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Letter from the President

Hope
W

for our Future

here else but at the Academy can you be introduced
at once to a dozen brilliant young scientists from seven disciplines—neuroscience, organometallic chemistry, quantitative immunology, climatology, computer science,
astrophysics, and “open atomic and molecular systems”—hailing from seven countries—the U.S., China, India, Russia, Israel,
Hungary, and the Czech Republic?
In a world too often limited by invisible boundaries that
separate us by discipline, sector, and nationality, I find it thrilling to peruse the biographies (beginning on p. 18) of this year’s
extraordinary finalists in the Blavatnik Awards for Young Scientists. I think you will too.
While most scientific prizes are targeted to leaders in a single field (and often to renowned individuals who have made discoveries decades in the past), the Academy’s Blavatnik Awards
are devoted to identifying leaders of tomorrow in any and all
scientific disciplines.
The task of comparing accomplishments across fields is daunting. This year it was the job of 40 uniquely qualified judges: leading scientists, engineers, and mathematicians who can speak to
the special nature of accomplishments in their own domains and,
at the same time, rise above their parochial interests and measure
accomplishments across disciplinary boundaries. They debated
fiercely as they narrowed a list of about 30 semi-finalists—25 percent of all entrants—to the dozen finalists. Selection of the award
winners from that group was even more contentious.
The names of the awardees will be first revealed at the Academy’s 6th annual Science & the City Gala on November 16 in
New York City. But I can tell you that if you take a few minutes
to read about the work of the 12 finalists, you will regard all of
them as winners.
I personally am deeply disturbed by the evolution of a postdoctoral system that prevents some of our most creative minds
from running their own labs until they are in their 40s. I am
even more concerned about the disproportionate commitment,
in the US and elsewhere, of national funding resources primarily to the “superstars” of science—to individuals who are often
in their sixth or seventh decade of life—that leaves far fewer resources available to young, up-and-coming scientists. This unbalanced distribution of scarce resources impedes the creativity
of the most vital among us. I can only wonder how individuals
like Francis Crick and Jim Watson, Josh Lederberg and Richard
Feynman would have fared in today’s science culture.
Academy Governor Len Blavatnik didn’t want to create yet
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another prize honoring people everyone already knows. And
he wanted to use his prize—initially, at least—to convey to the
world at large that the tri-state area’s universities and academic
medical centers offer a scale of talent that is unmatched.
If you look at the Blavatnik Finalists across the first three
years of the prize, you will see that Len’s vision has been confirmed. And this year you will see something else: brilliance can
be found in institutions not immediately identified with cuttingedge research.
I was particularly pleased that this year’s outstanding judges
recognized the work of Ben Oppenheimer. Leading a team of
even younger people studying a proto planetary disk comprised
of dust orbiting a star, Ben is one of the first researchers in the
world to see, in real time, the process of a solar system forming.
This is “cool.” But what is even cooler to me is that Ben
works at the American Museum of Natural History. Ben’s was a
first nomination for the AMNH, and he becomes the museum’s
first finalist. His nomination reminds us that great research is
done not only inside universities and academic medical centers,
but also in museums, companies, government labs, and research
institutions run by national academies.
Progress in science and technology takes place because of
the incredible diversity of institutions, disciplines, and individuals engaged in research. As I noted at the outset, we rarely see
the beauty of this diversity. Many of us work in silos—meeting
fellow biologists, fellow inorganic chemists, and so on. But The
New York Academy of Sciences specializes in building bridges—
across disciplines, between academia and industry, from science
to finance, and from science to art. With the help of visionaries
like Len Blavatnik, we get to specialize in identifying the most
exciting people who will be famous one day but who haven’t
been “discovered” yet.
Our capacity to build bridges and identify young stars has
contributed greatly to the resurgence of The New York Academy
of Sciences as it sits on the brink of entering its third century in
existence. I find it thrilling to see this year’s dozen exemplars of
our special commitment.

Ellis Rubinstein
President

Member News

Frank Wilczek

Avery Gilbert

Rosina Bierbaum

Norman Augustine

Paul Anastas

Paul Anastas, the Teresa and H. John Heinz III Professor in the
Practice of Chemistry for the Environment at Yale University,
was selected by President Obama to serve as Assistant Administrator of the Office of Research & Development at the Environmental Protection Agency. Anastas, who was profiled in the
Spring 2009 edition of this magazine, is known as the father of
green chemistry.
Norman Augustine chaired an expert panel that is expected to
advise the Obama administration that the current NASA budget is too small to permit human space flight to Mars or even
the Moon. At the request of the Office of Science and Technology Policy, NASA established the Review of US Human Space
Flight Plans Committee under Augustine in May. The committee, which included former astronaut Sally Ride among other
aerospace industry experts, engineers, and scholars, held public
hearings until mid-August. The committee also conducted an independent review of ongoing US human space flight plans and
programs and alternatives to ensure the nation is pursuing safe,
innovative, affordable, and sustainable plans for the future of human space flight. A final report was expected to be delivered to
the White House in mid-September.
Ride told the committee that the US can’t afford to send humans on any missions beyond those to the international space
station without boosting NASA’s FY2010 budget. Augustine, former chief executive of Lockheed Martin, acknowledged that, “If
we do want a strong space program, we might have to face up to
investing more,” the New York Times reported in August.
In addition to his long-standing Academy membership and
tenure at Lockheed, Augustine serves on the President’s Council
of Advisors on Science and Technology and the US Department
of Homeland Security’s Advisory Council. He is a former undersecretary of the Army and served as chairman and principal
officer of the American Red Cross. Read the committee’s final
report at www.nasa.gov/offices/hsf.
Rosina Bierbaum, Dean of the University of Michigan School
of Natural Resources and Environment, was named to the President’s Council of Advisors on Science and Technology. The council of 20 of the nation’s leading scientists and engineers advise the

Andrew Houck

President and Vice President directly to help the administration
formulate policy in areas where understanding of science, technology, and innovation is integral to policy development. Bierbaum was profiled in the Spring 2007 edition of the magazine.
Avery Gilbert’s book, What the Nose Knows: The Science of Scent
in Everyday Life, was shortlisted by the Royal Society to win its
2009 Prize for Science Books. The book was also a finalist for
the 2008 Los Angeles Times Book Prize in Science & Technology.
Gilbert has conducted research on human odor perception in
academic laboratories and in the R&D divisions of multinational
perfume companies. The book, his first, is a fast-paced tour of
the latest discoveries in scent and how they challenge long-held
beliefs about the sense of smell.
Royal Society judges noted: “One of the things you really
appreciate about this book is the feeling that you are in the presence of someone who really knows the subject. Since reading this
book we’ve all thought more about the scents around us and our
oft-neglected sense of smell.”
Gilbert spoke about the science of smell at the Academy in
2008 as part of the Science & the City Five Senses series. Hear the
podcast at www.nyas.org/scienceofsmell.
Andrew Houck’s talent was recognized by the Academy more
than a year ago when, as a 28 year-old postdoctoral student, he
was selected as a winner in the 2008 Blavatnik Awards for Young
Scientists competition. Now, the Assistant Professor of Electrical
Engineering at Princeton University has made it onto Technology Review’s annual list of 35 top innovators under age 35. The
MIT magazine commended Houck for “preserving information
for practical quantum computing.” As a Blavatnik winner, Houck
received $15,000 in unrestricted funds from the Academy.
Nancy Sheper-Hughes, the Chancellor’s Professor of Medical
Anthropology at the University of California, Berkeley, was in
the news when reports broke in July about an illegal organ trafficking ring in Brooklyn. Sheper-Hughes’ Organ Watch project
studies covert activities surrounding organ trafficking and blew
the whistle on the public officials and religious leaders who were
ultimately charged with arranging an illegal kidney transplant at
The New York Academy of Sciences Magazine • Autumn 2009
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Member News

David Skorton

Ralph Steinman

Mt. Sinai Hospital. A video of her October 2008 presentation to
the NYAS Anthropology Section is available online from New
York public television at www.thirteen.org/forum/topics/science.
David Skorton, Cornell University president and governor of the
Academy, was tapped by New York Governor David Patterson
to lead an economic development team. Under Skorton’s direction, the Task Force on Diversifying the New York State Economy
through Industry-Higher Education Partnerships will study best
practices and generate recommendations on fostering business incubation, growth, and emerging technology commercialization.
Ralph Steinman (profiled on p. 13) has been selected to receive
the prestigious 2009 Albany Medical Center Prize. The $500,000
prize, awarded annually, serves to encourage and recognize extraordinary and sustained contributions to improving health
care and promoting innovative biomedical research. The largest
prize in medicine in the US, it is bestowed on a physician or scientist or group whose work has led to significant advances in the
fields of health care and scientific research with demonstrated
translational benefits applied to improved patient care.
Steinman is the Henry G. Kunkel Professor in The Rockefeller University’s Laboratory of Cellular Physiology and Immunohematology in New York. Sharing the prize with Steinman are
Bruce Beutler, professor and chairman of the Department of Genetics at Scripps Research Institute, and Charles Dinarello, professor of medicine at the University of Colorado Denver School
of Medicine.
Frank Wilczek and six other Academy members were among
34 Nobel Laureates who signed a letter to Barack Obama in July
urging the President to ask Congress for legislation that meets
his demands for a Clean Energy Technology Fund of $150 billion over 10 years. The scientists criticized “The American Clean
Energy and Security Act” (H.R. 2454) that had recently passed in
the House for providing less than one fifteenth of the amount the
President proposed for federal energy research, development,
and demonstration programs.
The legislation, which, in September was awaiting a vote in
the Senate, “provides no stable, specific funding for sustained research in the Department of Energy’s Office of Science, or for
the energy research and associated technology development
programs of DOE,” the scientists wrote. “Given the expected
growing federal budget deficits, and the corresponding pressure
on the government’s discretionary budget, this is a serious deficiency.”
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Philip Zimbardo

The Laureates advocated to Obama for a bill that will “invest in energy research, development, and demonstration at an
amount approaching the stable $15 billion annual support that
you have proposed.”
In addition to NYAS Board of Governors member Wilczek, signers of the letter included President’s Council members
Paul Berg, Leon Lederman, F. Sherwood Rowland, and Phillip
Sharp, as well as Academy members Dudley Herschbach and
Robert Richardson. The full text of the letter is available at the
Federation of American Scientists website, www.fas.org.
Ernst-Ludwig Winnacker left his post as founding secretary
general of the European Research Council to accept an appointment as secretary general of the Human Frontier Science
Program Organization in July. The distinguished molecular biologist, who was previously president of the German Research
Foundation (Deutsche Forschungsgemeinschaft—DFG), brings
many years of high-level scientific research and policymaking
experience to the program.
Winnacker was actively involved in the establishment of the
Human Frontier Science Program in the late 1980s following
former Japanese Prime Minister Nakasone’s suggestion to create
an international program of collaboration to elucidate the complex mechanisms of living organisms.
Winnacker’s predecessor, Nobel Laureate Torsten Wiesel,
is also an Academy member. Wiesel served as HFSP secretary
general for nine years.
Philip Zimbardo, the renowned Stanford University psychologist who spoke in the Academy’s Science & the City series in
September 2008, kicked off the First World Congress on Positive
Psychology in Philadelphia in June with a lecture titled, “Change
Your Evil Ways.” His talk was based on his book The Lucifer Effect, which investigates why good people do bad things, and on
new research into heroism as the antidote to evil. Zimbardo, who
recently launched the Heroic Imagination Project to “celebrate
what is best in human nature,” suggests that when people can
imagine behaving heroically, they will think more positively
about the future and be more likely to do good than to do harm.
The Congress, organized by the International Positive Psychology Association, featured three days of lectures and workshops exploring psychological tools for helping people flourish,
instead of languish, in their personal, social, and professional
lives. Zimbardo urged the audience of 1,500 practitioners and
students of psychology to “ask big questions and use the best experimental methods.”

Inside the Academy
Brian Greene

Dean Kamen

Shaifali Puri

S&T Luminaries Present at
NYAS President’s Reception

Scientists Without Borders
Director Builds Community

More than 100 scientists, physicians, philanthropists, artists, entrepreneurs, and others gathered to celebrate the Academy’s role
in supporting science and scientists worldwide at the Fifth Annual NYAS President’s Reception on June 9.
The audience included the first-ever Chief Scientific Officer
of PepsiCo, Mehmood Khan, a physician and former pharmaceutical research director who was hired by PepsiCo CEO Indra
Nooyi to transform the food and beverage manufacturer into a
science and health-based organization. Other attendees included
Seth Berkley, president and CEO of the International AIDS Vaccine Initiative; visionary venture capitalist PC Chatterjee; philanthropist Jan Vilcek; media entrepreneur Bob Guccione, Jr.;
Pfizer Senior Vice President Toni Hoover; and NYU President
and Academy Board chair John Sexton.
Among those addressing the audience were inventor Dean
Kamen, who holds more than 440 patents on inventions ranging from the Segway transporter to the wearable infusion pump,
and Academy Governor and Columbia University string theorist
Brian Greene.
Greene used the occasion to kick off the 2009 World Science
Festival, an eclectic annual exploration of science and culture for
the public in New York City organized by Greene and his wife,
former ABC producer Tracy Day. He presented a video that emphasized the importance of the promotion of the public understanding of science.
Kamen introduced the audience to his national robotbuilding contest, known as FIRST, which engages teams from
nearly 17,000 grammar and high schools in 43 US cities to compete with the backing of 85,000 scientist and engineer volunteer
mentors.
“Kids are so distracted by what appear to be more exciting
alternative career options than science, technology, inventing,
and innovating,” Kamen said. “Every major career opportunity
they’re going to have available to them in the next 10 or 20 years
is going to require a fundamental appreciation and awareness of
science and technology—even if they don’t want to be a scientist
or a technologist.”
Sexton echoed that sentiment in closing remarks. “We have
entered the century that will be defined by science,” he said. “It
will be critical that we do all we can … to push the awareness of
science as deeply as possible into society.”

