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Despite a challenging financial climate, the Hatvard
Medical School community came together in 2009

as never before, training remarkable clinicians and

scientists while advancing discovery in service to

society and health.
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We cannot predict how insights gained in the laboratory

today might one day impact our lives. As our knowledge base

rapiclly expands, scientists from disparate

disciplines must join together and pool their expertise.

MESSAGE FROM THE DEAN

When great minds come toget/m', advances in science and medicine
seem virttmlly limitless.

The Harvard medical community had cause to celebrate
when, in October 2009, Harvard Medical School Professor
of Genetics Jack Szostak received the world’s highest honor
in biomedicine: the Nobel Prize in Physiology or Medicine.
Szostak, who is based at the HMS-affiliated
Massachusetts General Hospital, was honored
for laboratory discoveries that help explain

110\\' Ct’llS age and ClIC ZlIlCl llO\V cancers arise.

It was Szostak who, in the 1980s, predicted
the existence of an enzyme, telomerase, that
builds and maintains protective caps on the
ends of chromosomes. These caps, called
telomeres, would grow shorter each time

a cell divided were it not for this special
enzyme, which for a limited time in an
organism'’s lifespan adds back bits of DNA.
Collaborations among Szostak and two other
scientists who shared the prize, Elizabeth
Blackburn and Carol Geiger, cxpl;\in why aging
cells ultimately stop Cli\'iding, while in cancer
telomerase is reactivated, prompting cells to

divide endlessly.

The scientists’ triumpli shows what can lmppen when fertile
minds meet, brainstorm and pool ideas. Their discovery also
reminds us why researchers must be free to explore science at
its most basic level, shedding light on how living organisms
O tel o

evolve and function, regardless of whether their efforts seem
immediately relevant to human disease. We cannot predict
how insiglits gained in the laboratory today miglit one day

impact our lives.

As our knowledge base rapidly cxpands, scientists from
disparate Clisciplines must join togetlier in novel
combinations, since it is far beyond the capacity of any
single individual to master the complexity of multiple
rapidly e\'ol\'ing fields, such as genetics, cell biology and

bioinformatics. At HMS we placc great empliasis on forging

Jeffrey S. Flier, dean of the
Faculty of Medicine

connections among people and institutions at Harvard,
g

flll'OngllOU[ Boston and HI‘OUHd tllC glObC‘

Thanks to these links, powerful new ideas are emerging from
the HMS campus, or Quadrangle (“Quad”), and the School’s

affiliated liospitals and research institutions.

New relationships have sprung up among physicians and
scientists, bringing the fruits of their work to people
worldwide. Collaborations are being struck
among HMS, its clinical affiliates and other
Harvard schools through Harvard Cat;\lyst;
within hybrid institutions, such as the

Broad Institute of MIT and Harvard and

the Wyss Insticute for Biologically lnspired
Engineering; and between HMS and the
governments of countries seeking to invest in

medical education and the life sciences.

Distance is no barrier in the Internet age.
Indeed, HMS is lielping spearhead a radical
shift in the scientific culture. We are united
in a common mission: to serve society by
training clinicians and scientists and b)’
making discoveries and translating them

into better l1 Caltl‘! care.

From CRrisis SPRINGS OPPORTUNITY

Despite the onset of a global financial crisis in 2008 and the
necessity of slowing the ambitions outlined in our Strategic
Plan (littp://limslian’ardiedu/public/strategy/P I_fﬂull.pdf\/y,
we have seen remarkable progress in advancing our key
priorities. When construction of the University’s pl;\imed
science complex in Boston's Allston neighborhood was put on
hold, we quicl(ly identified alternative space for programs we
had plaimed to relocate and initiated renovations to maintain

our momentum.

We could not have grappled SO successfully with these
challenging economic circumstances without the dedication
and creativity of our School community. Faculty members

HﬂCl St’d]clc COI]]CI‘OHtCCl UHPI‘CCCClCHtCCl fin;mcial constraints in
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HMS attracts the best students
from all over the world.

forward—thinking ways. By srratcgically
eliminaring almost all of a projcctcd
multi-million-dollar deficit in FY 2009,
we put the School on more stable
financial footing while continuing

to make steady progress toward the

Strategic Plan’s five core goals:

Iﬂ........’w

s

o Rcvitalizing medical, gr;\duatc and

postgraduatc—lcvel education;
e Nurturing a more unified community;

* Lowering obstacles that prevent
collaboration among thousands of
faculty and students within HMS,
its 17 affiliated hospit;\ls and research
institutions, and Harvard's ten

other schools;

* Seizing opportunities in biomedical
research to increase well-being for
individuals and a global society,
particularly in realms such as human
genetics, neuroscience, biocnginecring,

immunology and therapeutics; and

° Coordinating new investments in
imaging, computational and other
O o’

IOOIS ;md tCChl]OlOgiCS‘

Insights gained in the laboratory today may one day improve human health.

Translational or “bench-to-bedside”
research. Led by HMS, a center for
clinical and translational research—
established in 2008 with a grant from
the National Institutes of Health

and supplemental support from our

School, Harvard University and its

major teaching affiliates—has already
outstripped expectations for igniting
innovation in biomedicine. As the

name implics, Harvard Cata]yst aims to
jumpstart fruitful interactions among
thousands of faculty, students and
trainees at the School and the institutes
and healthcare organizations with which

it enjoys close ties.

By funding creative, innovative

projects by faculty members from
disparate disciplines who assemble

mnto uncxpcctcd and highly productivc
teams, Harvard C;\t;\l}'st is tapping into
a virtually bottomless well of potential
innovation. To date, its offerings
include pilot funding to launch studies
too novel and daring to compete

succcssfully for public funds.

For exampl(‘, one basic scientist who
discovered an anticoagulant protein in
the E. coli bacterium has teamed with
clinicians to develop the protein into
a new class of blood-thinning drugs.
Other projects include a f.ruitﬂy—based
screen for drugs against leukemias
and a molecular imaging test useful
for studying the biological basis of

depressive symptoms.
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Through the powerful Harvard
Cartalyst website, researchers can
identify potential collaborators.

They can also search a database of
funding sources with a tool aptly
named “Grant Central.” Walls that just
two years ago divided laboratory and
clinical researchers have begun

to crumble.

Perhaps the most dramatic example

of the way HMS and its affiliates

have joined forces to advance patient
care was the signing in 2009 of a
landmark Reliance Agreement that will
expedite the process by which they
launch multicenter clinical research
studies. Motivated by the success of
Harvard Catalyst, HMS and eight
institutions—DBeth Israel Deaconess
Medical Center, Brighaln and Women's
Hospital, Children’s Hospital Boston,
Dana-Farber Cancer Institute, the
Harvard School of Public Health,

the Harvard Faculty of Arts and

Sciences, Joslin Diabetes Center and

Massachusetts General Hospital
will revolutionize the clinical trials
process within our community by

reducing delays due to overlapping

and redundant reviews l)y two or

more institutions.

Stem cell research. HMS faculty
appointments are held by all
members of the joint HMS—Harvard
University Department of Stem

Cell and Regenerative Biology, an
academic department created in
2007, headquartered n Cambridge
and informally known as SCRB
(“Scrub™). The founders of this

acadeinic department also launched th@

Harvard Stem Cell Institute, a still-
larger organization comprising faculty
researchers from the University, HMS

and 11 of our affiliates. Between the

two entities, about 700 researchers and

trainees are capitalizing on the power

Of stem CCllS to regenerate.

For illnesses ranging from heart disease

and diabetes to amyotropliic lateral
sclerosis, or ALS, stem-cell-derived
therapies hold great promise. In a

2009 news report heard around the

VVOflCl, a team at Massachusetts General

Hospital unveiled stem cell lines

derived not from discarded human

embryos but from adult stem cells. The

advance will enable investigators to

make rapid strides in tissue engineering

and organ transplantation.

