific methods such as stem cell and
developmental biology. “We have our work cut out for us,”
Mr. Weill said. “But we are poised for greatness.”
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IMESSAGES

A Special Message from the
President of Cornell University

N 1IVY LEAGUE UNIVERSITY AND THE

land-grant university for the State of New

York, Cornell University is known for its col-

laborative, interdisciplinary culture, and the
breadth and depth of its research enterprise. More than ever
before in its history, Cornell is drawing on the combined
strength of its Weill Cornell Medical College and its Ithaca
campus to improve human health through pathbreaking
basic and translational research.

One of the early success stories to come from inter-
campus collaboration is the development of biodegradable
artificial skin for burn victims as the result of collaboration
between a surgeon at Weill Cornell and a professor of tex-
tiles and apparel at the Ithaca campus. Spurred by a small
grants program funded jointly by the Weill Cornell Medical
College and Cornell University in Ithaca, and guided by
faculty committees whose membership spans both cam-
puses, Cornell is developing collaborations in several areas
that offer exceptional promise: biomedical engineering,
nanomedicine, and systems biology; multidisciplinary
approaches to cancer biology; chemical biology and experi-
mental therapeutics; and global health and infectious dis-
eases. In addition, graduate student linkage programs are

beginning to provide opportunities for graduate students to
travel between Ithaca and New York City for study and
research.

Cornell’s intercampus collaborations received a signifi-
cant boost in October, when New York State Governor
George Pataki announced a $10 million grant from the state
to benefit both the Ithaca and Weill Cornell campuses, with
the intent of enabling Cornell to contribute even more sub-
stantially to the state’s stature as a leader in biomedicine,
biotechnology, and other dynamic high-technology fields.

As someone who has faculty appointments on both
campuses, | am convinced that there are tremendous
advantages to be gained through intercampus collaborative
research and graduate education. | invite you to explore this
issue of Weill Cornell Medicine to discover some of the
groundbreaking research being conducted at the Medical
College and the Graduate School of Medical Sciences. The
collaborations among researchers on the New York City
and Ithaca campuses—which are enabling Cornell to
expand knowledge of life processes and to make transfor-
mative contributions to advancing health and combating
disease—will be featured in an upcoming issue.

—David J. Skorton, MD

From left to
right: President
Skorton, Dean

Gotto, Sanford
Weill, and Dean
Hajjar

RICHARD LOBELL
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The Science of Healing

Improving the human condition through research

HIS SPECIAL ISSUE OF WEILL CORNELL MEDICINE
magazine focuses on the important and extraordi-
nary work being done by the talented researchers
and scientists in our Weill Cornell Graduate
School of Medical Sciences. Led by Dean David P. Hajjar,
the Graduate School now ranks as one of the top research
institutions in the country. True to the Cornell spirit, our
graduate students, researchers, and faculty are leaders in
the advancement of the basic sciences, and thus will help
shape the future of medicine and the improvement of the
human condition. In the pursuit of this essential goal, we
are fortunate to have the Sloan-Kettering Institute and the
Rockefeller University as our neighbors and partners.

As noted by President David Skorton, a fellow physician,
in his accompanying message, the call for greater intercam-
pus collaboration between Weill Cornell Medical College
and Ithaca has created an invigorating sense of new possi-
bilities—and the year ahead promises even more exciting
innovations, initiatives, and breakthroughs to deliver on our
goals of unexcelled patient care, research, and education.

In order to strengthen the bridge being built between the
Ithaca and the New York City campuses, we have launched
a massive—and crucial—capital campaign that seeks to
raise more than $4 billion in the next five years to support
the students, faculty, and facilities of Cornell University.
Just over $1 billion will go to the Medical College, including
funding for a proposed research and basic science building to
be built near our Upper East Side campus. Gifts to the cam-
paign will also help us recruit the most talented and creative
researchers around the world to bolster our talented faculty.

As we take the first steps in this campaign, our tripar-
tite mission of education, research, and patient care can be
seen with more clarity than ever. | am confident that the
generosity of all the alumni, friends, and supporters of Weill
Cornell Medical College will bear fruit in research that will
benefit not only our local population but people around the
world, especially those in developing nations.

Some 225 miles may separate Ithaca and New York

Battling bladder cancer: Pharmacologist Dr. Lorraine
Gudas is studying the expression of an antibody called
LRAT, found in a normal organ (above) but absent in
an invasive tumor (below). Story on page 18.

City, but this will not deter us from building a true collab-
orative environment that will allow us to deliver on our
promise of bringing research “from bench to bedside” as
quickly as possible.