Scientists Without Borders, the NYAS-based global partnership designed to improve quality of life in the developing world,
began its second year of operation with a new director seeking
to leverage the project’s growing community to solve problems
more effectively. Shaifali Puri, named executive director of Scientists Without Borders in January 2009, served previously as
senior advisor to the president and chief operating officer of the
Empire State Development Corporation.
NYAS and the United Nations Millennium Project conceived
Scientists Without Borders as a way to join leading institutions,
academies, organizations, and funding agencies working in the
developing world, many of which do heroic work individually
but rarely take advantage of each other’s strengths. Launched in
May 2008, the project created a sophisticated database allowing
organizations, projects, and individuals with complementary
needs and resources to find one another. The goal is to create a
record of “success stories” that help to identify next steps in solving specific problems.
To date, 173 organizations, 129 projects, and 656 individuals
have compiled listings in the database. Partners include threedozen government, academic, and non-governmental organizations in health, development, and agriculture. A dozen corporations also support the project.
There already are success stories. Puri cites a favorite about
a Canadian immunologist who used Scientists Without Borders to find Kwame Nkrumah University in Ghana and asked
university officials if she could spend some time teaching there.
They welcomed her, on the condition that she leave behind a
course curriculum. “She finds funding, she goes to Ghana, she
teaches a course, and she leaves behind an immunology curriculum in a university that never had one,” Puri says. “That’s
making a difference.”
In the coming year Puri says she hopes to get the Scientists
Without Borders word out more broadly and to expand the number of organizations and individuals who use it. She hopes to see
the site evolve as a go-to place “for those engaged in sciencebased activities targeted toward improved quality of life in the
developing world.” The bigger goal, she says, is to determine
“what we do with that intellectual capital once it’s there—what
we do with that great spirit and desire to help and to make a
difference.”

The New York Academy of Sciences Magazine • Autumn 2009

5

Highlights from the

Annals of the New York Academy of Sciences
Immunology and Pathogenesis
of Viral Hemorrhagic Fevers

Cancer Vaccines
Edited by: R. Steinman, J.
Banchereau, and O.J. Finn

Edited by: A. Ansari, A. Jabbar, T.G.
Parslow, and R. Ahmed

With ten million persons afflicted each
year, no one is entirely immune to cancer
and its devastating effects on individuals
and families. But recent advances in the
development of cancer vaccines—either
as therapeutic agents or as preventative
measures—are hopeful indicators of
progress in this field. This volume comprises
invited chapters from world-renowned
researchers and clinicians that shed light on
recent steps forward in immunotherapeutic
and preventive approaches for future cancer
vaccines.

This volume covers basic biology,
pathogenesis, epidemiology, and
immunology of pathogenic hemorrhagic
fever arenaviruses such as dengue virus,
Rift Valley fever virus, Pichinde virus,
and hantavirus. Leaders in the field from
universities, industry, the National Institutes
of Health, and the Centers for Disease
Control and Prevention present up-to-date
information in these areas. The conference
was sponsored by the Comprehensive
Center for Translational Research on Human
Immunology and Biodefense at the Emory
Vaccine Center, Emory University.

The special online report highlights the 31st annual meeting of the Association for
Chemoreception Sciences (AChemS), held in Sarasota, Florida April 22–26, 2009,
attracting approximately 600 registrants and nearly 400 abstracts. In addition to poster
and platform presentations, the program offered symposia, special lectures, and various
National Institutes of Health–sponsored workshops, including one on computational
approaches to olfaction.
This twelve page summary, by AChemS President Donald A. Wilson and colleagues,
is a special supplement to the Annals of the New York Academy of Sciences, Volume
1170: International Symposium on Olfaction and Taste (July 2009).
Topics discussed include research
 challenging the longstanding notion that pure fat is tasteless
 on how the mammalian olfactory system integrates information about odors
 indicating that perceptions of taste and smell are influenced by expectation and
experience
 on evolution of chemoreceptors
 on gender differences in chemoreception
Learn more at www.nyas.org/olfaction.

Forthcoming Volumes
Hypoxia and Consequences: From Molecule to Malady
Edited by: C. Peers, G.G. Haddad, and N.S. Chandel

Cytokine Therapies: Novel Approaches for Clinical
Indications
Edited by: Raymond P. Donnelly

Academy members have free, unlimited online access to thousands of full-text Annals articles.
Members are also entitled to one free Annals volume each year. See insert for ordering information.

Inside the Academy

New NYAS Governors Have Led
Academia, Industry, Government
A City University of New York official, the chair of New York
State’s scientific and technical development foundation, and several leading corporate executives are among the six new members of the New York Academy of Sciences Board of Governors.
Other new governors installed during the Academy’s 191st
Annual Membership Meeting on September 17 at the Academy’s
7 World Trade Center headquarters include the president of a
leading medical education foundation and top executive of one
of the nation’s leading health insurers.
The new governors are:
» Robert B. Catell, Chair, New York State Foundation for Science, Technology, and Innovation (NYSTAR)
» Mehmood Khan, Chief Scientific Officer, PepsiCo
» Russell Read, CEO, C Change Investments
» George E. Thibault, President, Josiah Macy, Jr., Foundation
» Iris Weinshall, Vice Chancellor at CUNY
» Anthony Welters, Executive VP, UnitedHealth Group
In addition to the newly elected governors, two sitting governors—Brian Greene, Professor of Physics and Mathematics at
Columbia University, and Frank Wilczek, Nobel Laureate and
Herman Feshbach Professor of Physics, MIT—were reelected.
New York University President John E. Sexton was reelected
Board Chair and Bruce S. McEwen, the Alfred E. Mirsky Professor of Neuroendocrinology at the Rockefeller University, was
reelected Vice Chair. Developer Jay Furman, president of RD
Management LLC, was elected Treasurer. For further information, please see the Academy’s Board of Governors page online
at www.nyas.org/WhoWeAre/bog.aspx.

Two Iranian MDs Receive NYAS
Pagels Human Rights Awards
Iranian brothers, imprisoned in their home country since January 2009 for their long fight against HIV/AIDS, have been named
recipients of this year’s Heinz R. Pagels Human Rights of Scientists Award from the New York Academy of Sciences.
The two physicians, Arash and Kamiar Alaei, “have worked
tirelessly and selflessly for the prevention and treatment of HIV/
AIDS in Iran over a period of many years,” the NYAS Board of
Governors Committee on Human Rights of Scientists said in issuing the award. “Their work has been successful in diminishing the spread of this serious illness in Iran and in publicizing
concrete and specific ways to move forward in the struggle to
achieve this goal … They have persisted against opposition within Iran at great personal cost.”
The Alaeis’ work “has been recognized by major international organizations, including the 2008 report by UNAIDS, the
Joint United Nations Programme on HIV/AIDS, which referred
to their activities as a model for other developing nations,” the
committee said.

Arash Alaei is the former director of the International Education and Research Cooperation of the Iranian National Research Institute of Tuberculosis and Lung Disease. His brother,
Kamiar, is a fellow of the Asia Society and doctoral candidate at
the SUNY Albany School of Public Health.
In addition to their work in Iran, the Alaeis have held training courses for Afghan and Tajik medical workers. Their work
with drug addicts and prostitutes in Tehran was featured in a
2004 BBC television documentary, “Mohammed and the Matchmaker,” in which Kamiar Alaei said: “We face a huge potential
HIV problem in Iran, and in order to start to confront it we need
to talk about the root causes…Many people are still afraid to talk
about it. Some people with HIV are ostracized and stigmatized,
and they are often very isolated.”
Despite the Alaeis’ success—Iran’s response to HIV/AIDS
has won international acclaim and World Health Organization
recognition as a model of best practice—the government of President Mahmoud Ahmadinejad has not been supportive.
The Alaeis were arrested by Iranian security forces in June
2008. Iranian authorities accused them and two other defendants
of “communications with an enemy government” and of seeking
to overthrow the Iranian government. The brothers were tried,
convicted, and sentenced to prison in January 2009.

Annals: Vaccine Research Needs
Support to Test Cancer Cures
Despite fast-growing evidence that immunologic therapies
can be effective cancer treatments, support for research hardly
matches its potential, a top cancer expert and Academy member
says in the latest Annals of the New York Academy of Sciences.
The science of cancer immunology is admittedly “intricate” because of the many cellular targets, “check points” and treatment-evasion mechanisms that tumors present to a vaccine or other immunologic treatment, Ralph Steinman of The Rockefeller University,
acknowledges in his preface to the Annals volume “Cancer Vaccines: Sixth International Symposium,” published in September.
But given the accumulating knowledge in the field, many
researchers are wondering why oncologists don’t yet have vaccines that actively mobilize T-cell activity—the cornerstone of
the immune system’s ability to fight disease—to prevent and treat
many cancers, Steinman writes.
A major obstacle “is the inability to vigorously pursue research in patients, to test combination approaches, to set standards for what we need to know, and to determine in different
types of cancer the best immune-based approaches,” says Steinman, who adds that “immunologic approaches to cancer are being neglected.”
The Annals volume is based on select presentations at the
6th Annual International Cancer Vaccine Symposium, held at
the Academy in 2008. The conference was organized by Steinman, Olja Finn, and Jacques Banchereau with major support
from the Hasumi Foundation and additional support from the
Esai Foundation and the Journal of Experimental Medicine.

The New York Academy of Sciences Magazine • Autumn 2009

7

Academy eBriefings
eBriefings are online multimedia reports documenting recent Academy events. Find the new and
noteworthy ones previewed here and more at www.nyas.org/ebriefings. Compiled by Chris Williams

Dengue, Meningococcal,
and Pneumococcal Vaccines
Strategies for Developing Countries

D

espite advances in treatment and prevention, communicable diseases remain a major public health problem
in much of the world. Thirty-two percent of all deaths
worldwide are due to infectious diseases, and there is a stark inequality in the global distribution of diseases that could be prevented with vaccines. The developing world, including regions
of Southeast Asia, Africa, and Latin America, bears the greatest
burden, in part because life-saving vaccines that are part of routine care in industrialized countries still have not been broadly
implemented in these regions. In cases where no effective vaccine yet exists, market forces have made it difficult for drug makers to invest the resources necessary to eradicate disease.
Providing vaccines for meningococcal and pneumococcal
diseases, dengue, and dengue hemorrhagic fever to the poorest
of the world are typical of the challenges to fighting disease in
these regions. Hurdles span research and development, prioritization, regulation, funding, infrastructure development, implementation, and surveillance and monitoring.
In the case of pneumococcal infection, for example, children in
the US have been routinely immunized since 2001; however Streptococcus pneumoniae remains the number one cause of vaccinepreventable death in children worldwide. One million infants
and half as many adults die every year, in large part because the
vaccine is just now beginning to be introduced in developing
world countries.
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As Emilio Emini, executive vice president of vaccine research and development at Wyeth Pharmaceuticals, explained at
the Academy, the estimated number of pneumococcal vaccine
doses required for worldwide use could be as high as 250 million per year. The burden is on biopharmaceutical scientists to
improve processes and decrease costs, Emini says. In addition,
WHO requirements must be met before the vaccine is eligible for
purchase by agencies like the UN that supply vaccines for developing countries. Cold chain requirements also add complexity
to delivery and distribution, and Emini noted that political will
in the countries in which the vaccine will be made available is
required.
In an exclusive NYAS video interview, Scott Halstead, research director of the Pediatric Dengue Vaccine Initiative, says
that increasing urbanization around the world is promoting the
spread of dengue virus. Given the lack of effective control of the
mosquito population that carries the virus, and the vast population at risk for contracting it, a vaccine is the best hope for controlling the disease. Fortunately, a number of vaccine candidates
are in clinical trials. Halstead is eagerly waiting to see the results,
and believes that market forces could be favorable to distributing an effective vaccine. “It doesn’t take much knowledge of the
world to see that an urban disease that affects middle and upper
class people, and that causes a lot of anxiety, is a potential moneymaker,” he says.

Recent and Forthcoming
Find these eBriefings at www.nyas.org/ebriefings.

Other speakers included Emil Gotschlich (The Rockefeller
University), Thomas Clark (CDC), Arthur Reingold (UC Berkeley), and Jon Kim Andrus (George Washington University). Their
presentations suggested that to protect populations from vaccinepreventable disease, initiatives should strive to achieve high immunization coverage rapidly, across age groups with the highest
disease burden, and should monitor waning immunity. The impact of herd immunity—the indirect protection of unvaccinated
individuals in a population where high numbers have been vaccinated—in controlling infectious diseases can be considerable.
However, carriage reservoirs that can reintroduce the organism
into the population should not be underestimated.
Working as partners, the public and private sectors will have
to develop creative funding approaches to ensure timely, equitable, and sustainable delivery of lifesaving vaccines to developing
countries. The speakers discussed a number of efforts working
toward these goals.
On the Web
See the full eBriefing at www.nyas.org/vaccines-eBriefing.