Bioengineering. The Wyss Institute
for Biologically lnspired Engineering
is now housed adjacent to our New
Research Building—an unexpected
benefit of the pause in construction
at the Allston science complex. At
this unique institute, faculty from
HMS and the Harvard School of
Engineering and Applied Sciences are
borrowing engineering principles from
the natural world to invent materials,
nanotechnologies and devices to

aid people with myriad diseases

and disabilities.

Sophisticated facilities provide a
sterile environment for living
organisms under study.

Hundreds of trainees, researchers
and technicians are engaged in stem
cell science.

Human genetics. Many illnesses can be
traced to mutations in our DNA, while
subtle variations may predispose us

to a disease or help protect us against
one. Given rapidly evolving whole-
genome screening technologies and
computers capable of interpreting vast
amounts of data, our understanding

of the role of inheritance in human

disease is evolving at lightning speed.

Our formidable genetics faculty

aims to lead a dynamic Harvard-wide
initiative in human genetics. Their
vision has won vigorous support from
University President Drew Faust and
a committee of University faculty
leaders. We intend to launch this
exciting initiative during 2010.

_
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Immunology. By mining expertise in
immunology and microbiology that

is both broad and dccp, we envision
;nneliomtilug curing or even emdicnting
scores of human diseases that result
not only from infection by pathogens
but also from inflammation, from
cardiovascular disease to multiplc
sclerosis. We aim to build a continuum
between the culture dish and the patient
in the same spirit of discovery that led
three HMS Nobel laureates—John
Enders, Thomas Weller and Frederick
Robbins—to culture the poliomyelitis

virus in non-nervous tissue, paving a

route to safe vaccines for poliovirus

A custom fluidic system maintains bacteria
being challenged by drug treatments.

(;mi later, viruses for Chickcnp()x,

lﬂCélSl(‘S nnd ()fh(‘f diSCélSCS)\.

A major goal is to idcntify principlcs
unc[crlying susccptibility to disease
and dis;lbility and de\'clop treatments
grounded in that new knowledge.

In para]lcl, we will redouble efforts
in the study of fundamental and
translational immunology and

inflammatory biolog\' underlying

Therapeutics‘ Recognizing that many
discoveries made in our laboratories
offer great promise as the foundation
for the development of new classes of
thcrapics as well as devices, in 2008
we began planning for a Therapeutics
Initiative. This effort will engage
several dcpnrtmcnts, including
Biologicnl Chemistr)‘ and Molecular
lermacology, Systems Biology and
Microbiology and Molecular Genetics.
In 2010, we will begin marshaling the
resources and talent the School needs

to take a commnnding lead in this area.

TRAINING LEADERS IN SCIENCE
AND MEDICINE

At HMS, educating tomorrow’s

=}
leaders—scholars, scientists, clinical
practitioners and architects of health
policy—rcmains a paramount goal.

) g
During 2009, we took steps to
make teaching and learning more

= e}
intcrdisciplinnrv and to cultivate a
er awareness that we are all

Stl‘()llg

global citizens.

Decades ago, medical students
passively acquired knowledge in lecture
halls. In the mid-1980s, HMS rolled
out a radically altered curriculum that
required students to take responsibility
for their own lcarning b)‘ ;111;11}'zi11g
real-life case studies. Todnlv, students
are encouraged to learn by generating

new l(llO\V]Ck gC t]]C]ﬂSC]\’CS.

This year marked the culmination of
an effort bcgun in 2006 to reform the
curriculum once again. For the first
time, instead of training at many of
HMS’s affiliated healthcare centers, all
of our third-year students trained at
one of several HMS clinical affiliates.
This focus allowed every student to
engage dccpl)' in the \\'Orkings and
unique culture of a single complex
organization. As a result, mentoring
rclationships with lllcuhl\' grew
stronger and the learning experience

was CllI'iCh(‘d.

Learning by no means bcgins and

ends in Boston. We took our training
mission across the Atlantic in /\pril
2009, when HMS and the Portuguese
Ministry of Science, chhnology and
Higher Education entered into a
long—tcrm collaboration in medical
education. Fueled by major support
from the ministry, this agreement
established the HMSfPortugal
Program in Translational Research and
Information. Investigators at HMS and

P()l'[ng;llyS seven lnCdiCﬂl SChO()lS 'dlld

{:I\'C PI'inCiP;ll I‘CSC'AI‘Ch 1£lb()l‘ilf0FiCS

numerous prcvnlent diseases. Takeda Professor of Cell Biology Daniel
Goodenough has served on the HMS

faculty for almost 40 years.




Second-year students in Patient—Doctor Il master clinical skills, including the patient exam and interview.

will collaborate in research. Health
information will also be developed for
Portuguese health professionals and

the public.

Other countries have since approached
HMS to cxplorc similar rclationships.
These alliances hold potcntial to be
“win-win" agreements through which

g g
hundreds of tomorrow’s ph\'sicinns and
scientists might carry out research and

seek training.
3

The world will never have too many
outstanding physicians and researchers.
In a major step toward rclicving our
own students’ burdens of debt, we
increased scholarship l.unding in
academic year 2008—2009 b)‘ $3

million, a nearly 40 percent increase

over the previous year. I am personally
committed to sustaining this level of
funding over the long term. Financial
considerations must not bar the
world’s most qunliﬁcd students from

joining our community.

SQICHI\} we lost a true glant of American
medical education reform in 1\1;1}' with
the death of former HMS Dean Daniel
Tosteson. During his 20-year tenure

as dean, from 1977 to 1997, Dan had

an extraordinary impacl on the identity

of HMS as a biomedical educational
and research institution producti\'cl}'
cngngcd with the largcr world. He
was also the dri\’ing force behind
our then-revolutionary New Pathway
curriculum, a model other American

lﬂCdiCéll SC[}()()IS hnstcncd to [A()H()\\K

In expressing dccp gmtitudc for Dan’s
Icadcrship, 1 know I spmk for all who
knew and worked with him, and for the
thousands of students whose careers

were sh;lpcd by his vision.

Carlos Loya is both a research assistant
and a graduate student in cell biology.
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ExpaNDING OUR TALENT PooL

Students aspiring to a career in
medicine traditionally spend the first
two of their four years on the HMS
Quad studying biochemistry, genetics
and other medically related sciences
before learning to be physicians at
affiliated liospitals and outpatient
clinics. Within the School’s ten
preclinical departments, our students
encounter senior and junior faculty
members at the leading edge of the
social and biological sciences. One of
our most important goals 1s to maintain
the excellence of this distinguished
faculty community. Despite the
economic downturn, we have continued
to pursue our agenda by resuming our
recruitment of extraordinary faculty
members. In the past academic year,
the HMS Quad welcomed six

new SLIPCI‘S(&I‘SZ

Sandeep Robert Datta,

came to the Department
of Neurobiology as
an assistant professor,

the first new recruit

by Department Chair
Michael Greenberg. Datta’s research
focuses on understanding how neural
circuits in the brain extract information
from the environment and translate it

into appropriate behavioral responses.

Steven McCarroll, a
nationally recognized
expert in human
genetics, joined the

Departinent of Genetics

al

as assistant professor.
McCarroll studies variations in the
structure of the human genome among
individuals and populations, probing
links between these variations

and disease.

Diane Mathis
and Christophe

# Benoist, two

major figures
n immunology,
have joined

the Department of Patliology at HMS
from Joslin Diabetes Center, an affiliate
of the School. Mathis and Benoist,

both professors of pathology, conduct
research on T cell differentiation and
autoimmunity. They are investigating
immunological mechanisms involved in

diabetes and rheumatoid arthritis.

Gaudenz Danuser,
formerly professor
of cell biology at the
Scripps Research

Institute, 1s a dynamic

young leader in
developing lasers that can render
visible even the miniscule components
of cells. Now, as an HMS prol‘essor
of cell biology, he continues to push
the envelope n cleveloping new

metlioclologies n biological science.