—Dean Antonio M. Gotto Jr., MD
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from the bench

Dr. Claudia Henschke

Leading a Revolution in Lung Cancer Detection

Early detection of tumors can increase survival rates in lung
cancer patients so dramatically that it could alter the way we
think about the disease, Weill Cornell researchers have report-
ed. The article in the October 26 issue of the New England
Journal of Medicine, which chronicled the results of a long-term
study by radiology professor Dr. Claudia Henschke and col-
leagues, made headlines around the world, including a front-
page piece in the New York Times and coverage on network
evening newscasts. Although some have taken issue with the
findings, the work could spark a revolution in the way the dis-
ease is treated—and sharply reduce its mortality rate.

Each year, about 160,000 Americans die of lung cancer,
more than the death toll for colon, breast, and prostate cancers
combined. Because the disease is often detected late in its
progression, it presently has a five-year survival rate of just 14
percent. The study, launched by Weill Cornell researchers in
1993 and eventually comprising nearly 32,000 patients and
thirty-eight institutions in seven countries, examined the effec-
tiveness of an annual low-dose CT scan of the lungs—roughly
akin to a mammogram for breast cancer prevention—as a way
to detect cancers early in people at higher risk for the disease.
(Most participants were smokers, former smokers, or people
exposed to secondhand smoke or occupational hazards such as
asbestos.) It found 484 cases of lung cancer, 412 of which
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were at Stage I—the only stage at which patients have a high
likelihood of a surgical cure.

The Stage | patients who declined treatment all died within
five years. But those treated with surgery had a ten-year survival
rate of 92 percent—a vast improvement from the odds without
the scans. “We believe this study provides compelling evidence
that CT screening for lung cancer offers new hope for millions of
people at risk for this disease,” says Henschke, the study’s lead
author and chief of NewYork-Presbyterian’s chest imaging divi-
sion, “and could dramatically reverse lung cancer death rates.”
The new diagnostic power is the product of technological inno-
vations that allow the detection of much smaller tumors:
although a CT scan once yielded only thirty images, current
methods have increased that number to 600, and submillime-
ter “slicing” can now be applied to the entire chest in a single
breath-hold. The scans, which are not yet considered standard
and therefore unlikely to be covered by insurance, cost $200 to
$300.

Henschke is the author of the general-interest book Lung
Cancer: Myths, Facts, Choices—And Hope, published by W. W.
Norton in 2002. In July, she made headlines with another find-
ing: that women are almost twice as likely to develop lung can-
cer as men, but are also more likely to survive it. Those results,
published in the Journal of the American Medical Association in
July, were based on a study of nearly 17,000 U.S. smokers and
former smokers.




Widening the Arsenal Against Bioterror

Two potential bioterror agents may become far less deadly,
thanks to work by Weill Cornell virologists. Hendra and Nipah are
related zoonotic viruses that can spread from their natural reser-
voir in fruit bats to other species, including humans. The mode of
transmission remains unclear, but it's thought to be relatively
easy—either via close contact with an infected host or inhalation
of microscopic pathogens. Infection often leads to fatal
encephalitis.

In October, Weill Cornell researchers reported in the Journal
of Virology that, by tweaking a peptide related to parainfluenza
virus, they may be able to prevent Hendra and Nipah from infect-
ing human cells. “The goal,” says pediatrics, microbiology, and
immunology professor Dr. Anne Moscona, “has been to have
some kind of drug like this that could be stored at key points
around the world, ready for mobilization in case of an outbreak.”
Nipah first emerged among pigs, and then humans, in Southeast
Asia, while Hendra was found among horses and their handlers
in Australia. Both have been included as potential bioweapons on

A

HENDRA |
HRN
(chain A)

HPIV3
HRC peptide
(chain B)

parainfluenza, the researchers knew that the virus has a mole-
cule known as “G” that binds to the surface of a cell and acti-
vates a special fusion protein that changes shape and helps the
virus enter. They found that a specific peptide would inhibit this
shape change and halt the fusion process in other viruses—sim-
ilar to the function of the early HIV-suppressing drug Fuseon.
“Today, HIV-positive patients typically receive a combination of
drugs to keep the virus at bay,” Moscona says. “We envisage
that a similar strategy might work someday against Hendra and
Nipah, where doctors would use a handful of different drugs to
stop infection by targeting various points in the viral life cycle.”

A Better Night's Sleep?

A drug now in Phase llI clinical trials
shows promise as the next genera-
tion of sleep aid, and a team of
researchers thinks they’ve pinpoint-
ed how it works. Neuroscientists at
Weill Cornell, the University of
Pittsburgh, and UCLA
published their findings
about the drug, called
gaboxadol, in the Pro-
ceedings of the National
Academy of Sciences last fall. The drug, they found,
works in an entirely different way from currently popu-
lar sleep aids like Ambien or older benzodiazepine
drugs such as Valium, and may be less likely to inter-
fere with the natural ratio of REM to non-REM sleep.