» BACE1 and Alzheimer’s Disease:
Targeting a Link in the Amyloid Pathway

» A Beautiful Machine: Investigating
the Inner Workings of the Ribosome

» Charge and Release: Electrostatics and
Thermal Regulation in Smart Materials Design

» Circadian Disruption and Cancer: Making the Connection
» Clean Technology in New York:
A Survey of the State’s Strengths and Prospects

» Cytokine Therapies: Novel Approaches for Clinical Indications
» Folkman’s Legacy: Angiogenesis and Cancer Therapeutics
» HPV and Cancer: Future Prospects
for Vaccination and Screening

» Human Swine Flu (H1N1) and Novel Influenza Pandemics
» Improving Pediatric Health: Biobehavioral
Approaches to Childhood Disease Management

» Innovate New York: Envisioning an Inventive City
» The Market’s Hidden Cards: Algorithmic Trading Strategies
» Out of Line: Cell Polarity in Cancer
Progression, Invasion, and Metastasis

» Potent Pathways: Structure-Guided
Drug Discovery with Protein Kinases

» Profiles in Pluripotence: Systems Biology of Stem Cells
» Short RNAs in Stress and Longevity: Regulatory Pathways
» Pattern Recognition: A Systems Approach to Studying Cancer
» Therapeutics for Cognitive Aging:
Preserving Mental Vitality across the Lifespan

» Transforming Principles: MicroRNAs
in Muscle and Cardiac Development

Shortening the Food Chain:
Farming in the City
Worldwide, population growth is increasing the demand for
food at the same time that climate change is altering agricultural
patterns and suppressing some crop yields. In addition, conventional agriculture is resource intensive: It encumbers land, uses
water and chemicals extensively, and relies on long-distance
truck transport to bring its products to market, consuming large
amounts of energy and emitting CO2 into the atmosphere.
Recently, some have begun to imagine ways to make agriculture more sustainable by better integrating it into our increasingly urban world. As Cynthia Rosenzweig explained in a meeting of the Academy’s Green Buildings Discussion Group, urban
agriculture is “an exciting set of methods” that in a variety of
ways can help adapt to climate change and mitigate greenhouse
gas emissions. The approach recognizes that cities are among
the parts of the world most vulnerable to the effects of climate
change, but also hold the potential to play a major role in adaptation and mitigation.
Dickson Despommier’s Vertical Farm Project is one pioneering example of efforts to integrate food production into the
urban fabric. His concept is to bring commercial farming within

the heart of cities—and not only on plots of ground but on tall
buildings. The project was initially conceived as a way to protect crops from parasites, but has evolved to integrate technologies such as hydroponics, aeroponics, drip irrigation, waste-toenergy, automation, water recapture, passive energy, and LED
lighting to grow food indoors. Despommier envisions that the
approach could not only be much more resource-efficient than
traditional agriculture, but could also give more land back to nature in rural areas to sequester carbon.
Engineer Ted Caplow sees a number of synergistic benefits of integrating agricultural functions into building design.
Placing a greenhouse atop a building, for example, reduces the
energy both structures consume—the building helps heat the
greenhouse, while the greenhouse helps cool the building. He
discusses several projects that his firm has designed, pointing
out that urban agriculture isn’t just good for the environment, it
can also be very profitable.
On the Web
See the full eBriefing at www.nyas.org/urban-agriculture.
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A Dangerous Divide: The Two Regenerative Medicine:
Cultures in the 21st Century Progress in Stem Cell and
On May 7, 1959, the British novelist and governmental science Transplantation Research
advisor C.P. Snow coined what was to become one of the more
durable phrases in the history of 20th century intellectual life.
Honored with the opportunity to deliver Cambridge University’s
annual Rede Lecture, Snow used the occasion to diagnose a fundamental rift in English academic, political, and intellectual life,
a “gulf of mutual incomprehension” between what he called “the
two cultures.”
The two cultures in Snow’s analysis were literary intellectuals
on the one hand, and scientists on the other. A scientist by training, Snow circulated in both worlds, but saw little communication
between the two, and a dangerous ignorance of science and technology within the literary community. Snow argued that this was
not just petty academic chauvinism, but since many of the country’s leaders were educated within this balkanized system, it posed
a threat to the future of England’s competitiveness and human
progress, which he asserted relied on science and technology.
Snow’s polemic analyzed a problem in a specific time and
place, but 50 years later it continues to resonate, even if we now
face different issues. As NOVA executive producer Paula Apsell
pointed out in a New York Academy of Sciences symposium celebrating the anniversary in May, “The gap between the two cultures today is much less between scientists and literary intellectuals, as it is between science and the public.” Recent controversies
in the United States over the teaching of evolution in schools, the
discounting of scientific evidence and expertise within the Bush
administration, and the shortage of Americans educated in science and technology all point to a fundamental disconnect.
At the Academy, scientists, journalists, historians, teachers, artists, activists, politicians, and inventors spent a day considering the legacy of the two cultures controversy, discussed
current barriers in communication between scientists and others, and suggested practical ways to bridge the gap. Keynote
speakers included E.O. Wilson on how consilience between
the sciences and humanities could bring a new Enlightenment,
former Congressman John Porter on why scientists should become more engaged in public life, and inventor Dean Kamen
on a program he has developed to get kids excited about science
and technology.

Driven by a desperate need for alternatives to organ transplantation and more effective treatments for a variety of diseases,
research into all aspects of regenerative medicine has exploded
in the past decade. Stem cell biologists are investigating how to
generate mature tissue types from pluripotent stem cells and
ensure that the resulting cells don’t become tumors. Tissue engineers are attempting to synthesize three-dimensional structures with the physical, biochemical, and mechanical properties of original body parts. Nanotechnologists are supplying
some of the key materials for building new organs. Others are
exploring xenotransplantation from nonhuman animal sources
in the hope of circumventing the difficulties of creating new
organs and tissues.
A recent New York Academy of Sciences conference held in
Beijing spotlighted a diverse array of exciting work in this field,
as well as the many barriers that remain to be overcome to bring
regenerative medicine into the clinic. Among the participants
was Ibrahim Domian, a cardiologist at Massachusetts General
Hospital, whose efforts to isolate cardiac progenitor cells are
shedding light on mammalian heart development. Stefanie
Dimmeler of Hannover Medical School described clinical trials in Germany where bone marrow stem cells are injected into
the heart after infarct. Anita Chong of the University of Chicago reviewed the immunological problems that will need to be
overcome to ensure that new tissue does not provoke rejection
by the host. And James Yoo of the Wake Forest Institute for Regenerative Medicine described a 3D cell-printing technology in
which cells are passed through an ink jet printer to seed formation of new organs. Others explored issues related to stem cell
properties, mechanical forces that affect cellular behavior, and
how induced pluripotent cells (adult cells that are reverted to a
stem cell condition) could be used to produce cardiomyocytes.
In addition to reports on scientific findings, a panel of major financiers of research in regenerative medicine discussed
the challenges of supporting this high-risk work, and how to
ensure that it is adequately funded.
On the Web

On the Web
See the full eBriefing at www.nyas.org/two-cultures.
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See the full eBriefing at www.nyas.org/regenerative-medicine.

Essay

The Growth of Citizen Science
How amateurs are contributing to research

Y

ale University astrophysics professor Kevin Schawinski
studies how galaxies form. But his most valuable tool
isn’t a telescope or arcane theory. It’s Galaxy Zoo, a project that has enlisted the help of more than 150,000 “citizen scientists” to classify a million galaxies.
Why use people rather than computers for such an undertaking? At least for now, humans with a little training are more
accurate than expensive software. And when you have a million
galaxies to classify, you want all the help you can get.
Not so long ago, “citizen scientist” would have seemed to
be a contradiction in terms. Science is traditionally something
done by people in lab coats who hold PhDs. As with classical
music or acting, amateurs might be able to appreciate science,
but they could not contribute to it. Today, however, enabled by
technology and empowered by social change, science-interested
laypeople are transforming the way science gets done.
SATISFIED CITIZENS
Who are citizen scientists? A survey conducted by the forthcoming ScienceForCitizens.net Web site found that 46 percent of citizen scientists have graduate degrees (compared to the national
average of 10 percent). Like President Obama and 53 million
other Americans, a majority of citizen scientists hail from the
Generation Jones group, aged 44-55, described by commentator
Jonathan Pontell as having “a general aching to act.”
Technology makes it easier for people to get involved in serious science. The Internet has dramatically reduced the cost and
difficulty of sharing information and obtaining or using highquality scientific instruments. The spread of mobile smartphones
has been especially important for democratizing participation in
science. GPS and digital photography have become available to
the masses; soon, we will even see cell phone microscopes that
take color images of malaria parasites and TB bacteria using fluorescent markers.
Citizen scientists don’t do scientific research for a living;
they practice science for personal satisfaction. Many work with
grassroots organizations or professional scientists in academia
or government, or form their own social networks. They believe
that research and discovery should be accessible and useful. More
than half of all basic research in the US is federally funded, after
all. And it doesn’t take a PhD to grasp modern scientific problems like climate change, become involved in monitoring environmental conditions, or participate in policy discussions. Turns
out, it’s a short leap from supporting science to participating.
CONTRIBUTING TO CONTEMPORARY SCIENCE
Some citizen scientists look to the stars. GalaxyZoo is just one program popular with amateur astronomers. Other citizen scientists
are focused on Earth through formal and recreational projects.

By Darlene Cavalier and
Alex Soojung-Kim Pang

BeeWatchers, a program sponsored by the American Museum of
Natural History, relies on citizen scientists in its preservation efforts to identify more than 200 types of native bees and the plants
they pollinate (hear the Science & the City podcast about BeeWatchers on www.nyas.org/bees). Some of the more than 670,000
recreational fishermen in North Carolina are using Twitter to
log their catches, sharing critical data with marine biologists and
state officials in the process. Across the country, more than a half
million amateur chemists and biologists monitor the quality of
America’s waterways. Many organize into local chapters operating
on $2,000 a year or less and feed their findings to databases used
by professional scientists and policymakers.
Through projects like these, citizen scientists are collaborating with professionals, conducting field studies, and adding valuable local detail to research. Their data are improving local decisions and policy-making. And their independence sometimes
frees them to ask questions that lead science in new directions.
THE FINAL CITIZEN FRONTIER
What’s next for citizen science? We may soon see the citizen science equivalent of Big Science or Revolutionary Science—discoveries and collaborations that bring together millions of people, and change the dynamics of innovation and research. Yale’s
Kevin Schawinski envisions a day “when you’ve got a quarter of
a million enthusiastic people knocking on your door.” At that
scale, “the kinds of tasks that suddenly become possible are on
an entirely different level.”
Citizen scientists may also move into space. CubeSats—satellites roughly the size of large coffee mugs—are already being
put into space by NASA, and some experts predict they will be
affordable to the masses within a decade. Imagine one of science’s
final frontiers, formerly open only to governments and rocket
scientists, accessible to all.
No matter what fields they work in, citizen scientists will
continue, as Schawinski puts it, to “bring their insights, organizational skills, and a sense of community” to science.
Darlene Cavalier is the founder of ScienceCheerleader.com, a blog that
advances adult science literacy and promotes the involvement of citizens in science and science-related policy. She is developing ScienceForCitizens.net with her partner Michael Gold and Science House.
This major multifunctional Web site will act as a centralized hub to
enable people to learn about, participate in, and contribute to science
through recreational and formal research activities.
Alex Soojung-Kim Pang is Associate Fellow at the Saïd Business School,
Oxford University and cofounder of the Palo Alto Strategy Studio, a
research and consulting group based in Silicon Valley. He specializes
in forecasting the future of science and technology.
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Member Memoir

Expanding the
Immunology
Frontier

Ralph M.

STEINMAN
Henry G. Kunkel Professor and Senior
Physician, Laboratory of Cellular Physiology
and Immunology, The Rockefeller University
NYAS member since: 2002

As told by Ralph Steinman

Age: 68
MD: Harvard Medical School

I

wasn’t raised in a scientific family and
I didn’t have a focus on science early
on. In high school I took a vocational
test and it concluded that I could be anything. I was interested in everything and I
had absolutely no focus until I went to university at McGill. That’s when I first took
biology. I really became interested in physiology and medicine, though I took almost
every other course in the university. I knew
I loved research, but I also liked the practice of medicine a lot. As I went through
medical school I became more and more
focused on biology and medicine.
All along, at every educational institution, I had great teachers. They did what
mentors are supposed to: they provided
knowledge, support, and criticism. We
always need mentors, not just when we’re
starting out.
My key mentors were the ones that I
worked with in the lab—Orville Denstedt,
professor of biochemistry at McGill, and
then cell biologists Betty Hay and Jean
Paul Revel at Harvard Medical School.
For my postdoctoral work, I wanted to
come to Rockefeller and work with Zanvil
Cohn and James Hirsh. I had no second
choice, in part because they were the only
people taking cell-biological approaches to the immune system at the time. I
learned immunology sitting right in this
very room. We just read papers and that’s
how I learned. Working with them led me
to the discovery of dendritic cells in my
third year at the lab.
I feel that many people don’t recognize that the immune system is involved
in so many important conditions. The vast
majority of people may have never heard
of the word immunology. Even if they’re
taking an antibody that’s making them
well, they may have no idea this came
from immunology.
The major sacrifice you make as a
research scientist is that you don’t get to
spend enough time with your family. The
other thing one gives up is time outside the
lab making science understandable to the

Recent awards: Gairdner Foundation
International Award (2003); the New York
City Mayor’s Award for Scientific Excellence
(2004); the Albert Lasker Award for Basic
Medical Research (2007); the Albany Medical
Center Prize (2009)
Also enjoys: Ballroom dancing with wife
Claudia, time with granddaughters Isla and
Syla, and architecture.

community. I do a little public speaking,
but I definitely would have liked to have
had more time to get out and explain what
we’re doing. Not only because it’s fun being
with people, but it really is important.
I don’t like superlatives, but if I had
to try to describe my most important accomplishment, it was to discover a new
dendritic cell lineage of white blood cells
and to show that it initiates and controls
immunity. It was quite a struggle to get
there, but those discoveries in 1973 and
1978 convinced us we were on the path
to something new and important, and it
opened up the field. Dendritic cells help
you to understand how this remarkable
immune system is involved in many diseases, and what you might do to prevent
or treat diseases.
AIDS is our lab’s main target, cancer
is another, but we also want to learn to
silence or tolerize the immune system in
transplantation and many other settings
like autoimmune diabetes. And we want to
discover vaccines for many more diseases.
Some people would say the major
application is to use dendritic cells in immune therapy for cancer. There is plenty of
promise, but immunology in cancer is very
underdeveloped. I estimate that immunology is less than five percent of the effort
at the National Cancer Institute and very
little of that five percent deals with cancer
in patients—it’s people like me doing models outside of the patient. That’s one of the
things I’m trying to change, but it’s going
very, very slowly. We need people to see
this as an omission in the war on cancer
that must be overcome once and for all.