Michael Springer,
assistant professor n
Systems Biology,
explores the relationsliip
between genotype—the
genetic material of our

DNA

manifestations. His interests lie in how

and plienotype, its outward

biochemistry, molecular design and
wiring can allow cells to process
information from their environment and
responcl appropriately By comparing
similar pathways in related species and
duplicated genes within the same
species, he will tease out the significance

of their quantitative features.

Owing to the far-sighted support of
Philip Leder, the John Emory Andrus

professor of genetics
and former founding
chair of our Department
of Genetics, we will

bring to the department

. |
a leacling cancer

biologist at the full professor level and
at least one junior faculty member.
Leder, a giant in cancer genetics, has
dedicated a pool of funds developed
under his leadersliip to this purpose, as
well as to student financial aid and
medical and graduate education through
the Leder Human Biology and

Translational Medicine Program.

CARL LOW* ™

{:)

vy g

Residency training programs at the HMS-
affiliated hospitals and institutes are among
the world’s most competitive.

SUSTAINING OUR COLLECTIVE FUTURE

With potentially devastating global
climate changes predicted within our
children’s lifetime, we must do all we
can to safeguard life on this planet. As
part of a University—wide effort, we at
HMS aim by 2016 to curb greenhouse
gas emissions by 30 percent below

a 2000 baseline. Our sustainability
programs focus on energy conservation
projects, waste reduction, and green
renovation projects, such as that of
Global Health and Social Medicine
lieadquarters n 20009.

We were delighted when the DePace

laboratories in the Department of



Systems Biology received LEED
("Leadership in Energy and
Environmental Design”) Gold
certification from the U.S. Green
Bui]ding Council, the first research
“wet lab” at Harvard to do so.

PHILANTHROPY FUELS PROGRESS

Harvard Medical School has
throughout its history remained a
valued institution in the eyes of many
loynl supporters. In fiscal year 2009,
more than $97.3 million in gif-ts and
pledges came to the School, a reflection
of our training and research missions
and our reputation as the world’s top

[‘(‘SC&[‘CII ﬂl(‘diCﬂI SCll()Ol.

Contributions from visionary donors
are benefiting research in key areas.

For example:

o A gift of $5 million from I\';mcy
Lurie Marks launched the Nancy
Lurie Marks Clinical and Research
Fellowship Program in Autism.

Autism, a complex developmental

Established in 1782, HMS combines a
tradition of excellence with leading-edge
research and training programs.

DEAN’S REPORT
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HMS and other distinguished biomedical institutions stand in the heart of Boston’s
Longwood Medical Area.

disorder of early childhood,
is the focus of several leading

ncurobiologists at HMS;

Paul Glenn, founder of our Glenn
Laboratories for the Biological
Mechanisms of Aging, providcd an
additional $5 million in support
to build upon our efforts to delay
age-related diseases and extend the

human “healthspan;”
F

An $8.2 million bequest from the
estate of James Stillman, Class of
1932, will enable HMS to award
scholarships to medical students who
would otherwise be unable to study

with us.

A UNITED FRONT

Across Harvard medicine, our faculty
are making advances on multiple

fronts. Between Scptember 2008 and

June 2009, 383 faculty members were
promotcd—le to assistant profcssor,
122 to associate professor and 50 to
tull professor. Of the 50, nine were new
recruits; ten were women; and just one
was an undcrrcpresentcd minority. As
dean, I am determined to expedite the
promotions process and recruit and
bring up through the ranks outstanding
faculty from groups that remain

signiﬁcantly underreprcscntcd at HMS.

HMS is an institution with enormous
potcntial. At this moment in history,
our challcngc is to transform traditional
ways of teaching, learning and explor-

/ O C
ing the living world. Any path we take

C /

toward advancing human health will not
be a solo journey. It is by engaging with
others—be they here on campus, across
the University, a part of our Boston af-
filiates or citizens of nations thousands
of miles away—that we can have the

greatest impact. &3



Resources @

Harvard Medical School fompeted succesﬂlly for
A ]
grants, including $80 million in federal funds

aimed at restarting the American economty.
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Challenge, GO and other Recovery Act grants, along with

additional federal and private funding to HMS affiliates and
other institutions, are fueling efforts to advance biomedicine

and health by HMS faculty and collaborators near and far.

REcovERY AcT PROVIDES CRITICAL SUPPORT

After a hectic spring and summer of grant writing, Quad-based
Investigators at Harvard Medical School were awarded more
than 109 research grants, payablc over two years, through the
American Recovery and Reinvestment Act, or ARRA. As of

mid-December, these stimulus funds exceeded $80 million.

Since the Recovery Act was signed into law in Fcbruary
2009, the federal government has injected $10 billion in
extramural funding into the National Institutes of Health
(NIH). This unprecedented surge of support for health and
science research follows nearly six years of flat funding and
the inflation-driven erosion of real support. At least ten
research teams have received approximately $21 million over
two years in a new and highly competitive NIH Challenge
Grant category. These grants
jumpstart multidisciplinary
projects deemed likcly to have a
high impact in biomedicine and
public health. In addition to the
many proposals submitted by
HMS-based researchers, still
greater numbers were crafted by
faculty based at HMS-affiliated

institutions.

The Recovery Act awards include
24 NIH Grand Opportunitics
(GO) grants to faculty at HMS,
its major affiliates and the

Harvard School of Dental Medicine

of approximately $40 million

= =bh E

Lloyd M. Aiello (right) accepts t

a total representing only one
year of Funding, with more to come next year. These awards
will launch new, boldly creative lines of inquiry representing
innovative dep;\rturcs from well-traveled roads of scientific
thought. Each GO grant, if successful, has the potential to

transform a key scientific field.

Other Challenge and GO grants, along with supplemental
funding to HMS-affiliated hospitals and other institutions,
are fucling efforts to advance biomedicine and health b)’ HMS
fﬂaculty and collaborators near and far. In one impressive
cxamplc, HMS faculty obtained the largcst fraction of ARRA

he Warren Alpert Foundation
Prize from Herb Kaplan, the foundation’s president.

funding awarded to conduct exome and whole-genome
sequencing in thousands of individuals from phenotyped
cohorts such as that of the Framingham Heart Study. This
effort is expcctcd to translate rapidlv expanding knowledge
) 2 g
from the human genome Into tools for Prcdicting, preventing
g

and treating disease.

According to a quartcrly report submitted in accordance with

the Recovery Act })rinciples of accountability and transparency, as
of September HMS had created or retained the equivalent of

41 full-time jobs. For details, visit http://recovery.gov.

LLoyp M. AIELLO RECEIVES ALPERT PRIZE FOR
PREVENTING BLINDNESS IN DIABETES

HMS Clinical Professor of
Ophrlmlmology Lloyd M. Aiello,
the founding director of the
William P Beetham Eye Institute
at ]oslin Diabetes Center, received
the 2008—2009 international
Warren Alpert Foundation Prize in
September 2009. Aiello joins an
elite group of physician—scientists
and researchers, which includes

seven Nobel Prize winners.

Aiello was celebrated for pioneering
a method to treat a complication of
diabetes in which weak, leak)’ blood
vessels proliferatc in the retina, leading to hcmorrhage and
vision loss. Today the vast majority of patients with this
condition, known as diabetic retinopathy, retain their vision,
thanks to research and clinical trials led since 1967 by Aiello
and his father-in-law, the late William P Beetham. At a
scientific symposium in Atello’s honor, clinicians and scien-
tists recounted the history of Aiello’s work and outlined new

strategies for preventing diabetic eye disease.

Diabetes will affect 366 million individuals by 2030,
according to the World Health Organization. In response
to this 100ming crisis, Aiello has created the Joslin Vision

Network, a telemedicine program that brings diagnostic
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tools and treatments to patients n

remote locations.

The Warren Alpert Foundation supports
groundbreaking research, scholarship
and service by individuals and organiza-
tions dedicated to understanding and
curing disease. Recipients are chosen by
the foundation’s distinguished scientific
;idvisory board, which is chaired by

HMS Dean Jeffrey Flier.