Dr. Neil Harrison

ASN145

ILE144] kYPAS

ASN145

“Drugs like Ambien work on the alpha-1 subtype of
receptors for the neurotransmitter GABA—that’s akin
to an ‘on/off switch’ for the central nervous system,”
says Dr. Neil Harrison, professor of pharmacology in
anesthesiology. “On the other hand, gaboxadol works
on another subtype, called alpha-4—it’s more of a
‘dimmer switch’ that might help regulate sleep in a
less disruptive way.”

In studying the drug’s mechanism, researchers
engineered a “knockout” mouse that lacked the

A Case of the Flu: Dr. Anne Moscona and colleagues are using a
peptide related to parinfluenza virus (purple) to foil the potentially
deadly Hendra virus (green and orange) as well as its relative, Nipah.

the National Institute of Allergy and Infectious Diseases’
Biodefense Research Agenda.

The breakthrough in infection-prevention draws on work by
the study’s lead author, assistant professor of microbiology in
pediatrics Dr. Matteo Porotto. Based on his past studies of

alpha-4 receptor; when administered gaboxadol, the
mice remained awake, while their normal counterparts
were sedated. In contrast to the “on/off” quality of
alpha-1, the alpha-4 receptors are thought to cause
specific neurons in the thalamus to fire at a slow, reg-
ular rhythm; that pattern, known as tonic inhibition,
sends the brain into restful, slow-wave sleep. If the
findings are correct, it would make gaboxadol the first hypnotic
to work via this mechanism, therefore mimicking natural sleep.
According to the National Sleep Foundation, nearly 60 per-
cent of Americans have insomnia at least a few nights a week,
and as many as 25 percent say they have used sleep medica-
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from the bench

tions at least once in the past year. However, many sleep aids
have undesirable side effects, particularly daytime grogginess.
Gaboxadol, which may have fewer side effects, was originally
developed in Denmark in the Seventies as an anticonvulsant for
epileptics, but was rejected as too sedating; it was revived in the
mid-Nineties as a possible hypnotic, or sleep aid. Although the
drug is being developed and tested by Merck & Company, the
study received no private funding.

DNA & Depression

Patients suffering from depression
long for immediate relief—but find-
ing the right medication is often a
months-long process of trial and
error. However, researchers led by
psychiatrist Dr. Francis Lee may
have found a genetic reason why
many patients don’t respond to cer-
tain drugs, and the discovery could o
make treating depression a more ' "
exact science. —

In a paper published in Science
in October, researchers at Weill
Cornell and the Rockefeller University describe the potential basis
for a diagnostic test: a variant in the gene that encodes a protein
called Brain Derived Neurotropic Factor (BDNF). Patients with the
variant gene would be unlikely to respond to selective serotonin
reuptake inhibitors—the most commonly used class of anti-
depressants, which includes Prozac, Celexa, Paxil, and Zoloft.

Their experiments included work with mice engineered to
have the BDNF variant. Engineered and normal mice were treat-
ed with Prozac and put in stressful settings; those without the
variant demonstrated less anxiety, while the engineered mice
were much less responsive to the drug.

Tallying the Costs of HIV

Total lifetime medical care for a patient with HIV will cost an
average of $618,900 under current standards, according to a
study by researchers at Weill Cornell and several other institu-
tions. In the November issue of the journal Medical Care, the
researchers reported the results of the study, which was intend-
ed to guide future funding allocations. They found that average
monthly care costs are $2,100—70 percent of which goes to
medications—with a life expectancy of 24.2 years from the time
of diagnosis. “Policymakers need accurate and up-to-date pre-
dictions of the future expense of HIV treatment if they seek to
ensure broad access to high-quality care,” says Bruce Schack-
man, chief of the Division of Health Policy and the study’s lead
author. “If they rely on outdated cost information, treatment pro-
grams will be underfunded and the economic value of HIV pre-
vention will be understated.”
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The lifetime per-person cost of HIV care, the study found, is
comparable to the estimated cost of care for a woman under 65
with cardiovascular disease: both have long life expectancies
with correct medical management. When costs are discounted
to reflect the fact that they will be covered in the future, the pro-
jected lifetime figure is actually $385,200 in today’s dollars, and
the expense that can be avoided by preventing each HIV infec-
tion is $303,100.

With the advent of new drug therapies, expected outcomes
for HIV patients have changed radically over the past decade. In
1993, the study reports, the life expectancy for an infected
adult without symptoms was just 6.8 years. The Centers for
Disease Control and Prevention estimates that about 40,000
Americans become infected with HIV each year. Of the roughly
1 million HIV-positive people in the U.S., one-fourth are unaware
that they are infected.