When you list the properties of tumor cells, it is fair to say that one is to
evade the immune system. But the immune system also knows how to reject
cancer cells. We have a cancer death rate
in this country of more than a half million
every year and we have 22,000 cancer patients in drug trials, but hardly any are immunologic. It’s a huge gap that we’re not
looking after. A number of immunologists
who think this way have gotten together
and, with help from various sources, come
up with a proposal which we call a cancer
immunotherapy network—a mechanism
whereby scientists will work together to
design the best immune-based studies in
cancer patients and make them accessible
to patients.
I often wonder what I’d be doing if I
didn’t take my biology course, but certainly if I had to do it over again I would do
the same thing. I love a lot of things about
my work, including being able to work
on a special campus like this and in New
York City. I love discovery and the way it
happens. I love tackling what I believe to
be a big problem. And I love the scientific
profession, its internationalism and the
many terrific people who are responsible
for one major advance after another. I’m
getting old, but because everybody in the
lab is so young, I feel like one of them, you
know, just tackling a problem.
On the Web
View the NYAS interview with Ralph Steinman
during the October 2008, Cancer Vaccines
Conference, at
www.nyas.org/steinman-interview.
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In Green
Company
Nobel Laureate and Academy
Governor R.K. Pachauri says
business must take the lead in
sustainability. Corporate Academy
members are doing just that,
some with support from NYAS
sustainability programs and services.

“Given the changes
that are taking
place in the world,
customers and
even suppliers are
going to be much
more sensitive
to the corporate
responsibility that
leaders show
towards society.”
—R.K. Pachauri
14
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RAJENDRA K. PACHAURI STEPPED INTO THE GLOBAL GREEN SPOTLIGHT
in 2007 when he accepted the Nobel Peace Prize on behalf of the Intergovernmental
Panel on Climate Change with former Vice President Al Gore. The 69-year-old industrial engineer and economist has chaired the IPCC, established by the World Meteorological Organization and the United Nations Environment Program, since 2002, and
recently took a half-time position as head of Yale University’s Climate and Energy Institute. But he has been working on issues of sustainability and climate change for far
longer. He has directed the The Energy and Resources Institute, one of Asia’s leading
centers of sustainable development research and education, since 1981, and he helped
lay the groundwork for the 1997 Kyoto Protocol.
In the interest of continuing to build its strength as a global resource of sustainable
science & technology expertise, the New York Academy of Sciences recently elected
R.K. Pachauri to its International Board of Governors, and will honor him for his work
promoting urban sustainability at the Sixth Annual Science & the City Gala in New
York on November 16. An ardent vegetarian who urges individuals to take responsibility for the environment, Pachauri has also been outspoken about the importance of corporate leadership in sustainability. The Fourth Assessment Report issued by the IPCC
under his leadership is considered the most detailed analysis of global climate change
ever undertaken. Among its numerous recommendations is the advice that “changes
in lifestyle and behavior patterns can contribute to climate change mitigation across all
sectors. Management practices can also have a positive role.”
Executive Editor Adrienne Burke visited Pachauri in his new office at Yale to talk
about corporate sustainability, and followed up with the leaders of sustainability and
green efforts at each of three corporate Academy members—IBM, Skanska, and PepsiCo—and with partner United Technologies Corporation. The companies are among
those implementing the kinds of sustainability efforts that Pachauri extols. For an overview of the Academy’s own sustainability efforts, also see “Green Academy” (p. 17).

How do you define sustainability?
PACHAURI: Simplistically, it is what Mrs. Brundtland and the
World Commission on Environment and Development put forward in 1987: a form of development which meets the needs of
the current generation without compromising the ability for future generations to meet their own needs. It’s simple, but how
one applies it in practice is not all that easy.
Is there a different definition for corporate sustainability?
PACHAURI: No, I wouldn’t say so, because the principles are the
same. Corporates also have a responsibility to see that we don’t
degrade the environment, that we don’t overspend our natural
resources.
Could corporations be models of sustainability for
communities, cities, or governments?
PACHAURI: As a matter of fact, they have to become models
for all of society because there’s going to be a greater and greater
level of economic activity in the corporate sector, and therefore
what they do will have a profound and a very wide impact on
society as a whole.
What do you mean when you say that a “complete
reorientation of thinking” among the leadership of
the corporate sector is overdue?
PACHAURI: There’s been a disproportionate focus on profits,
not only in the very narrow financial sense but also in the very
short term. You’ve seen many examples of corporates who found
over a period of time that their profitability was actually impaired
because they had this narrow and short-term focus. Given the
changes that are taking place in the world, customers and even
suppliers are going to be much more sensitive to the corporate
responsibility that leaders show towards society. If corporate organizations don’t take this newly apparent dimension into account, they are obviously going to lose markets and their market
share. This is why a complete reorientation of thinking will be
necessary.
Sustainability contains a genuine profit motive?
PACHAURI: Yes, and that profit motive essentially would require reflection for a longer period of time than has been the case
traditionally. Let me take the example of Wal-Mart—this is one
major company that has moved more genuinely towards sustainability, towards green issues. Or you take a company like General
Electric. They’re pursuing the business that they’ve been doing
in the past, but they have shown a clear commitment to looking at the future of green technologies and investing in them.
To different extents, a number of organizations are beginning to
show this, and the ones that have practiced this philosophy have
actually benefitted.
Where governments have failed, then, could corporations take the lead in promoting sustainability?
PACHAURI: You really need the combination of the two. If
government has policies, for instance, which impose irrational

Skanska
Elizabeth Heider, senior vice president
at Skanska USA Building, founded and
chairs the company’s Green Council.
Responsible for all internal and external
green consulting at one of the world’s
leading construction companies, Heider
says Skanska is focused on being the
leading “green city builder.”
“There are about 250 billion square
feet of commercial and residential space in the US,” says
Heider. “In the next 20 years, 150 billion will be renovated,
and 200 billion will be added. We have the opportunity to
influence the performance of more than 80 percent of the
country’s building stock.”
Appropriately, Skanska’s own offices occupy LEED
Gold-certified buildings in Atlanta, Orlando, and Seattle.
And a recent major renovation of the thirty-second floor of
the Empire State Building earned a Platinum LEED rating
for Skanska’s New York City headquarters.
Heider says the green design of the Empire State Building office relies on cool, efficient lighting and daylight to
minimize reliance on heating, ventilating, and air conditioning systems. Carpets and furniture are made with low
volatile organic compound and environmentally friendly
materials. Low-flow plumbing and automatic sensor fixtures
keep water use down, and energy costs are 50 percent lower
than in the company’s previous, smaller Manhattan office,
she says. “Once our investment in energy efficient features
is paid off, we have a tenant space that performs better,”
Heider says. “When you’re your own client, you understand
the economic consequences of what you’re doing,” Heider
says. “It’s helped underscore our belief that you have to take
a long view.”
prices rather than promote sustainability, then clearly the corporation will not be able to do much about it. Corporations are
answering to their shareholders. It’s important, of course, for
shareholders to be educated and to show a certain sensitivity to
social causes, but there’s a limit to that. If governments come up
with policies that run counter to sustainable development, then
there’s nothing you can do about it. You really need a combination of enlightened government policy and enlightened corporate leadership. In the absence of that, I don’t think you get the
right results.
You’ve said it’s crucial that governments from around
the world reach agreement on tackling the challenge
of climate change at the United Nations Climate
Change Conference this December in Copenhagen.
What will you consider to be a successful outcome of
that gathering?
PACHAURI: There are three [desired] outcomes. First, a very
firm commitment to reduce emissions by 2020. Then, a commitment to provide funding for those countries that are really
deprived, that don’t have the money to adapt to the effects of
climate change. And something that allows relatively easy access
to clean technologies for the developing countries.
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PepsiCo
Mehmood Khan, the chief scientific officer of PepsiCo, and a
newly elected Governor of the Academy, says sustainable communities are in the interest of a food and beverage manufacturing company. For PepsiCo, that means sustainability is about
more than its policies to partner with green-oriented partners
and to reduce the company’s carbon footprint with environmentally friendly packaging, reduced water use, and green
manufacturing and distribution practices. It’s about taking an
active interest in global consumer health and wellness. In fact,
one part of PepsiCo’s three-pronged “Performance with Purpose” approach introduced by CEO Indra Nooyi is to support “human sustainability.”
Khan’s 25-year career as a practicing physician and pharmaceutical company
executive informs this strategy. For instance, PepsiCo is engaged in programs that
teach children in Latin America to introduce physical activity into their daily life,
promote active lifestyles among 70,000 students in India, and reach millions of
Americans with a YMCA public health initiative.
“As a clinician,” Khan says, “I know that if my population is thriving, that’s
good for the company. That motivates PepsiCo to ask, ‘What are the right food and
beverage products we need to develop, produce, and distribute for our consumers?’
No company has the size, scale, and diversity of PepsiCo. If we do this right, we can
actually positively impact the way people around the world eat.”

IBM
IBM first formalized its environmental policy in 1971 and has
been publishing annual corporate sustainability data online
since 1990. The company is a member of the World Business
Council for Sustainable Development, and more than a quarter
of all computers on the Green500 List—a ranking of the most
energy-efficient supercomputers in the world—are IBM-built.
Now its Big Green Innovations initiative aims to apply information technology to solve sustainability issues for customers.
Sharon Nunes, vice president of the Big Green group, is charged
with applying IT to water management and other environmental areas. Nunes, who
holds a PhD in materials science, has worked her way though the management
ranks at IBM, serving variously in hardware and software development, R&D and
manufacturing, and as director of life sciences solutions, technology evaluation,
and emerging business. She says “IT can be a tremendous help to businesses and
governments in managing their environmental responsibilities.”
For instance, she says, IBM is helping utilities, food and beverage companies,
and processing plants save on operating expenses. In the Netherlands, IBM technology is helping control floods. And in Ireland, Nunes’ team helps the Galway Bay
harbormaster collect and assess data such as changes in algae growth, wave height,
and fish populations. Nunes also sees a role for IBM technology in managing water
security—keeping users and governments apprised of farm and industrial runoff
into water supplies, or of intentional contamination by eco-terrorists.
On an even grander scale, Nunes says IBM computing can make predictions
about the supply of water from the Himalayas to India as climate change shrinks
the snowcaps, and help governments anticipate migration of people across borders
as drought areas become drier and wetlands get wetter. “We don’t think IT is going
to solve all problems, but it can put people on the right track by giving them views
of water systems that let them make decisions based on facts,” she says.

Is addressing climate change and
getting to sustainability a bigger
challenge for policymakers or for
R&D scientists?
PACHAURI: First and foremost, it’s a
challenge for people at large. You really
have to convince the public of the fact that
what we’ve been practicing for a long time
is not sustainable and we have to bring
about a shift. In a democracy, you would
expect that the public will put pressure on
the politicians and the leadership to do
what’s expected.
And it’s essential for scientists to become effective communicators. Unless
they do that, the public is not going to get
to know the seriousness of some of the
problems that we’re facing and the kind of
solutions that are required. Scientists have
an increasing role in informing the public.
The Fourth Assessment report
from the IPCC suggests that
management practices could have
a positive role in climate change
mitigation. What are examples of
such management practices?
PACHAURI: There’s a tangible part of the
impact and an intangible part. The tangible part is what you actually save, what
you actually reduce in energy consumption. On the shop floor or in a factory,
launch a program of energy efficiency
whereby you ensure that every unit of energy is consumed using the most efficient
methods, the most efficient ecologies. Just
cutting out waste as part of management
practices could have a major impact.
The intangible part is creating a culture that would ensure that the organization will always focus on sustainability.
It’s like safety. There are organizations
that are extremely safety conscious with
seldom any accidents or explosions.
Similarly, for organizations that are very
particular about the efficiency of energy
use and minimizing waste, it’s all part of
managing practices which can achieve a
great deal.