GRANTS Back AFRICAN
AMERICAN SCIENTISTS

Two African American biological and
chemical science postdoctoral fellows at
HMS received research fellowships from
the United Negro College Fund and
Merck & Co., Inc. They are Glenn
Rowe, a research fellow in medicine at
Beth Israel Deaconess Medical Center,
and Temitope Sodunke, a fellow in
radiation oncology at Massachusetts
General Hospital. The fellowsliips
provide up to $85,000 ;\long with
training, mentoring, networking and

institutional support.

EpP1GENETICS GRANT GOES TO
BROAD INSTITUTE

A ﬁve—year grant of approximately $15
million from NIH designates the Broad
Institute of MIT and Harvard as one of
four Reference Epigenome Mapping
Centers in the United States. These
centers are exploring a set of cues that
lielp specify when and where in the body
genes are activated. These “epigenetic”
cues are not contained in the core

DNA sequence.

To decipher and analyze these controls,
researchers are studying at least 100
types of human cells, including
embryonic stem cells. They are using

[ll(f l'd[(’)S[ Hl(’[lIOClS in stem cell blOlOg/V,

genomics teclinology, computation and

PdeLlC[lOIl—SCEIl(’ I‘GSCEII‘Cll.

Bradley Bernstein, a co—principal
investigator, Broad Institute associate
member and assistant professor of
pathology at Massachusetts General
Hospital, said, “B/\' glinipsing the normal
epigenome at unprecedented breadth
and depth, we will l;\)’ the groundwork
for insights into the epigenetic basis of

cancer and OEth CllS(f'rlSCS.”

HARVARD CATALYST GIVES
AND RECEIVES

The Harvard Clinical and Translational
Science Center, known at HMS as
Harvard Catalyst, began speeding

)
improvements in human health by
sp;irking collaborations across Harvard
University and HMS-affiliated

healthcare centers.

In Septeinber 2009, Harvard Catalyst
received the largest Recovery Act grant
awarded to HMS: $15 million. These
funds will support a new network, the
eagle—i Consortium, which will link
biomedical scientists to valuable,
hard-to-find resources—from reagents
at HMS and eiglit other

institutions: Dartmouth College,

to facilities

Jackson State University, Morehouse
School of Medicine, Montana State
University, Oregon Health and Science
University, the University of Alaska—
Fairbanks, the University of
Hawaii—Manoa and the University of
Puerto Rico. Evcntually the network
will exp;\nd, sparing scientists across the
country duplication of effort and

accelerating discovery.

In March and November, Harvard
C;italyst awarded 127 one-year, $50,000
pilot grants for projects that bring
researchers together from across
disciplines and institution at Harvard to

f’ACl(lC PTObl€lnS POSCd b)’ illness and

disability. Exainples include an attention
test for elderly drivers; a study of
interventions to reduce obesity among
African American schoolchildren; a
fruitfly-based screen for drugs to
combat leukemia; and a molecular
imaging test for use in probing the

blOlOgy Of Cleft.‘SSIV(’ S/VI’T]P(OH]S.

Pilot funds enable research teams to
generate the preliminary data necessary
for securing longer—term lﬁunding, an
especially important consideration for
junior investigators looking to establish
independent research programs. (For a

story on Harvard Catalyst, see page 24.)

New National Institute of Health grants are
fueling potentially transformative studies.

ACCELERATOR GRANTS BoosT
EARLY-STAGE ENTERPRISE

Now in year three, Accelerator Fund
grants from the Harvard Office of
Technology Developmcnt lielp bridge
the gap between discovery and
developinent, speeding the delivery
of innovative and potentially

transformative teclmologies.

Seven of eight projects funded in
Septeinber 2009 totaling> $1.2 million
went to HMS researchers. Several
projects aim to develop inhibitors for
molecular processes involved in disease,
engaging the labs of Daniel Finley‘
professor of cell biology, Marcia Haigis,
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assistant professor of pathology and
Junying Yuan, professor of cell biology.
Others led by Thomas Bernhard,
assistant professor of microbiology and
molecular genetics, and Stephen Lory,
professor of microbiology and molecular
genetics, seek new antimicrobial agents.
Constance Cepko, professor of genetics,
is working on gene therapy to preserve
vision. Jose Halperin, associate
professor of medicine, is testing a

new biomarker for the pre—diabetes

state ofimpaired glucose intolerance.
For more information, see
http://www.techtransfer.harvard.edu.

TRANSFORMING SCIENCE

Sixteen HMS faculty members were
among 115 nationwide to receive
two kinds of prestigious High-Risk
Research Awards from NIH.

TRANSFORMATIVE RO1I
(T-ROT) PrROGRAM

New in 2009, this program funds
visionary projects with the potential to
transform a scientific field. Preliminary
results are not required, and no budget
cap is imposed. Recipients are free to
pursue fresh, bold ideas, regardless of
the resources their research might
require, and are accorded the ﬂexibility
to work in large, complex teams if

a problem demands it.

Frederick Ausubel, professor of
genetics at Massachusetts General
Hospital (MGH), hopes to identify
next-generation anti-infectives that
block pathogens” adaptation to

host physiology.

Sylvie Berton, associate professor of
medicine at MGH, will build on work in
basal cells in the epithelia of organs. She
aims to create new model systems for

determining the 3-D relationships and

functions of various epithelial cell types
as basal cells detect and respond to
drugs, hormones, chemicals and

pathogens within the organ cavity.

Gaudenz Danuser, professor of cell
biology, and Klaus Hahn, of the
University of North Carolina—Chapel
Hill, aspire to establish a new paradigm
for studying cellular signal transduction
and decision processes that combines

biosensor design and live-cell imaging.

Ru-Rong Ji, associate professor of
anesthesia at Brigham and Women's
Hospital (BWH), and Charles Serhan,
the Simon Gelman professor of
anesthesia at BWH, are using newly
uncovered endogenous proresolving
lipid mediators to see whether and how
they can prevent and even reverse

neuropathic pain after injury.

Loren Walensky, assistant professor
of pediatrics at Dana-Farber

Cancer Institute, will intertwine
chemistry, biology and medicine to
create high-throughput technology
that identifies protein targets

and their sites of interaction.

INNOVATORS OF THE FUTURE

New Innovator Awards support inves-
tigators with highly original ideas very
early in their careers—typically before
they have sufficient data to secure
longer—term ROI grants, the mainstay of

funcling for researchers’ bCSt icleas.

Mark Albers, instructor in neurology at
MGH, will study the olfactory neural
circuit as a systems-level model for

neurodegenerative diseases.

Fernando Camargo, assistant professor
of stem cell and regenerative biology
at Children’s Hospital Boston (CHB),
will perform an analysis of stem cell
dynamics and differentiation using

cellular barcoding.

Theodore Cohen, assistant professor of
medicine, BWH, and assistant professor
of epidemiology, Harvard School of
Public Healch, will explore prevalence,
risk factors and consequences of

complex M. tuberculosis infections.

Gabriel Kreiman, assistant professor of
ophthalmology, CHB, will search for

neuronal correlates Ol: visual awareness.

JJe Rodrigo Mora, assistant professor

of medicine, MGH, will reassess the
physiological role of gut—speciﬁc
lymphocyte homing and its implications

for autoimmunity and tolerance.

Sunitha Nagrath, instructor in
surgery, MGH, received funding for
engineering sensitive microfluidic
multiplex technology for isolating
circulating endothelial progenitor
and tumor cells, in order to study
angiogenesis and metastasis in cancer

dEVClOPmEDt ancl progression.

John Pezaris, instructor in surgery,
MGH, will explore the machine—
brain interface with the potential to

restore touch to amputees, for example.

Patrick Purdon, instructor in
anesthesia, MGH, will take a neural
systems approach to monitoring and

drug delivery for general anesthesia.

John Rinn, assistant professor of
pathology at Beth Israel Deaconess
Medical Center, will focus on RNA

and chromatin formation.