Shape Shifting

Nearly a third of American adults are obese, and 5 percent are
considered morbidly so. Each year, some 170,000 of these
severely overweight patients undergo gastric bypass (or bariatric)
surgery. Although the operation can offer hope for people who’ve
long struggled with their weight, it’s rarely the end of the
process. “Massive post-surgical
weight loss leaves most patients
with unsightly excess folds of skin
and fat,” says assistant professor of
surgery Dr. Jason Spector, “and in
some ways the patient can actually
look worse, not better.”

For many people, the next step
is to undergo body contouring,
where surgeons remove excess tis-
sue and sculpt the physique. An
emerging field, body contouring = s
remains unfamiliar to many non- Dr. Jason Spector
specialists—a fact that prompted
Spector and two colleagues at New York University to author a
paper on the subject. Their “state of the science” review was
published in the November 7 issue of the World Journal of
Gastroenterology.

In 2005, nearly 56,000 bariatric surgery patients underwent
body contouring procedures—including tummy tucks, breast
augmentation, and lifts of the thighs, buttocks, and arms.
Spector notes that doctors typically recommend such proce-
dures not be performed until a patient’s weight has stabilized for
at least three to six months. Although complications are rare,
they include blood loss, clots, and abdominal hernias. “When
it’s over, patients generally tell us that every step along the way
was more than worth it,” Spector says. “They say they feel
healthier, more attractive, happier. And for us, that’s the goal.”
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Hope for Paralysis Patients

The discovery of a molecular “missing link” that drives nerve cell growth has brought
researchers a step closer to repairing injured spinal cords. The work, reported in the
October issue of Nature Neuroscience, concentrates on an enzyme called soluble
adenylyl cyclase (sAC), which has been found to spur the growth of nerve endings in
rat embryos. The research, which was funded in part by the Christopher Reeve
Paralysis Foundation, could also lead to breakthroughs in the treatment of certain
developmental disorders or a way to repair damage to peripheral nerves caused by
diabetes.

The enzyme sAC was first identified eight years ago by two Weill Cornell pharma-
cologists, Dr. Jochen Buck and Dr. Lonny Levin, co-authors on the Nature
Neuroscience paper; they also discovered that sAC is essential to the activation of a
biochemical “growth switch” called cAMP. (High levels of cAMP are present during fetal
development, but only in miniscule amounts in adult nerve cells.) In their work on
nerve cells from embryonic rats, the researchers found that when sAC was removed,
developing axons suddenly failed to grow. “In fact,” says lead author Dr. Samie Jaffrey,
associate professor of pharmacology, “without SAC, these embryonic axons began to
resemble axons in injured adult spinal cords—axons that were incapable of growth.”
Then they reversed the experiment by flooding nerve growth cones with sAC—and
axonal growth accelerated.

The team’s next step will be to introduce sAC to adult axons via a harmless virus
genetically designed to zero in on growth cones and express SAC in large quantities.
“With this new piece of the puzzle, we can begin serious work on introducing sAC
directly into damaged spinal cords, where we hope it will encourage axons to seek
out vital new connections,” says Jaffrey. “The ultimate goal is a treatment that can
prevent paralysis or restore movement to paralyzed individuals.”

Bathroom Break

A combination of two common medications could become the standard therapy for
men suffering from overactive bladder (OAB). A major clinical trial has found that
tolterodine (sold as Detrol LA) and tamsulosin (Flomax) work better together than
either drug does alone. The latter drug helps regulate bladder contractions while the
former eases the symptoms of enlarged prostate, thought to be an underlying cause
of male OAB.

It's estimated that 10 million American men aged forty and up suffer from OAB.
The double-blind, randomized clinical trial—by researchers at Weill Cornell, the
University of Texas Southwestern Medical Center, and the Medical University of South
Carolina—involved more than 850 patients treated at ninety-five urology clinics
around the country. For twelve weeks, participants received either one of the drugs,
both, or a placebo; they were asked to chart their symptoms in diaries, and their uri-
nary flow rates and volume were checked before and after the experimental period.

“A full 80 percent of men with moderate-to-severe OAB—uwhich is characterized
by symptoms such as urgent and frequent urination—who received these drugs
together reported a real benefit within three months of treatment,” says urology pro-
fessor Dr. Steven Kaplan, the study’s lead author. “In contrast, patients receiving
either tolterodine or tamsulosin alone reported improvements that were little more
than those seen by patients on placebo.” The results were published in the
November 15 issue of the Journal of the American Medical Association.

Weill Cornell Medicine is now available online. www.med.cornell.edu/publications
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