On the Web
Rajendra Pachauri’s keynote address at Mexico City’s Science &
Innovation Week, hosted by NYAS.
www.nyas.org/Pachauri
Academy eBriefing: Clean Technology in New York.
www.nyas.org/cleantech
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Academy eBriefing including Skanska’s Elizabeth Heider’s presentation
at NYAS meeting “The Next Green Challenge: Energy Use in Existing
Buildings”.
www.nyas.org/greenchallenge

United Technologies
Corporation
“Our sustainability strategy starts with the
assumption that if you’re going to speak
about the issue, you have to demonstrate
internally that you’re a sustainable operation,” says UTC’s Senior Vice President of
Science and Technology, Michael McQuade. Indeed, McQuade says that since
1997, the building and aerospace technology company has
grown 100 percent, while reducing energy consumption by 20
percent and cutting water use in half.
But, he says, greener operations is just one part of the
company’s sustainability strategy. Part two is manufacturing
more sustainable products. For instance, the UTC jet engine
manufacturing company Pratt & Whitney has introduced a
new geared turbofan engine that is 12 percent more efficient

and substantially quieter. Otis Elevator, another UTC company, has created regenerative elevators that capture the potential
energy in the gravitational field on descent for use on ascent.
The elevators use only 25 percent of the energy of conventional
elevators, McQuade says.
The third component of UTC’s strategy is advocacy—“to
carry the message about the importance of the issue,” McQuade says. UTC is a member of the World Business Council
for Sustainable Development, and the company is particularly
focused on energy efficiency in buildings. Through the council, UTC helped commission a program three years ago to develop a road map for creating zero-net energy buildings.
“Buildings consume about 40 percent of the energy in the
US,” McQuade says. “Reducing energy consumption in buildings by 70-80 percent is the number we need to get to by 2050.”
That would be the equivalent of removing all cars and lightduty trucks from the road, he notes. “It’s a big message that
we’re helping to carry.”

Green Academy: How NYAS Supports Sustainability
As Rajendra Pachauri notes, the pursuit of
sustainability depends as much on building momentum among stakeholders as
it does on developing new research and
technology. In recent years, the New York
Academy of Sciences has taken steps to
support the growth of the global sustainability community with a plethora of new
programs and products. As a provider of
sustainability science & technology services and programs, the Academy has
quickly become an international resource
for scientists, engineers, policymakers,
and others committed to going green.
The Academy’s Physical Sciences &
Engineering, and Green Science & Sustainability programs convene frequent
meetings among scientists, engineers, and
others working in the areas of renewable
energy, green building design, and clean
transportation technologies. Discussion
groups on Green Science & Environmental Policy and Green Buildings take
advantage of the Academy’s downtown
Manhattan location to provide context for
events focused on topics such as zero-net
energy buildings, urban agriculture, and
electric vehicles. And the Academy will
debut a Greening Transportation & Infrastructure group this year.
In July 2009, the Academy teamed
with New Energy New York and the Energy & Environmental Technology Applications Center at the College of Nanoscale Science & Engineering to present
the Fourth Annual New Energy Symposium. There, experts discussed business
opportunities and challenges in solar

energy and energy storage, and clean energy entrepreneurs pitched to a panel of
investors and financial industry experts.
On November 13, the Academy and Johns
Hopkins School of Public Health will
present an afternoon symposium, “Water
and Health: Global Issues and Our Shared
Responsibilities,” with talks by public
health leaders including Peter Agre, Rita
Colwell, and Erik Peterson. Two days
later, the Academy will celebrate Sustainable Cities at its annual Science & the City
Gala, where Rajendra Pachauri and Indra Nooyi, the PepsiCo CEO known for
her expansive and integrated approach to
global and corporate sustainability, will be
among the honorees.
In addition to live gatherings, the
Academy disseminates knowledge about
sustainability through various media. The
Annals of the New York Academy of Sciences published “The Year in Ecology and
Conservation Biology 2009,” the second
volume of a series launched in 2008 to
improve the flow of information between
academic scientists and those charged
with the conservation of species and natural ecosystems. And the inaugural Annals
volume “Ecological Economics Reviews
2010” will examine topics at the crossroads of ecology and economics.
For the public, among numerous Science & the City podcasts covering sustainability topics, available at nyas.org, is
a visit to New York’s Go Green Expo and a
conversation with Columbia University’s
Assistant VP of Environmental Stewardship, Nilda Mesa, about greening the ur-

ban Ivy League campus.
Meanwhile, Academy eBriefings report on “Zero-Net Energy Buildings,”
“Clean Technology in New York,” and
the role of green chemistry in a sustainable world. Video available in the online
NYAS Media Center includes interviews
with longtime IPCC member Michael Oppenheimer on climate change, economist
Charles Komanoff on carbon taxes, and
beach erosion expert Stephen Leatherman
on rising sea levels.
The Academy also has taken on a consultative role in sustainable development.
In a partnership with the New York State
Foundation for Science, Technology, and
Innovation and the New York State Energy Research and Development Authority, the Academy is advising the state on
nurturing emerging cleantech industries.
And as host of Scientist Without Borders,
it has extended its reach into the developing world where sustainable, sciencebased activities are improving the quality
of life for people and communities.
NYAS also tries to walk the green
talk: its headquarters and conference center is in New York’s first green office tower, which maintains gold status in the US
Green Building Council’s LEED program.
And the magazine you are holding is
printed by DG3, a company that is ranked
fourth on the EPA’s list of the nation’s top
20 “green power purchasers” in commercial printing. It’s truly a green Academy.
—Adrienne Burke & Christopher Cooke
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Blavatnik
Awards
for
Young Scientists
Meet the 12 finalists in the 2009 competition

NOW IN ITS THIRD YEAR, THE ACADEMY’S BLAVATNIK
Awards competition, made possible through the generosity of
Academy Governor Len Blavatnik, acknowledges and celebrates
the excellence of the most noteworthy young scientists and engineers in New York, New Jersey, and Connecticut. The awards recognize highly innovative, impactful, and interdisciplinary accomplishments in the life sciences, physical sciences, and engineering
with unrestricted financial prizes for both finalists and awardees.

Sreekanth

CHALASANI
Age: 33
Provenance: Secunderabad, India
Current Position: Postdoctoral fellow,
Rockefeller University; will be moving to Salk
Institute to start his own lab

A groundbreaking experiment in gene therapy performed in
1990 by William F. Anderson initially inspired Sreekanth Chalasani to pursue a career in biology. He soon found that more research was needed to fulfill the promise of gene therapy, leading
him to choose research over medicine. He turned to neurobiology, fascinated by the brain and by specific questions surrounding how animals respond to changes in their environment.
“The brain is a beautiful system with a hundred billion cells,
each of them making about 10,000 connections. We know very
little about how it works,” he says. Chalasani uses the nematode,
C. elegans, as a model to understand how neural circuits trans18
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By Abigail Jeffries

The Academy is indebted to a panel of 63 esteemed judges
who conducted two rounds of reviews and made decisions based
on the finalists’ elegant, innovative, and significant interdisciplinary research projects. Eight faculty awardees will receive
up to $25,000 and four postdoctoral awardees will receive up to
$15,000 in unrestricted funds. Winners will be announced and
all finalists will be honored at the New York Academy of Sciences’ 6th annual Science & the City Gala on November 16th.
form sensory input into behaviors that occur on different timescales from a few seconds to many minutes. “The nematode nervous system controls a very interesting behavior that lasts many
minutes and includes random events,” Chalasani says. For instance, animals that have been removed from food spend about
15 minutes searching for it and executing behaviors at random
intervals, he explains.
His research uses a combination of genetics, imaging, and
behavior analysis, and employs engineering technologies to
probe the nematode’s neural circuits. The goal: “If we can figure
out these kinds of simpler processing modules, we will understand how larger modules in the brain work. In most cases, complex networks are merely connections of simple networks.”
Eager to improve student access to the laboratory experience in his home country, India, Chalasani co-founded Indigenèse Biotechnologies, which teaches basic molecular biology
techniques to undergraduates. He plans and coordinates the
educational program from the US. “It’s hard to get excited about
biology without access to a lab,” he says.

Paul

CHIRIK
Age: 36
Provenance: Philadelphia, Pennsylvania
Current Position: Peter J. W. Debye
Professor of Chemistry and Chemical Biology,
Cornell University

Paul Chirik’s research in the field of organometallic chemistry—the
study of reactions of carbon-based materials with metals—is infused with his life-long interest in world history. “What I’ve always
liked about synthetic chemistry is the ability to make something
that no one else ever made before. It’s like being an explorer.”
Sustainability and meeting the world’s energy needs are seen
by Chirik as molecular chemistry problems, and his research
aims to find ways to end fossil fuel and precious metal dependencies. His approach consists of two main projects: identifying
mild methods for nitrogen N2 fixation and finding methods for
replacing toxic precious metals in chemical synthesis.
In Chirik’s view, the discovery of how to make synthetic
ammonia fertilizer from atmospheric nitrogen was the most
important technological innovation of the 20th century. Yet
the techniques used in modern ammonia synthesis have seen
only minor improvements in the last 70 years. Chirik’s research
group has discovered zirconium and hafnium compounds that
promote the hydrogenation of N2 in solution under mild conditions. His team found that these compounds can also be used
to assemble organic molecules directly from N2 and CO2, which
are abundant, inert atmospheric gases. Chirik says these results
“pave the way for energy-efficient use of atmospheric nitrogen as
a feedstock for the synthesis of fertilizers, fuels, pharmaceuticals
and fibers.”
“Modern alchemy” is the term Chirik uses to describe his
other main project, which focuses on using inexpensive, innocuous iron compounds to replace toxic precious metals used
as catalysts in chemical synthesis. “We’re working on trying to
trick iron into acting like rhodium or platinum. Can you replace
rhodium with iron in catalytic converters? Can you use iron instead of platinum in a fuel cell?” he asks. “There is not enough
platinum on the planet to enable fuel cell technology. We have to
solve that problem. That’s the next horizon.”

Ofer

FEINERMAN
Age: 38
Provenance: Rehovot, Israel
Current Position: Postdoctoral fellow at the
Gregoire Altan-Bonnet Laboratory, Memorial
Sloan-Kettering Cancer Center

Ofer Feinerman recognized the beauty and elegance of science
when, as a high school student, he read about Einstein’s theory of
relativity. He went on to study theoretical physics, but decided to
shift from string theory to biology, where “the phenomena are at
the same time baffling and experimentally tractable.”
His research in immunology focuses on the communication
strategies that enable the formation of reliable, rich biological

systems from many smaller, less reliable components.
The immune system’s primary T-cells are noisy. That is, they
tend to react differently to the same stimulus, and this, Feinerman
has shown, renders them inherently and extremely unreliable.
“Yet somehow when we move from these very noisy single cells
to the whole system level, decisions become much more reliable.”
He has been able to demonstrate restoration of reliability in a different neural system by showing how microcircuits composed of
many noisy neurons can consistently perform logical operations.
Feinerman also works on understanding the role of regulatory T-cell interception of the chemical messages sent by ordinary T-cells when signaling that a virus is present and trying to
decide as a group whether to attack. He thinks this interfering
behavior may serve as a contest to the emerging conclusion of
the system, forcing it to overcome an obstacle before reaching
a final determination. Such population-level “proofreading” of
potential decisions could contribute to overall system reliability.
“Now is the perfect time for a physicist to enter the field
of immunology,” Feinerman says, describing his approach as a
marriage of numbers to the biological world. “I want to bring
quantitation to immunology and tilt the field in that direction.
Using these tools to identify the general principles that orchestrate noisy cells into a meaningful system will lead to advances
that can be translated to more effective treatments for disease.”

Carmala

GARZIONE
Age: 37
Provenance: Washington, DC
Current Position: Associate Professor,
Department of Earth and Environmental
Sciences, University of Rochester

Carmala Garzione likes to think about the way climate and
mountains interact, and she is fascinated by the dynamic relationship between the earth’s surface and its atmosphere. “Mountains
provide large barriers to climate, which steers and changes atmospheric circulation. I focus on regions where we can trace the record of climate and how it responds to the growth of mountains.”
Prior to the last decade scientists lacked the ability to measure anomalously high-elevation regions, such as the Andes and
the Tibetan plateau, over time. But Garzione has developed an
approach for measuring surface elevations in the past that sheds
light on the tectonic processes that cause mountain uplift. Previously it was assumed that folding or faulting of the earth’s crust
tracks the long-term surface uplift of a mountain belt. But Garzione’s team recently documented in the Andes that this range’s
surface uplift took place long after the faulting there occurred,
“which tells us that shortening and thickening of the upper crust
is not the only process that causes mountains to rise. Deeper
crustal and mantle processes must also be involved.”
Over the long term, Garzione hopes her research will provide insight into the fundamental tectonic processes that build
vast high-elevation plateaus. For now she hopes to focus on applying a new elevation proxy based on temperature histories of
carbonate sedimentary rocks. “We’ll be looking at surface temperatures over time in remote regions in northern Tibet whose
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elevation history has been difficult to trace because it’s a complex
region climatically,” she says. “The mere presence of Tibet has a
big influence on atmospheric processes. If we could apply some
of these newer techniques to understanding Tibet’s elevation history, it could fuel exciting interdisciplinary research that bridges
geoscience and atmospheric science.”

Tamas

HORVATH
Age: 42
Provenance: Nagykoros, Hungary
Current Position: Professor and Chair of
Comparative Medicine, Yale University

Although tennis and basketball were his passions as a youth,
Tamas Horvath’s curiosity about problems faced by biology researchers led him to read James Watson’s book The Double Helix. “I became intrigued by the flow of events and the excitement
of the discovery documented by the author,” he says. When the
time came to choose a career path, Horvath chose biology, then
followed the footsteps of his father and grandfather and trained
to be a veterinarian. He soon realized he preferred research to
clinical work and began a postdoctoral program at Yale that focused on the neuroanatomy of the hypothalamus.
Today Horvath’s main research interest is the neuroendocrine regulation of homeostasis, with particular emphasis on
metabolic disorders and the effect of metabolic signals on higher
brain functions and neurodegeneration. Horvath believes that
uncovering the governing principles of cellular energy metabolism, which provides the “fundamental cornerstone” for every
living organism, will transform the comprehension of physiological and pathophysiological processes.
What, when, and how we eat affects the body’s peripheral
tissues, sending messages directly to the brain, causing it to reorganize its circuits. “After lunch the connections in the cortex will
be different than they were before breakfast,” Horvath explains.
“Hypothetically, this enables us to perform better at certain tasks
at certain times of the day.” Would it be feasible to intervene in
brain function to selectively alter feeding behavior linked to diabetes or obesity? This is one of the puzzles Horvath’s team seeks
to solve. He is philosophical about the potential outcome: “Regardless of our ultimate finding, the research process will help us
develop different strategies and take a broader approach to treating these disorders and other conditions such as Alzheimer’s disease, Parkinson’s disease, aging, and cancer, all of which share
the same cellular metabolic processes.”