Magali Saint-Geniez, instructor in
ophthalmology at Schepens Eye
Research Institute, is interested in

the bioengineering of Bruch’s membrane
for the treatment of age-related

macular degeneration.
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ENDOWED CHAIRS

Professorship in Psychosomatic
Medicine

In June 2009, Dean Jeffrey Flier announced
the Professorship in Psychiatry in the Field
of Psychosomatic Medicine/Consultation at
HMS and Massachusetts General Hospital
(MGH) and congratulated first incum-

bent Theodore Stern. The chair honors
Professor of Psychiatry Ned Cassem, a
consultation psychiatrist at MGH, and will
carry Gassem’s name upon his retirement.
According to Massachusetts General Physi-
cians Organization Chairman and CEO David
Torchiana, the professorship is Harvard’s
first in psychosomatic medicine, which
focuses on psychophysiologic disorders.

In addition to recognizing the many grateful
patients who contributed to the chair, Dean
Flier thanked the family who helped make
it possible: Lisa Steele; her mother, the late
Jane Cook; and her aunt, Jessie Cox.

Cardiovascular Chair Honors Heart
and Mind

In May 2009, Dean Jeffrey Flier led

a celebration of the Commonwealth
Professorship in Cardiovascular Medicine
at HMS and Children’s Hospital Boston
(CHB). The chair will be renamed for first
incumbent Jane Newburger upon her
retirement. However, said Children’s CEO
James Mandell, “We do not expect the name
change for at least 20 more years.”

Gifts from Newburger’s grateful patients,
friends and colleagues made the chair
possible. Department of Cardiology Chair
James Lock, the Alexander S. Nadas
professor of pediatrics at Children’s,

described Newburger’s “virtually inex-
haustible well of empathy and sympathy.”
Newburger turned the spotlight back on
her colleagues’ high standards in patient
care and research, adding, “This is one of
the greatest thrills of my life.”

Guthart Chair a Beacon for
Neuroendocrinologists

At the May 2009 celebration of the

Laurie Carrol Guthart Professorship in
Neuroendocrinology at HMS and MGH, Dean
Jeffrey Flier paid tribute to Leo Guthart and
daughters Becky and Peggy. Guthart’s wife,
Laurie, he said, was a woman known for
her “incredible devotion to her family, and
to doing good for others.”

Dean Flier was deeply impressed, he

said, with work accomplished through

the clinical and translational science
center known as Harvard Catalyst by the
chair’s first incumbent, clinician—scientist
Anne Klibanski. Widely praised for setting
high standards for other cure-oriented
researchers, Klibanski is “a role model and

mentor,” said Peter Slavin, president of MGH.

Klibanski’s thanks to the Guthart family
rang with the expectation that their
support would strengthen her field. Leo
Guthart recounted his awakening to the
idea of endowing a leadership position

in neuroendocrinology and expressed
indebtedness to Klibanski for the care she
gave his daughter Peggy.

Ojemann Professorship Supports
Pioneering Neurosurgery

At the June 2009 celebration of the Robert
G. and A. Jean Ojemann Professorship in

Surgery at HMS and MGH, HMS Dean Jeffrey
Flier thanked past and present grateful
patients, colleagues and friends, among
them HMS Board of Fellows members

John and Ginny Kaneb and HMS alumnus
Griffith Harsh.

0f Robert Ojemann, the chair’s namesake,
Gerald Austen, the Edward D. Churchill
professor of surgery at MGH, said, “My
admiration for Bob started in 1957 and has
never changed.” Pioneering neurovascular
surgeon Christopher 0gilvy, the first
incumbent, was a “perfect match” for

the professorship, according to Robert
Martuza, the William and Elizabeth Sweet
professor of neurosurgery and chief of the
Neurosurgery Service at MGH.

For Ogilvy, the appointment was “the high
point of my career.” Of his benefactors, the
Ojemanns, he added, “Bob and Jean had a
profound influence on the institution.”

Linde Professorship Offers Vision
for Cancer Therapeutics

At the January 2009 celebration of the Linde
Family Professorship at HMS and Dana-
Farber Cancer Institute (DFCI), Dean Jeffrey
Flier noted that the chair would support
cancer therapeutics research “with the
goal of delivering better, targeted drugs to
those in need.” At DFCI, President and GEQ
Edward Benz said the Lindes’ endowment—
part of a larger, “magnificent” gift—would
help construct a stable foundation for
chemical biology.

The chair’s first incumbent is DFCI Chief
Scientific Officer Barrett Rollins, “a faculty
leader who pulls together all of our
research activities,” Benz said. Devising



therapies based on disease-related
molecular abnormalities is “an incredibly
complex undertaking,” Rollins said, but one
the Lindes’ “visionary” gift would advance.

Describing his family’s battles with cancer,
Edward Linde* expressed “comfort and
confidence that the chair will be occupied
with distinction.”

* Edward Linde passed away on January 11, 2010.

Dohlman Chair to Advance
Ophthalmology

The celebration of the Claes H. Dohlman
Professorship in Ophthalmology at the
Massachusetts Eye and Ear Infirmary in
December 2008 was a tribute to Dohlman,
the founder of modern corneal science and
a professor emeritus of ophthalmology
who remains active at MEEI. Of the chair’s
first incumbent, Reza Dana, Dohlman said,
“When it comes to corneal inflammation,
he is by far the leader in the world.”

Dana expressed gratitude to his family and
to the many generous people, among them
Joan Miller, the Henry Willard Williams
professor of ophthalmology at MEEI and
head of that department, who led the
creation of the chair. Dana also gave thanks
to Wayne Streilein, who at the time of his
death in 2004 was president of Schepens Eye
Research Institute. “No single person had
more to do with my being here,” Dana said.

Rosen Chair Primes Immunology
Research

Since November 2008, the Fred S. Rosen
Professorship in Pediatrics at HMS,
the Immune Disease Institute (IDI) and
Children’s Hospital Boston has been

strengthening collaborations among
HMS and IDI researchers. The new
chair acknowledges Rosen’s pioneering
investigations of primary immune
deficiencies and his work in developing
intravenous gamma globulin therapy.

Rosen was “the quintessential translational
researcher,” according to Fred Alt, the
Charles A. Janeway Professor of Pediatrics
at HMS and the scientific director for IDI.
With Dean Jeffrey Flier and Children’s
President James Mandell at the Medical
School’s Jeffrey Modell Immunology Center
were Fred Modell and his wife, Vicki. Rosen
was a teacher, healer, adviser, friend and
devoted physician to son Jeffrey, who died
at age 19, Vicki Modell said.

The first Rosen Professor is Klaus
Rajewsky. Addressing him, Vicki Modell
quoted from The Little Prince, sketching

a landscape of stars as beacons linking
explorers at the frontier of molecular
immunology. A gratified Rajewsky called his
inspirational colleagues and laboratory “a
little universe in itself.”

Elite Science Recognized with
Korsmeyer Chair

Though he died in 2005, Stanley Korsmeyer
still brings people together. At the
November 2008 reception for the Stanley
J. Korsmeyer Professorship in Medicine at
HMS and the Dana-Farber Cancer Institute,
Dean Jeffrey Flier quoted Robert Horvitz of
MIT, who said, “Stan was everybody’s hero
as a scientist and as a human being.”

DFCI President and CEO Edward Benz
called both Korsmeyer and first incumbent
Bruce Spiegelman “super-elite scientists.”
While Korsmeyer changed scientists’
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view of programmed cell death, Benz

said, Spiegelman did the same for energy
metabolism. “It's a joyous thing that there
will be a Korsmeyer professorship 100 years
from now,” Spiegelman said.

Korsmeyer’s widow, Susan, thanked all
those who supported the professorship.
It is only a matter of time, she said,
before drugs based on her late husband’s
research would enter clinical trials.

Enders Professorship in Pediatric
Infectious Diseases

Opening the October 2008 celebration of the
John F. Enders Professorship in Pediatric
Infectious Diseases at HMS and Children’s
Hospital Boston, Dean Jeffrey Flier called
the late Enders “truly legendary.” With HMS
professors Thomas Weller and Frederick
Robbhins, Enders received the Nobel Prize

in 1954 for research that paved the way for
developing vaccines for polio.

Flier also praised the chair’s first
incumbent, Michael Wessels, for his own
vaccine research. With Porter Anderson, a
former HMS faculty member who endowed
the chair, Wessels developed the concept
of molecular mimicry, in which similarity
in the genetic sequence of self and
foreign peptides leads to an autoimmune
response. The discovery contributed to
the development of vaccines for Group

B Streptococcus, noted Gary Fleisher,

the Egen Family Foundation Professor of
Pediatrics and chair of the Department of
Medicine at CHB. It was humbling, Wessels
said, to hold a professorship named

for one giant in infectious disease and
supported by another. €
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Harvard Medical School marked a major milestone in

medical education reform and continued to nurture the

careers of people interested in patient—related

research, an all—too—rare species’

MILESTONES IN MEDICAL EDUCATION

In academic year 2008—2009, Harvard Medical School
marked a major milestone in medical education reform: For
the first time, all third—year students became engaged for a
full year in the unique culture of one primary HMS clinical
affiliate instead of rotating among them. Class members
completed a common curriculum and, while most pediatric
rotations took place at Children’s Hospital Boston, students
chose a home base at Beth Israel Deaconess Medical Center,
Brigham and Women's Hospital, Massachusetts General

Hospital or the Cambridge Health Alliance.

HMS is the first medical school to introduce students to
patient care in such an integratcd way, according to HMS
Dean for Medical Education Jules Dienstag, the Carl W.
Walter professor of medicine. Faculty mentors now describe
relationsliips with students as deeper and more meaningful,
while students report sustained empathy toward patients,

with whom they now have more time to forge connections.

“The Principal Clinical Experience was one of the driving
forces behind medical educational reform,” said Dienstag.
“We expect it to be a model for other medical schools.”
About half of MD students now dedicate a fifth year to
research, global health projects or other areas of scholarly
inquiry, Dienstag said. To enable all graduates to become
“tliought leaders and advocates of change in their fields,” he
said, education reform at HMS will, within the next two
years, ask all students to complete a scholarly project in areas
such as laboratory science, clinical investigation, global health

or the social sciences.

HMS Lays TrRack TO CLINICAL AND TRANSLATIONAL
RESEARCH CAREERS

How does one become a clinical or translational researcher—
one who advances human health by ushering laboratory
ﬁndings through a gauntlet of tests and trials, to the point
where a safe, effective new form of patient tlierapy emerges?
There has never been a direct training patliway, so HMS

fiaculty leaders are building one.

A major goal of the National Institutes of Health-funded
called

Harvard Catalyst—is to nurture the careers ofpeople

Harvard Clinical and Translational Science Center

interested in patient—related research, an all-too-rare species.
While in the past, fellows and junior faculty relied on luck
and persistence in discovering a clear direction and a senior
mentor, a well-defined curriculum will now lead them, step
l)y step (for details, visit littp://catalyst.harvard.edu/

learning.litml)

In May, Elliott Antman, HMS professor of medicine at
Brigliam and Women's Hospital, was named director of the
Harvard Catalyst Program for Postgraduate Education in
Clinical and Translational Science. Antman, a cardiologist,
has led patient trials that have raised the standard of care
for cardiovascular disease worldwide. In 2009, he and other
faculty leaders took major steps to integrate education,
training, mentoring and career development for pliysicians,

basic scientists and others. For example:

e A weeklong course to be offered three times a year,
Introduction to Clinical Investigation, began teaching
basic principles and methods used in patient—based
research to trainees, who also honed their skills in

anal/\'zing, syntliesizing and evaluating data;

Hundreds of courses, Worl(sliops and seminars at Harvard’s
schools and 17 HMS affiliates were also opened to trainees

at every IGVCI, Hlld new courses were planned;

e KL2 MeRIT awards provided two years of salnry support
and advanced training to several exceptional young
Investigators who, with a well-matched senior mentor, will

conipletc a cliseasc—speciﬁc research project;

* New programs were launched for underrepresented
minorities: the ten-week Summer Clinical and Translational
Research Program for college students and the eight-week

Visiting Research Intcrnship Program for medical students;

e Shared course offerings and faculty leaders were
identified to strengthen HMS master’s degree programs
(to date, Scholars in Clinical Science and Clinical

Investigator Training)
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Antman and David Golan, HMS

dean i:OT graduate education and

professor of biological chcmistry
and molecular pharmacology, are
working to align current and future
master’s programs with graduate
and postgraduate programs offered
through the Harvard Cata]yst and
HMS. Golan oversees the School’s
PhD programs, including the Harvard
Catalyst—supported Leder Human
Biology and Translational Medicine
Program and the Harvard Catalyst
Program for Graduate Education in

Clinical and Translational Science.

REINVIGORATING RESEARCH IN
TEACHING AND LEARNING

The Ac;iclemy was reborn in 2009 as the
HMS Academy for Teaching Excellence
and Educational Innovation. Directing
the evolution of this research and
training center is Richard Schwartz-
stein, the Ellen and Melvin Gordon

professor of medical education and a

senior physician in medicine at Beth

Israel Deaconess Medical Center.

By introducing new teaching methods
and technologies to Harvard educators,
the rcinvigorated Academy will continu-
ously improve learning and methods

of assessing students and postgraduate
clinical and research trainees. The
/\cademy also supports education-

related rescarch b/V ﬂlCLIIt/V 111€Iﬂb€TS.

NaNcy LURIE MARKS FOUNDATION
SPOTLIGHTS AUTISM

For the first time, HMS launched a
training program that will build a
community ofjunior aculty members,
postdoctoral trainees and medical
students with a common interest in one
group of diseases. With a six-year grant
totaling $5 million from the Nancy
Lurie Marks Family Foundation, the
School will intensify research on autism

and related diSO[‘d("[‘S.

Incoming medical students don short
coats on White Coat Day, a ceremonial
orientation event.

Third-year student Matthew Baker
(center) learned the basics of surgery
during his Principal Clinical Experience
clerkship.

Like other efforts to promote
translational science at HMS, the
Nancy Lurie Marks Clinical and
Research Fellowship Program in
Autism supports basic and clinical
research. \Vorking in genetics, genomics,
neurology, neuroscience and other
fields, each Nancy Lurie Marks fellow
(junior faculty member or postdoctoral
trainee) and scholar (medical student)
will pair with an expert mentor in
autism to undertake research at HMS

or an affiliated medical center.

At the new program’s helm are Michael
Greenberg, the Nathan Marsh Pusey
professor of neurobiology and chair

of that department, and co-director
Joseph Volpe, a clinical researcher and
the Bronson Crothers distinguished
professor of neurology at Children’s

Hospital Boston.




HMS—PoORTUGAL PROGRAM
PromMOTES RESEARCH, EDUCATION
AND AWARENESS

In May 2009, the Harvard Medical
School-Portugal Program in Transla-
tional Research and Information was
launched by HMS and the Portuguese
Ministry of Science, chhnology and
Higher Education. Fueled by $55
million in funding over six years, the
initiative—with a website at littp://

aims to foster

www.hmsportugal.org
durable collaborative ventures among
Portuguese and Harvard research groups

involving faculty, trainees and students.
)

Goals include expanding translational
research across Portugal’s leading
research laboratories and seven medical
schools and disseminating the latest
health and medical information to the
public. The program will also award
collaborative grants in translational
and clinical research to HMS—

POT[LIngCSC teams.

From left: HMS—Portugal Program Director
Tomas Kirchhausen, professor of cell

biology; Jeffrey Flier, HMS dean; Mariano
Gago, Portuguese minister of science,
technology and higher education; and Manuel
Heitor, Portuguese secretary of state for
science, technology and higher education.
Not pictured is Maria Carmo Fonseca, the
program’s director in Lisbon.