Lam

HUI
Age: 40
Provenance: Hong Kong
Current Position: Associate Professor,
Department of Physics, Columbia University

Lam Hui chose physics over his other main interest, philosophy,
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when he entered the University of California, Berkeley, as an undergraduate. He later completed a PhD in theoretical cosmology
at MIT. Early on, he became fascinated by the history of physics
and how ideas about the universe evolve with time. “I was impressed with the idea that science is not so much a task of collecting facts about the universe but also about constructing powerful
ideas in order to understand it.”
His primary research interests focus on big questions: What
happened the very first moments after the big bang? How did the
universe evolve from those initial moments to its present state?
“The answers promise to teach us much about physics at very
high energies,” he says. “They are also intimately connected to
the question of dark matter and dark energy, of which more than
90 percent of the universe is comprised today, yet about which
very little is known.”
Hui’s interdisciplinary approach employs both particle physics and astrophysics. “We need to use all the tools at our disposal
to answer these questions,” he says.
Hui and his collaborators have illuminated the thermodynamics of the intergalactic medium. They have developed a new
algorithm for simulating the low density of high redshift quasars known as the Lyman-alpha forest. And Hui says their work
on the fundamental physics of the intergalactic medium “has
helped spawn a new field of cosmology that turned the Lymanalpha forest into a treasure trove of cosmological information.”
As he pursues his analysis of dark energy, Hui hopes to develop
models “that are both theoretically compelling and testable” to
explain the mysterious acceleration of the universe’s expansion.
“This is the big puzzle for us,” he says.

Ben R.

OPPENHEIMER
Age: 37
Provenance: New York, New York
Current Position: Associate Curator and
Professor, Department of Astrophysics
American Museum of Natural History

Ben Oppenheimer has always had a passion for stars. “When I was
a child, I saved for a telescope and couldn’t stop reading about the
cosmos. The Hayden Planetarium in New York City was a favorite
place for me growing up,” he says. As an undergraduate at Columbia, Oppenheimer studied physics and worked closely with an
astronomy professor who assigned him X-ray imaging projects.
The field of adaptive optics was coming into prominence
in astronomy when Oppenheimer was in graduate school at
Caltech. He was part of a team that used this technique at the
Palomar Observatory. “An application for this is looking at objects that are close to nearby stars. I collaborated on a project to
find objects of intermediate mass between planets and stars, later
called brown dwarfs. We were lucky and did find the first one
known. That was an exciting moment.”
Oppenheimer continues “to look for things orbiting stars.”
His research incorporates input from optical, mechanical, cryogenic, electrical, and software engineering to develop new telescope imaging instruments that filter out the speckled contamination light radiating from stars. This enables smaller, fainter

objects such as exoplanets to be seen and their spectra analyzed.
“No one has cracked this problem of how to eliminate the light
contamination yet, so there is no roadmap,” he says.
Through observatory-based projects, Oppenheimer’s team
is collecting large amounts of data including information about
a proto planetary disk comprised of dust orbiting a star that
shows organizational structures, as if objects are forming inside.
“We are actually seeing the process of a solar system forming,”
he says. He foresees the ability to use imaging and atmospheric
spectral analysis to categorize planets according to traits such
as age, atmospheric chemistry, and the presence of life. “This is
what really drives me.” he says.

Eva

PASTALKOVA
Age: 34
Provenance: Prague, Czech Republic
Current Position: Research Associate, Center
for Molecular and Behavioral Neuroscience,
Rutgers University

Eva Pastalkova seeks to uncover how spatial and episodic memories are formed and maintained in the network of neurons in
the hippocampus. Among the puzzles that fascinate her: “When
you sit down and start thinking about your work, hobbies, or relationships, the brain spontaneously forms ideas and questions.
What does the brain neuronal network do to generate this activity on its own? How does the brain create and maintain memories?”
Pastalkova was a member of a team that studied mechanisms
that maintain long-term potentiation (LTP) of the synaptic connections between neurons. LTP is believed to be the primary
cellular mechanism responsible for learning and memory. She
and her colleagues demonstrated that the mechanism maintaining LTP also sustains spatial memory in rats, a finding that was
hailed by Science as one of the 10 big breakthroughs of 2006.
In her current research, Pastalkova and her colleagues study
the activity of hippocampal neurons while a rat is performing a
memory task. “We demonstrated for the first time that neuronal activity related to the memory and planning of an animal is
generated by the brain internally, similar to when you are sitting
in a chair and thinking,” Pastalkova says. This work opened the
possibility to study the relationship between internally generated spatial memories in rats and episodic memories in humans.
She is hopeful that these findings will also encourage further research into the mechanisms that internally organize activity in
brain structures other than the hippocampus.
Long distance running enables Pastalkova to be her own
experimental subject. “I think that everybody who runs has the
same experience: The external world disappears, the brain sinks
in and generates new insights, allowing me to see things from
unexpected points of view.” In January, Pastalkova will be starting her own lab at Janelia Farm, the Howard Hughes Medical
Institute Research Center.

Alexander

PECHEN
Age: 30
Provenance: Moscow, Russia
Current Position: Research Associate
Chemistry Department, Princeton University

In his youth, Alexander Pechen had an avid interest in nature and
mathematics. At 16 he went on to study physics at Lomonosov
Moscow State University and later completed a PhD in mathematical physics at the Steklov Mathematical Institute in Russia,
where his work focused on the analysis of stochastic dynamics of
atomic and molecular quantum systems.
Pechen describes his current research at Princeton as “an
exploration of the field of the control of open atomic or molecular systems”—those which interact with their external environment. “Such control problems are ubiquitous because controlled
or optimized open systems arise in many scientific disciplines,
including chemistry, physics, and biology,” Pechen explains. The
control of chemical reactions in solution, the production of selective excitations in atomic beams, and the genetic mutations
that determine the fitness and success of an organism are all examples of control or optimization performed to maximize certain desired properties of open systems.
Through analysis based on a unified description adopted
from the theory of open quantum systems, Pechen discovered
that it is possible to develop a single, unified mathematical treatment for a wide range of open system control phenomena; this
came as an “intriguing surprise,” he says. Robert Kosut, vice
president and cofounder of the Systems & Control Division of
engineering and research firm SC Solutions, describes Pechen’s
mathematical analysis of control landscapes—imagine mountain
peaks representing optimal best outcomes, and small hills representing less desirable outcomes—in open systems as “pioneering,” and says that the analysis applies across many disciplines
“showing the essential elements of the topological structure inherent in these seemingly disparate problems.”
Pechen’s next challenge is to build on this new understanding of open systems by investigating the implications of the
general analysis of their common control properties for specific
problems in physics, chemistry, and biology that are unified under his mathematical description.

Shai

SHAHAM

Age: 40
Provenance: Jerusalem, Israel
Current Position: Associate Professor and
Head of Laboratory, Rockefeller University

Shai Shaham grew up in a scientific household—his father was
an astrophysicist and his mother is a human cytogeneticist—and
as a child he was drawn to astronomy and physics. He went on
to study biochemistry and mathematics in college, eventually focusing on biology.
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A lover of puzzles, Shaham discovered “a wonderful problem to think about” in the form of glial cells. “In vertebrates, including humans, glia make up the vast majority of the cells in
the nervous system, yet we know little about the functions or
molecular effectors of these cells. In some sense, glia are the dark
matter of the brain.”
His current research uses the nematode C. elegans, which is
a model he would like to promote as an important in vivo system
for studying glia as the field emerges. “We discovered that glia in
this nematode model don’t affect neuronal survival as they do in
vertebrates. This gives us the opportunity to remove these cells
and ask what effect that has on the neurons left behind.” He is excited by his lab’s recent finding that glia associated with sensory
organs in C. elegans have the ability to sense the environment independently of neurons, implying an active versus passive role.
His lab’s discovery of a novel form of cell death may intersect with his work in glia to improve understanding of the genesis of degenerative diseases like ALS and Alzheimer’s. “Recent
studies suggest that glial cells play a crucial role in regulating
the survival of neurons that die inappropriately in both of these
diseases,” he says.
In addition to his enthusiasm for puzzles, Shaham also has
a passion for music that is backed up with considerable talent.
In his spare time he moonlights as a pianist with the Greenwich
Village Orchestra.

Daniel

SIGMAN
Age: 40
Provenance: Los Angeles, California
Current Position: Dusenbury Professor of
Geological and Geophysical Sciences,
Princeton University

Motivated by a profound interest in the natural world, and especially the ocean, Daniel Sigman works to understand why
the Earth has been so stable a platform for life for such a long
time. “We don’t know why the environment works,” he says. “The
Earth has been habitable by complex multicellular organisms for
hundreds of millions of years. The chain of life, generated more
than 3 billion years ago, appears not to have been broken since
then. This stability is remarkable. What we are seeking is a general theory for why this occurs.”
Sigman originally chose the field of Earth science out of an
interest in the highly structured nature of the environment, as
well as a reluctance to give up thinking about any one domain of
basic science. Today he notes that the basic sciences have evolved
to be far more interdisciplinary.
Sigman’s research considers the biogeochemical processes
that “transform and transport biologically important chemicals.”
He has developed a novel approach for analyzing natural stable
nitrogen isotope ratios and uses this tool to gain insight into the
ocean’s nitrogen cycle and its history. He also builds geochemical
models of the global ocean and atmosphere to understand the
significance of his results for the global carbon cycle and to guide
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his measurement efforts. “One major question is why the concentration of atmospheric carbon dioxide changes in step with
the waxing and waning of ice ages,” he says. “The connection
with nitrogen is that it is an important nutrient for ocean algae,
which take up carbon dioxide during photosynthesis.”
Mud is Sigman’s archive. “It’s pretty exciting to find a parameter to measure in that mud that will tell you important things
about the ancient ocean, like the nutrient concentration in surface waters and the rate of the process that brought nitrogen into
the ocean in the past.”

Denis

ZORIN
Age: 41
Provenance: Moscow, Russia
Current Position: Associate Professor
of Computer Science, Courant Institute of
Mathematical Sciences, New York University

The most exciting moments in Denis Zorin’s work in developing efficient computational algorithms for complex shapes occur
when he discovers an unexpected connection or insight, such
as a simple formula, that leads to a practical algorithm. For example, enabling vastly larger simulations of particles in a flow, or
simplifying and speeding up cloth animation. Zorin’s algorithms
are used in applications that range broadly from computer-aided
design of products like car bodies and shoes to animation and
biophysical simulations.
Influenced by his mother, a physicist, and “pulled in” to science by a specialized math and physics class in high school, Zorin
became interested in the interface between math and computer
science as a teen. His path ultimately led to the study of computer
graphics in graduate school. “The great attraction for me was that
this was interesting mathematically and at the same time it also
had immediate applications that were visual and accessible.”
Today Zorin’s research focuses on geometric modeling and
scientific computing. A significant portion of his research aims
to develop technology that is robust and reliable enough to apply
to many different problems. “What my collaborators and I are
doing is often one step removed from an application, but our
work is strongly motivated by applications that are sufficiently
broad so that the approach we develop could find its way into
a variety of tools,” Zorin says. His work on subdivision surfaces
found applications in a variety of settings from computer animation to CAD/CAM industries.
Zorin says he likes to think in terms of why as opposed to
how. “I’m interested in why a particular technique works or why
it doesn’t,” he says. “I’m looking for insights that could lead to
further developments in theory, but ultimately my goal is to create better tools for scientists and engineers.”
On the Web
The Academy is indebted to the generosity and commitment of the 63
judges of the 2009 Blavatnik Awards. To learn more about our judges
and awardees, visit www.nyas.org/awards/blavatnik.