DuBAl—HARVARD RESEARCH
COLLABORATION GAINS MOMENTUM

The Dubai Harvard Foundation for
Medical Research supports collaborative
research on diseases and health issues
endemic to the Middle East between
laboratories in the region and at HMS.
In 2009, the foundation made its
second series of Collaborative Research
Center Awards and granted two
additional tlircefyear postdoctoral

research fellowships.

One initiative draws on the strengtlis of
five regional research centers to idcntify
genes that cause primary immunodefi-
ciency diseases, such as liver disease.
Principal investigators Raif Geha, the
James L. Gamble professor of pediatrics
at Children’s Hospital Boston (CHB),
and collcague Luigi Notarangelo,
professor of})ediatrics and of pathology,
will work with collaborators at United
Arab Emirates University; Kuwait
University; King Saud University, Saudi
Arabia; American University of Beirut;
and Ege University Medical School,

n Turkeyi

A second initiative aims to explore
genetic variations that cause birth
defects and define their prevalence in
F

Middle East populations. The research
team includes Christine Seidman,
professor of genetics and the Thomas
W. Smith professor of medicine at
Bricham and Women's Hospital

g P
(BWH); Patricia Donahoe, the Marshall

K. Bartlett professor of surgery at
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Massachusetts General Hospital
(MGH); Richard Maas, professor of
medicine at BWH; and researchers at
the King Faisal Specialist Hospital and
Research Center in Riyadh, Saudi
Arabia; the American University of
Beirut; and the Weill Cornell Medical
College in Qatar.

Postdoctoral Fellow Maha Al-Mozaini
is investigating post—transplant
lymplioproliferative disorder with

]ay Fishman, profcssor of medicine

at MGH. Manal Ala;imery is working
in the lab of Christopher A. Walsh,
the Bullard professor of neurology at
CHB, to iclentify genes that control

cerebral cortex development.

HMS, ScHooL or PusLic HEALTH IN
GLoBAL HEALTH DELIVERY

In ]uly 2009, students from HMS and
the Harvard School of Public Health
attended the new, three-week summer
Global Health Effectiveness Program at
Harvard. Students were introduced to
epidcmiology, organizational behavior
and management by analyzing case
studies. The course drew public health
profcssionals from around the world,
including physicians with the nonprofit

Partners In Health working in Rwanda,

Lesotho and Haiti. €%




Research and Discovery

From laboratories on the HMS Quad ) a_[ﬁliated

- hospital beds and clinic exam rooms, researchers aim

to bridge the gap between petri dish and patient.



From left, Sabrina Spencer, John Albeck

and Suzanne Gaudet, members of Peter
Sorger’s lab in Systems Biology, have found
that genetically identical cells can have vastly
different reactions to the same cancer drug
due to their varying protein levels.

CANCER’'S RANDOM RESISTANCE TO DRUGS

When investigating the effectiveness of a new cancer drug,
scientists in the lab of Peter Sorger, a professor in the
Department of Systems Biology, noticed that the percentage
of malignant cells that succumbed to the drug—and the
percentage that survived—remained rem;\rkabiy consistent
throughout generations. It wasn't genetics; the cells were
genetically identical. The ability to survive, they found,

was the result of protein levels that varied from cell to cell.

FLII‘thCTIﬂOI‘C, fht’ I‘CSCRI‘Ch(’I‘S found that th@ iCVCIS Oi: fht’

protein—and the traits the protein triggered were passed
down to the non-responders’ daughter cells in a process

that had nothing to do with heritability. In their May

2009 report in Nature, the researchers note that this pass

on death is transient; a cell may well perish in subsequent
treatments. Knowing that random resistance piays a role in
chemotherapeutic success, the scientists say, may heip others

design more effective anti-cancer drugs.

PATHOGEN STRUCTURES SHARE COMMON ORIGIN

Biology often shows us that dependable structures are
conserved, even across species. It 1s not always easy, however,
to decipher the historical links between structures that
evolution has changed. But a team led by John Mekalanos,
the Adele Lehman professor of microbiology and molecular
genetics and head of the Department of Microbiology and
Molecular Genetics, reported in March 2009 in the Proceedings
of the National Academy of Sciences and Cell Host and Microbe that
they had found such a link between a syringe-like structure
that makes certain infectious bacteria deadly—in cholera,
the structure carries poison—and another, well-studied
structure, the hollow tube “tail” of bacterial viruses. The
bacteriophage’s tail injects its genetic material into a cell
during infection. By analyzing amino acid sequences in

key proteins in both structures, Mekalanos and colieagues
discovered molecular similarities that linked the structures
through time. This link, the}r suggest, may allow drug
developers to use what is known about bacteriophage tails
to find ways to prevent the bacterial syringe from forming

and functioning.
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NEew CLUES TO KiLLING CANCER CELLS

Nascent cancer cells need community to
thrive. If, during a tumor's formative stages,
a cell loses contact with the extracellular
matrix to which its peers are attached, it
kills itself. Scientists have long thought that

cell suicide, or apoptosis, was the sole route

by which homeless cancer cells perished. But

researchers Working with Joan Brugge <right>, the Louise Foote
Pteiffer professor of cell biology and head of the Department
of Cell Biology, have discovered an alternate Path: starvation.
Alone, these cells lose their ability to harvest energy, the team
rcported in the August 2009 Nature. This ﬁnding emerged when
the researchers, studying Why some isolated breast epithelial
cells died despite being endowed with a cancer-causing gene
that prevented apoptosis, found that the altered cells had shut
down their intracellular system for transporting glucose, their
prime energy source. Finding that the treated cells were under
oxidative stress, the scientists treated them with antioxidants.
To the researchers’ surprise, the treated cells survived by using
fatty acids as an energy source. Further defining the metabolism
of precancerous cells could point drug developers toward new

tumor-killing strategies.
&

INDIA’S BiLLION PEOPLE TRACED TO TWO ANCESTRAL
GENE LINES

A close inspection of the genomes of 25 diverse popul;\tions
in India, a nation of one billion people awash in politicai,
iinguistic and socioeconomic differences, found that nearly
all descend from two ancestral populations. The ﬁndings,
reported in the September 2009 Nature by co-first author
David Reich, an associate professor in the Department of
Genetics, suggest that nearly all Indians today bear the
genetic echoes of Ancestral North Indians, who are genetically
like western Eurasians, and Ancestral South Indians, whose
genomic makeup may be unique in the world. The exceptions
appear to be people on the Andaman Islands in the Bay of
Benga], who descend exclusively from the Ancestral South
lineage. The study offers a toolkit for deciphering genetic
relationships, historical variations and, of keen interest to

modern medical sleuths, differing rates of gene-based diseases.
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RESETTING THE Bopy’s CLOCK

For travelers, chasing the sun across
time zones can be exciting, even
invigorating—until jet lag hits. But
an anti—lag aid may be on the way.
Reporting in June 2009 in PLoS
Computational Biology, a research team
at Brigham and Women's Hospital
describes a new software program

that uses light levels, sleep schedules
and other measures to calculate the
countermeasures needed to reset the
body’s internal clock to the time in the
destination country or even for a new
work schedule. Team leaders Elizabeth
Klerman, an HMS associate prol‘ﬁessor
of medicine at the hospital, and
Dennis Dean, a computational research
associate in the hospital’s Division of
Sleep Medicine, believe their math-
enhanced intervention could halve the
number of days a traveler would need
to adjust to a new time zone. They are
now applying the ﬁndings to different
scenarios, including proposals for

cbanges to resident training schedules.

PREGNANCY WEIGHT GAIN,
CHILDHOOD OBESITY LINKED

Weight gain in pregnancy—even at
currently acceptable levels—may
actually set the stage for obesity n
children, while a mother’s weight loss
during this period may improve health
outcomes for both her and her infant.

In papers published in Obstetrics and

Gynecology (November 2008) and the
American Journal of Epidemiology (July
2009), teams led by Emily Oken, an
assistant professor in the Department
of Population Medicine, report that
the risk of obesity in adolescents can
be directly linked with the weight their
mothers gained during pregnancy and
that the risks for adverse short- and
longer—term health outcomes, such as
preterm delivery and childhood obesity,
can decrease for obese women and their
children if the mothers lose weight
during pregnancy. These data, the
researchers say, should encourage a
re-examination of acceptable weigbt—

gain standards FOI‘ pregnant women.