Book Excerpt

Eyespot

Award-winning
science writer Carl
Zimmer explains
the “creation” of the
organ so complex
that it baffled
even Darwin

“THE EYE TO THIS DAY GIVES ME A COLD SHUDDER,” CHARLES DARWIN
once wrote to a friend. If his theory of evolution was everything he thought it was, a
complex organ such as the human eye could not lie beyond its reach. And no one appreciated the beautiful construction of the eye more than Darwin—from the way the
lens was perfectly positioned to focus light onto the retina to the way the iris adjusted
the amount of light that could enter the eye. In The Origin of Species, Darwin wrote
that the idea of natural selection producing the eye “seems, I freely confess, absurd in
the highest possible degree.”
For Darwin, the key word in that sentence was seems. If you look at the different
sort of eyes out in the natural world and consider the ways in which they could have
evolved, Darwin realized, the absurdity disappears. The objection that the human eye
couldn’t possibly have evolved, he wrote, “can hardly be considered real.”
Today evolutionary biologists are deciphering the origins of not just our own eyes
but the dozens of different kinds of eyes that animals use. Fly eyes are built out of columns. Scallops have a delicate chain of eyes peeking out from their shells. Flatworms
have simple light-sensitive spots. Octopuses and squids have camera eyes like we do,
but with some major differences. The photoreceptors of octopuses and squids point out
from the retina, towards the pupil. Our own eyes have the reverse arrangement. Our
photoreceptors are pointed back at the wall of the retina, away from the pupil.
For decades, most scientists argued that these different eyes evolved independently. The earliest animals that lived over 600 million years ago were thought to be eyeless creatures. As their descendants branched out into different lineages, some of them
evolved their own kinds of eyes. It now turns out, however, that this is not really true.
All eyes, in all their wonderful variety, share an underlying unity in the genes used to
build them. By tracing the history of these shared genes, scientists uncovering the steps
by which complex eyes have evolved through a series of intermediate steps.
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Opsins
Crystallins

OPSINS IN COMMON
When light enters your eye, it strikes a molecule known as an
opsin. Opsins sit on the surface of photoreceptor cells, and when
they catch photons, they trigger a series of chemical reactions
that causes the photoreceptor to send an electrical message towards the brain. Biologists have long known that all vertebrates
carry the same basic kind of opsin in their eyes, known as a c-opsin. All c-opsins have the same basic molecular shape, whether
they’re in the eye of a shark or the eye of a hummingbird. All
c-opsins are stored in a stack of disks, each of which grows out
of a hair-like extension of the retina called a cilium. In all vertebrates, c-opsins relay their signal from the stack of disks through
a pathway of proteins called the phosphodiesterase pathway. All
of these homologies suggest that c-opsins were present in the
common ancestor of all living vertebrates.
Vertebrates belong to a much larger group of species known
as bilaterians—in other words, animals that develop a left-right
symmetry. The main lineage of these other bilaterians, known as
protostomes, includes millions of species, ranging from insects
to earthworms and squid. Protostome eyes don’t have the c-opsins found in vertebrates. Instead, protostomes build another
molecule, known as an r-opsin. Instead of keeping r-opsins in a
stack of disks, they store r-opsins in foldings in the membranes
of photoreceptors. R-opsins all send their signals through the
same pathway of proteins (not the same pathway as c-opsins
send signals in vertebrates).
These similarities in the r-opsins suggest they evolved in the
common ancestor of protostomes, only after their ancestors had
branched off from the ancestors of vertebrates. Likewise, vertebrates only evolved c-opsins in their eyes after the split. In recent
years, however, evolutionary biologists have discovered opsins
where they weren’t supposed to be.
It turns out, for example, that humans also make r-opsins. We just don’t make them on the surfaces of photoreceptors where they can catch light. Instead, r-opsins help to process
images captured by the retina before they’re transmitted to the
brain. In 2004, Detlev Arendt of the European Molecular Biology Laboratory and his colleagues also found c-opsins where they
weren’t supposed to be. They were probing the nervous system of
an animal known as a ragworm, which captures light with r-opsins. Arendt and his colleagues discovered a pair of organs atop
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Vertebrates

Opsins
Crystallins

the ragworm’s brain that grew photoreceptors packed with c-opsins. Arendt sequenced the gene for the ragworm c-opsins and
compared it with genes for other opsins. He found that it is more
closely related to the genes for c-opsins in our own eyes than
it is to the genes for r-opsins in the ragworm’s own eyes. These
findings have led Arendt and other researchers to revise their
hypothesis about the origin of opsins: the common ancestor of
all bilaterians must already have had both kinds of opsins.
CLUES FROM CNIDARIANS
But Todd Oakley, a biologist at the University of California at
Santa Barbara, wondered if opsins might be even older. To find
out, Oakley and his colleagues turned to the closest living relatives of bilaterians. Known as the cnidarians, this lineage includes
jellyfish, sea anemone, and corals.
Biologists have long known that some cnidarians can sense
light. Some jellyfish even have eye-like organs that can form
crude images. In other ways, though, cnidarians are radically
different from bilaterians. They have no brain or even a central
nerve cord, for example. Instead, they have only a loose net of
nerves. These dramatic differences had led some researchers to
hypothesize that bilaterians and cnidarians had evolved eyes independently. In other words, the common ancestor of cnidarians
and bilaterians did not have eyes.
In recent years, scientists have sequenced the entire genomes of two species of cnidarians, the stellar sea anemone
(Nematostella vectensis) and a freshwater hydra (Hydra magnipapillata). Scanning their genomes, Oakley and his colleagues
discovered that both species cnidarians have genes for opsins—
the first time opsin genes had ever been found in a nonbilaterian.
The scientists carried out experiments on some of these genes
and discovered that they are expressed in the sensory neurons
of the cnidarians. Oakley’s research suggests that, as he had suspected, opsins evolved much earlier than bilaterians.
With discoveries from scientists such as Oakley and Arendt,
we can start to get a sense of how opsins evolved. Opsins belong to a family of proteins called G-protein coupled receptors
(GPCRs). They’re also known as serpentine proteins, for the way
they snake in and out of cell membranes. Serpentine proteins
relay many different kinds of signals in the cells of eukaryotes.
Yeast cells use them to detect odorlike molecules called phero-

mones released by other yeast cells. Early
in the evolution of animals, a serpentine
protein mutated so that it picks up a new
kind of signal: light.
At some point, the original opsin
gene was duplicated (Figure 8.13). The
two kinds of opsins may have carried out
different tasks. One may have been sensitive to a certain wavelength of light, for
example, while the other tracked the cycle
of night and day. When cnidarians and
bilaterians diverged, perhaps 620 million
years ago, they each inherited both kinds
of opsins. In each lineage, the opsins were
further duplicated and evolved into new
forms. And thus, from a single opsin early
in the history of animals, a diversity of
light-sensing molecules has evolved.
THE CRYSTALLINE CONNECTION
The earliest eyes were probably just simple
eyespots that could only tell the difference
between light and dark. Only later did
some animals evolve spherical eyes that
could focus light into images. Crucial to
these image-forming eyes was the evolution of lenses that could focus light. Lenses
are made of remarkable molecules called
crystallins, which are among the most
specialized proteins in the body. They are
transparent, and yet can alter the path of incoming light so as to focus an image on the
retina. Crystallins are also the most stable
proteins in the body, keeping their structure for decades. (Cataracts are caused by
crystallins clumping late in life.)
It turns out that crystallins also
evolved from recruited genes. All vertebrates, for example, have crystallins in
their lenses known as α-crystallins. They
started out not as light-focusing molecules, however, but as a kind of first aid for
cells. When cells get hot, their proteins lose
their shape. They use so-called heat-shock
proteins to cradle overheated proteins so
that they can still carry out their jobs. Scientists have found that α-crystallins not
only serve to focus light in the eye, but also
act as heat-shock proteins in other parts of
the body. This evidence indicates that in
an early vertebrate, a mutation caused αcrystallins to be produced on the surface
of their eyes. It turned out to have the right
optical properties for bending light. Later
mutations fine-tuned α-crystallins, making them better at their new job.
Vertebrates also produce other crystallins in their eyes, and some crystallins
are limited to only certain groups, such
as birds or lizards. And invertebrates with

eyes, such as insects and squid, make
crystallins of their own. Scientists are
gradually discovering the origins of all
these crystallins. It turns out that many
different kinds of proteins have been recruited, and they all proved to be good for
bending light.
In 2007, Trevor Lamb and his colleagues at Australian National University
synthesized these studies and many others to produce a detailed hypothesis about
the evolution of the vertebrate eye. The
forerunners of vertebrates produced lightsensitive eyespots on their brains that
were packed with photoreceptors carrying
c-opsins. These light-sensitive regions ballooned out to either side of the head, and
later evolved an inward folding to form a
cup. Early vertebrates could then do more
than merely detect light: they could get
clues about where the light was coming
from. The ancestors of hagfish branched
off at this stage of vertebrate eye evolution, and today their eyes offer some clues
to what the eyes of our own early ancestors would have looked like.
After hagfish diverged from the other vertebrates, Lamb and his colleagues
argue, a thin patch of tissue evolved on
the surface of the eye. Light could pass
through the patch, and crystallins were
recruited into it, leading to the evolution
of a lens. At first the lens probably only
focused light crudely. But even a crude
image was better than none. A predator
could follow the fuzzy outline of its prey,
and its prey could flee at the fuzzy sight of
its attackers. Mutations that improved the
focusing power of the lens were favored
by natural selection, leading to the evolution of a spherical eye that could produce
a crisp image.
The evolution of the vertebrate eye
did not stop there. Some evolved the ability to see in the ultraviolet. Some species
of fish evolved double lenses, which allowed them to see above and below the
water’s surface at the same time. Vertebrates adapted to seeing at night and in
the harsh light of the desert. Salamanders
crept into caves and ended up with tiny
vestiges of eyes covered over by skin. But
all those vertebrate eyes were variations
on the same basic theme established half a
billion years ago.
On the Web
Listen to an interview about The Tangled
Bank with Carl Zimmer in the S&C podcast at
www.nyas.org/carlzimmer.

Adapted with permission from The
Tangled Bank: An Introduction to
Evolution, by Carl Zimmer (copyright
2010, Roberts & Company, Greenwood
Village, CO). Coinciding with the
150th anniversary of the publication of
Darwin’s The Origin of Species, Carl
Zimmer’s new tome is a thorough and
accessible explanation of all that science
understands about evolution.

Carl Zimmer is a lecturer at Yale University,
where he teaches writing about science and
the environment. He is also the first Visiting
Scholar at the Science, Health, and Environment Reporting Program at New York University’s Arthur L. Carter Journalism Institute.
Zimmer’s work has been anthologized
in both The Best American Science Writing
series and The Best American Science and
Nature Writing series. He has won numerous
fellowships, honors, and awards, including
the 2007 National Academies Science Communication Award for “his diverse and consistently interesting coverage of evolution and
unexpected biology.”
His books include Soul Made Flesh, a
history of the brain; Evolution: The Triumph
of an Idea; At the Water’s Edge, a book about
major transitions in the history of life; The
Smithsonian Intimate Guide to Human Origins; and Parasite Rex, which the Los Angeles Times described as “a book capable of
changing how we see the world.”
His newest book, The Tangled Bank: An
Introduction to Evolution, will be published
this fall to coincide with the 150th anniversary
of the publication of The Origin of Species.
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Academy Calendar
Meetings & Conferences

October
Thu, Oct 15 • 1:00 PM – 3:00 PM

The Forensics of Structural Failure
Professional engineer James Cohen speaks at this
meeting of the Lyceum Society, comprised of the
Academy’s retired and semi-retired members.
Meetings are brown-bag lunches, open to all. Lunch
at 11:30 AM; lecture and discussion at 1 PM.

Fri, Oct 16 • 7:30 AM – 6:00 PM

Collaborative Health Care for
Older Adults: A Symposium for
Creating Dialogue between
Medicine and Dentistry
Marie A. Bernard of the National Institute on Aging speaks at this event bringing together geriatric
care leaders from the medical and dental communities for discussions on oral health and the role it
plays in the overall health of this population.

Mon, Oct 19 • 7:00 PM – 8:30 PM

The Greatest Show on Earth:
An Evening with Richard Dawkins
Science & the City hosts evolutionary biologist
Dawkins for the third event in its Provocative
Thinkers in Science Series as he launches his new
book, detailing the evidence for evolution. Reception and book signing to follow lecture.
SOLD OUT.

Oct 21 –24

Ninth Cooley’s Anemia Symposium
Elliott Vichinsky of Children’s Hospital and
Research Center, Oakland, Calif., and Ellis Neufeld
of Children’s Hospital Boston are the organizers of
this four-day event examining scientific advances
in thalassemia research that have resulted in new
iron-chelating drugs, understanding of adult
complications, and progress towards a cure in the
form of bone marrow and cord blood transplants,
or gene therapy.

Wed, Oct 21 • 6:00 PM – 8:00 PM

Managing Your Lab’s Money for
Physical Scientists and Engineers
Kurt H. Becker of Polytechnic Institute of New
York University and Simon J. L. Billinge, Scott
Snyder, and Jim Yardley, all of Columbia University
discuss best practices for balancing the books and
offer sage advice for those looking to run their own
research group.
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Tue, Oct 27 • 1:00 PM – 5:00 PM

Thu, Nov 19 • 1:00 PM – 3:00 PM

Is Alzheimer’s Disease Type 3 Diabetes?

The Evolution of Evolution in America:
A Personal View

Alzheimer’s disease has been called Type 3 diabetes,
unique to the brain; others suggest that diabetes is a
risk factor for Alzheimer’s. Suzanne M. de la Monte
of Brown Medical School, William L. Klein of
Northwestern University, José A. Luchsinger of Columbia University, and Mark Mattson of National
Institute on Aging, will discuss the significance of
cerebral metabolic disturbances in Alzheimer’s.

Matthew Chapman, the great, great grandson of
Charles Darwin, speaks at this meeting of the
Lyceum Society, comprised of the Academy’s
retired and semi-retired members. Meetings are
brown-bag lunches, open to all. Lunch at 11:30
AM; lecture and discussion at 1 PM.

Tue, Nov 24 • 6:00 PM – 9:00 PM

Oct 28 – 30

4th International Conference on
Oxidative/Nitrosative Stress & Disease
A three-day event to discuss the mechanisms
mediating the generation of reactive oxygen and
nitrogen species and their role in cardiopulmonary
diseases. The pulmonary toxicity of environmental
agents and directions for disease prevention and
treatment will also be addressed.

Celebrating 150 Years
of “Origin of Species”
At the fourth event in the Provocative Thinkers in
Science Series, Science & the City celebrates the
Academy’s most provacative past member on the
anniversary of the publication of his landmark
book. Lectures by Nobel Laureate Gerald Edelman
of Scripps Research Institute, Paul Ekman of University of California, San Francisco, and Terrence
Deacon of University of California, Berkeley, will
reflect on how Darwin’s theories have influenced
their diverse fields of research.

November
Fri, Nov 6 • 10:00 AM – 4:30 PM

4th Annual Machine
Learning Symposium
Robert Bell of AT&T Labs Research, Avrim Blum
of Carnegie Mellon University, Thorsten Joachims
of Cornell University, and Philip Long of Google
speak at this event coordinated to build a community of scientists in machine learning from the
NYC area’s academic, government, and industrial
institutions.

December
Mon, Dec 7 • 2:00 PM – 6:00 PM

Genome Integrity Discussion Group
Titia de Lange of The Rockefeller University, John
Petrini of Memorial Sloan-Kettering Cancer Center, and Rodney Rothstein of Columbia University
have organized this event, which aims to provide an
opportunity for genomics researchers to exchange
ideas and form collaborations.

Tue, Nov 10 • 8:00 AM – 5:30 PM

Immunomodulating Therapies
and Progressive Multifocal
Leukoencephalopathy

Mon, Dec 7 • 6:30 PM – 8:00 PM

A forum to discuss whether progressive multifocal leukoencephalopathy that has been seen in
multiple drug trials is a direct consequence of the
mechanism of therapeutic action or is an off-target
adverse affect of the therapeutic agent.

At the final event in the Science & the City Provocative Thinkers in Science Series, join Frankel,
the accomplished science photographer, and Whitesides, the chemical biologist and nanotechnology
pioneer. The two Harvard faculty celebrate the
launch a new coffee-table book, which uses art to
reveal the virtually invisible realities and possibilities of nanoscience.

Fri, Nov 13 • 1:00 PM – 6:00 PM

Water and Health: Global Issues and
Our Shared Responsibilities
Join the Johns Hopkins School of Public Health
for an exploration of water as one of Earth’s most
valuable resources.

No Small Matter: An Evening with
Felice Frankel and George Whitesides

Thu, Dec 17 • 12:00 PM – 3:00 PM

Lyceum Society Annual
Catered Holiday Lunch

For further details on meetings and conferences,
check our calendar at www.nyas.org/events.

2010
Tue, Jan 5 • 7:00 PM – 8:30 PM

Girls’ Night Out at the New York
Academy of Sciences: Helen Fisher
In the first event of a new Science & the City series
featuring brilliant women researchers speaking
on subjects of interest to women and people who
love them, Rutgers anthropologist Helen Fisher
presents research on the brain in love, and explains
her fMRI studies that reveal brain systems for
attachment, lust, and romance. Booksigning and
reception follow lecture.

Thu, Jan 7 • 8:00 AM – 7:00 PM

Sustainable City Finance
Gordon Feller of the Urban Age Institute examines
the dual crisis of the environment and of the banking system as an opportunity to enable sustainability in cities and regions and provide adequate
financing to utilize new technologies to transition
to a cleaner, greener urban age. The full-day conference brings together thought leaders and green
pioneers who are working to implement solutions
and share their views of what exists, what is needed,
and how sustainable cities can leverage the reform
of banking and credit markets.

Meetings
Policy
Meetings Policy

May 14 – 15

Fourth Annual Symposium on
Nephrogenic Systemic Fibrosis and
Gadolinium Based Contrast Media
Ali K. Abu-Alfa and Shawn Cooper, both of Yale
Medical School bring together expert scientists and
physicians in nephrology, radiology, rheumatology,
dermatology and pathology for a CME accredited
meeting to discuss this rare disease.

» DATES, TIMES, AND TOPICS OF

EVENTS LISTED HERE ARE SUBJECT
TO CHANGE. For up-to-date information, including ticket prices, please visit our
online calendar at www.nyas.org/events.

» Registration is required for most and

strongly encouraged for all events. To
register to attend an event, please use the
Academy events calendar online at www.
nyas.org/events or contact the meetings
department at 212.298.3725 or nymeetings@nyas.org.

Want to propose
» Unless noted otherwise, Academy events
a conference in
are held at:
a cutting-edge
The New York Academy of Sciences
7 World Trade Center
interdisciplinary, 250 Greenwich St. at Barclay, 40th Fl
New York, NY 10007
scientific topic?
Photo ID is required for entry.
The Academy invites you to contact
Dr. Kathy Granger at kgranger@nyas.org
to submit a proposal or get more
information on organizing a conference.

Mon, Jan 11 • 6:30 PM – 8:30 PM

New York Area Drosophila
Discussion Group
Four presentations by graduate students and
postdocs selected from area laboratories with an
emphasis on new and emerging data.

Mon, Feb 8 • 6:30 PM – 8:30 PM

Genome Integrity Discussion Group
Titia de Lange of The Rockefeller University, John
Petrini of Memorial Sloan-Kettering Cancer Center, and Rodney Rothstein of Columbia University
have organized this event, which aims to provide an
opportunity for genomics researchers to exchange
ideas and form collaborations.

Tue, Feb 16 • 7:00 PM – 8:30 PM

Girls’ Night Out at the New York
Academy of Sciences: Marion Nestle
In the second event of the new Science & the
City series, Marion Nestle, the Paulette Goddard
Professor in the Department of Nutrition, Food
Studies, and Public Health at New York University
and author of What to Eat, speaks on diet and food
politics.

Join us as we Celebrate
150 Years of Darwin’s
Origin of Species
Nov 24, 2009 · 6:00pm - 9:00pm
The Academy celebrates the 150th anniversary of the
publication of On the Origin of Species, by our most
legendary member, Charles Darwin, with insightful
discussion and a champagne toast.
With Gerald Edelman, Paul Ekman
& Terrence Deacon
Co-sponsored by the Center for Inquiry
and The Darwin 150 Project
Get your ticket now at
www.nyas.org/darwin150
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Donor Profile

Stimulated by Science
NYAS Honorary Life Governor Karen Burke
is known for finding what’s exciting in NYC,
from Studio 54 to Science & the City
By Adrienne J. Burke

W

hen Karen Burke reflects on
her path to a career as a research scientist and medical doctor, she credits her mentors and
supporters—inorganic chemist Michell
Sienko at Cornell University who inspired
her to pursue science; Harold Scheraga,
then chairman of the Cornell Chemistry
Department who became her PhD advisor; Ralph Steinman at The Rockefeller
University, whose discovery of dendritic
cells sparked her interest in dermatology;
and her close friend in Manhattan, the
artist Andy Warhol, who encouraged her
to go to medical school and even brought
her dinner during her grueling residency
hours at Bellevue Hospital.
Today, Burke sees her long-time support of the New York Academy of Sciences as a way of returning the favor to the
scientific community. She has been on the
Academy’s President’s Council since 1998,
served actively on the Academy’s Board
of Governors for nine years, and will be
appointed this year as an Honorary Life
Governor. She has passionately supported
the NYAS Committee on Human Rights
of Scientists and was an early supporter of
the Academy’s Scientists Without Borders
program. She gives the gift of Academy
membership annually to friends and family, including the science teachers at her
sons’ schools. And her generous contribution to the Academy’s Comprehensive
Campaign will help enable the Academy
to continue promoting science literacy,
building scientific communities, and disseminating new science and technology
knoweldge.

Burke, who was raised in Swarthmore,
Pa., had an interest in architecture when
she won a scholarship to Cornell University. But her chemistry professors there encouraged her aptitude in science, and she
graduated with a major in chemistry.
With her PhD advisor Scheraga at
Cornell, Burke conducted theoretical
quantum mechanical studies of protein
folding as well as measurement of conformational parameters of amino acids in
synthesized “sandwich” copolymers. After completing her PhD thesis at Cornell
plus a nine-month stay at the Weizmann
Institute in Israel, she returned to New
York for postdoctoral research in cellular
immunology at Rockefeller. “Ralph Steinman (profiled on p. 13) had just discovered dendritic cells in the liver and spleen.
Similar dendritic cells had been recently
discovered in the skin, so I was stimulated
to specialize in dermatology to investigate
these so-called Langerhans cells,” she says.
Burke continued research during her
dermatology residency at New York University Medical School by studying clinically, and at cellular and molecular levels,
the use of soft tissue implants (particularly
various collagens) to treat indented scars
and wrinkles and to stimulate wound
healing. She also investigated immune reactions after treatment of skin cancer.
She now has a private practice for
medical and cosmetic dermatology and
dermatologic surgery and is on the faculty of the Department of Dermatology at
Mt. Sinai Medical Center where she studies topical and oral antioxidants to reverse
photoaging of the skin and to decrease

Support the Advancement of Science
The Academy is in the midst of its Comprehensive Campaign for New York’s Future: Sustainability
through Science & Technology. To contribute or to learn more, contact Kiryn Haslinger Hoffman,
Director, Development at 212.298.8673 or khaslinger@nyas.org.
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the incidence of skin cancer. Burke has
also been appointed to the US Food and
Drug Administration General and Plastic Surgery Device Advisory Panel and
is founder and president of the Karen E.
Burke Research Foundation and of Longévité, Ltd.
Burke also wrote four books on staying “fit for life” with dietary recommendations based on the science of insulin
regulation and hormone interactions
and a concentrated, 12-minute isometric
stretching routine inspired by ballet and
yoga. Her book Great Skin for Life describes a daily skin care regimen based on
the science of maintaining and regenerating healthy, youthful skin.
Of Warhol’s influence, Burke says,
“He, more than anyone, encouraged me to
go to medical school. He said education
becomes a part of you, and is something
no one can ever take away.” And Warhol’s
“Factory” crowd kept hours that let her
have some social life outside of her studies. “I could sometimes work late and still
go to the end of a ballet or a dinner or to
Studio 54. I felt like I was seeing part of
the ‘scene’ in New York,” she says.
Starting with the Committee on Human Rights of Scientists, Burke has expanded her involvement with the Academy
and become a loyal attendee of professional meetings on emerging scientific topics
as well as Science & the City public events.
She says she especially enjoyed the “Science
of the Five Senses” series last year that featured scientists paired with cultural figures:
“These lectures are incredibly interesting
and so much fun. I always take guests, and
I’ve never had anyone disappointed,” she
says. “They are truly among the most exciting science lectures in New York.”

Above It All

The New York
Academy of Sciences
Special
discounts
for Academy
members

Now available
nights and
weekends

The New York Academy of Sciences’ spectacular conference facility is available nights and weekends.
Host your special event in New York’s first LEED-certified green building. Enjoy breathtaking views,
40 floors above the city. Members receive special discounts.
Learn more at www.nyas.org/hostanevent.

Scientists Without Borders is an
innovative global initiative that
aims to mobilize and coordinate
science-based activities directed
at improving the quality of life in the
developing world. The cornerstone of
the initiative is a free online web portal
and database that links users across
the globe.
Join today and help to:
• Match needs and resources
• Exchange knowledge and expertise
• Participate in developing integrated solutions to
challenges facing the world’s poorest countries

WWW.SCIENTISTSWITHOUTBORDERS.ORG

2009-2010
CONFERENCES

7 World Trade Center
250 Greenwich St, 40th Fl
New York, NY 10007-2157
Address Service Requested

October 16, 2009

April 23, 2010

Collaborative Health Care for Older Adults:
A Symposium for Creating Dialogue between
Medicine and Dentistry

Risk-Benefit Considerations in
Drug Regulatory Decision-Making

Scientists, clinicians and health care leaders in geriatric
medicine will convene to address health care issues unique
to older individuals.
www.nyas.org/Health-Aging

This conference will address issues related to evaluating
the safety of new medications before they are approved for
public use.
www.nyas.org/RiskBenefit
May 19 - 21, 2010 | Barcelona, Spain

October 21 - 24, 2009

Towards Personalized Cancer Medicine

9th Cooley’s Anemia Symposium

Featuring keynote speaker Nobel laureate J. Michael
Bishop, MD, (UCSF)
www.nyas.org/PersonalMed
Poster Abstract Submission Deadline: March 12, 2010

Critically important issues in the understanding and
treatment of thalassemia will be presented by expert
scientists and physicians.
www.nyas.org/Cooleys9

May 14 - 15, 2010
October 28 - 30, 2009
th

4 International Conference on
Oxidative/Nitrosative Stress and Disease
The mechanisms mediating the generation of
reactive oxygen and nitrogen species and their role in
cardiopulmonary diseases will be discussed.
www.nyas.org/Oxidative
November 13, 2009

Water and Health:
Global Issues and Our Shared Responsibilities
Highlighting aspects such as universal access to clean
water, the increasingly complex politics of water, and the
crumbling water infrastructure which poses threats in even
the most economically developed nations.
www.nyas.org/Water

4th Annual Symposium on Nephrogenic Systemic
Fibrosis and Gadolinium Based Contrast Media
This symposium will focus on the mechanism of fibrosis in
NSF, mechanisms of tissue fibrosis (systemic and organ
specific), potential targets of pharmacologic therapy, and an
examination of the current state of prevention, and practical
strategies for using GBCA wisely in those at risk.
www.nyas.org/NSF
Poster Abstract Submission Deadline: February 15, 2010
June 11, 2010

Probiotics: From Bench to Market
A discussion on the emerging science of mechanisms
behind the possible benefits of probiotic microorganisms in
promoting human health and combating disease and the role
of basic science in bringing a probiotic product to market.
www.nyas.org/Probiotics
Poster Abstract Submission Deadline: March 31, 2010

FOR A FULL LISTING OF EVENTS, VISIT WWW.NYAS.ORG/EVENTS