U.S. HEaLTH IMPROVEMENTS FOUND
DEEPLY INEQUITABLE

/\ccording to researchers in the
Department of Health Care Policy, this
nation’s efforts to improve care for
individuals with cardiovascular disease
and diabetes improved significantly
between 1999 and 2006. Yet while
improvements in the control of these
diseases were found in all population
groups, the gains did little to reduce
healthcare inequities between groups.
In an April 2009 report in the Annals
of Internal Medicine, a research team led
by J. Michael McWilliams, an assistant
professor of health care policy and
medicine in the departinent, concluded
that national improvements in care for
cardiovascular disease and diabetes have
not triggered consistent reductions

in racial, ethnic or socioeconomic
differences. Only the leveling effect

of Medicare succeeded in diminishing
some of these disparities. The
researchers suggest that these findings
could inform any debate over universal

health insurance.

Key ImmUNE CELLS LOWER
INSULIN RESISTANCE

Fat cells serve as reservoirs of energy to
be tapped in times of need but also play a
part in hormonally controlling the body’s
intake and use of energy. When permu-
tated, fat cells spur changes to the body's
inﬂaminatory response, ultimately caus-
ing insulin resistance, a hallmark of Type
2 diabetes. Studies published in August
2009 in Nature Medicine by the labora-
tory of Diane Mathis and Christophe
Benoist, professors in the Departinent of
Pathology, together with Steven Shoelson
at Joslin Diabetes Center, explore how
those permutations contribute to insulin
sensicivity. Accorcling to the researchers,
fat tissue contains immune cells known
as i'egulatory T cells. In lean mice, these
cells produce anti-inflammation signals
that prevent insulin resistance. Obese
mice, however, have markedly lower levels
of these cells. When the researchers raised

the levels of these T cells, the obese

mice became less resistant to insulin—a

discovery that could have implications for

treating Type 2 diabetes.

StEM CELL LINES TO EXPEDITE
HumaN DISEASE STUDIES

Researchers attempting to use human
stem cells to study speciﬁc diseases
have struggled to maintain robust
generations of the cells in culture
dishes—until now. In the lab of George
D;\ley, an associate professor in the

School’s Department of Biological
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Chemistry and Molecular Pharmacology
and at Children’s Hospital Boston,
investigators have taken somatic cells
from patients with Duchenne muscular
dystrophy, Parkinson’s disease, Down
syndrome and other diseases and
reprogrammed the cells, inducing

them to adopt the potential for the
functional diversity of embryonic stem
cells, which are difficult to acquire,

yet retain their ability to grow well in
culture. In the September 2008 issue
of Cell, the scientists report success in
producing immortal stem cell lines that
carry the genes or genetic components
for ten human diseases, many of which
are difficult or impossible to study in
animal models. These cell lines, which
will eventually be deposited at the
Harvard Stem Cell Institute, will be
available to researchers seeking to study
molecular mechanisms of the diseases,
test potential drugs and correct genetic

defects underlying each disease.

VIEWING THE BRAIN'S DETAILS

Finding new ways of peering far below
the brain’s surface drives the work of
Bernardo Sabatini, an associate prol-es-
sor in the Department of Neurobiology.
A new imaging technique, reported n
August 2009 in Neuron by Sabatini and
his research colleagues, makes it possible
to decipher with amazing clarity even
inl’initesimally small structures of neu-
rons. Sabatini has produced snapshots
of the lollipop—like structures known as
dendritric spines, which serve as receiv-
ing points for chemical messages sent
between neurons. The team’s custom-
designed laser scanning microscope
penetrates tissue using wavelengths of
light that maintain their focal integrity
to yield sharp tableaus at depths that
cause light from similar imaging tools
to scatter—a boon to investigators
seeking a better understanding of the

brain’s structures and their functions.

A FRESH ATTACK ON TYPE I DIABETES

Work from the lab of Maria Koulmanda,
an HMS associate professor of surgery
at Beth Israel Deaconess Medical
Center, suggests a way to help people
with Type 1 diabetes mellitus control

inflammation—and regain healthy
levels of blood glucose. In this form
of diabetes, the body’s immune system
destroys islet cells that produce
insulin, a hormone essential to the
conversion of glucose into energy. In
2007, Koulmanda’s team showed that
a form of inflammation in fat and
muscle blocked glucose from moving
from the bloodstream into tissues. In
a report in an October 2008 edition
of the Proceedings of the National Academy
of Sciences, the researchers demonstrated
that a protein, AAT, made by the liver
n response to inflammation, restores
glucose’s movement. The researchers
have obtained funding and, together
with a team of clinical investigators, are
moving forward with clinical trials using
AAT, already an approved treatment
for a heritable form of emphysema, in

patients with Type I diabetes.

MEDICINE FROM MOTHER NATURE

Plants’ medicinal powers—foxglove’s
digitalis and the Pacific yew tree’s taxol,
for example—give scientists strong
incentives to search for, test and develop
new compounds from nature’s pharma-
copoeia. Consider the hydrangea root.
A team of scientists led by Harvard
School of Dental Medicine researcher
Malcolm Whitman, a professor n
developmental biology, has discovered
that halofuginone, a molecule syntheti-
cally derived from this root, regulates
the body s inflammatory response by
halting the development of T helper

17 cells, which produce interleukin-17.
This cell type is linked with the out-

sized immune responses of autoimmune

diseases such as multiple sclerosis,
rheumatoid arthritis and scleroderma.
In June 2009 the researchers reported
in Science that the plant-root derivative
halted multiple sclerosis in a mouse
model. The scientists suspect that
halofuginone may hold promise as an

anti—inﬂammatory agent.

IN Arrica, HicH HIV-DRrua
ADHERENCE RATES REFLECT
SociaL BoNDs

A village may do more than simply raise
a child; it may keep the grown child alive.
Research shows that despite significant
hurdles of distance, deprivation and
malnutrition, people living with HIV
and AIDS in sub-Saharan Africa are far
more lil(ely to adhere to their rigorous
treatment regimens than people n
North America are. Adherence rates
that often exceed 94 percent appear
related to a sense of mutual obligation
within impoverished communities

that is essential for survival. In their
]anuary 2009 report in PLoS Medicine,
co-authors Norma Ware, an HMS
associate professor in the Department
of Global Health and Social Medicine,
and David Bangsberg, an HMS lecturer
on medicine at Massachusetts General
Hospital and the Harvard Initiative

on Global Health, suggest that a
strong sense of social responsibility
and an emphasis on preserving social

capital explain adherence success. <3




At Harvard Uni\'crsity‘s Smithsonian Center for Astrophvsics,

a scientist was developing atomic clocks when his research
inspircd a surprising offshoot: the design for a low—magnctic—
field, walk-in MRI scanner. The magnet inside this novel
machine would be safe for patients with metal implants and
P;\cmnakcr& and its upright design would allow for more
precise imaging of posture—dcpendenr blood and air flow.

The inventor, physics professor Ronald Walsworth, built a
prototype in the late I9905—yct 1t sat, largcly untcstcd,

]COT IJC;\I‘IV a dCCAdC.

The problem? “Not many programs fund these kinds of
. D e e .
projects,” W alsworth explamm It's hard to get money for work

that transitions between physics and biomedical imaging.”

Enter Harvard Catalyst. Also known as the Harvard Clinical and
Translational Science Center, this virtual center was created with
a ﬁvc—ycar, $117.5-million grant to Harvard Medical School
from the National Institutes of Health, rcplacing smaller grants
previously awarded to the School’s affiliated hospitals and
institutes. As its name suggests, Harvard Cnmlyst aims to spark
collaborative work among thousands of laboratory and clinical
researchers, many of whom have never worked together before.
The center persuades them to pool their expertise—no small
feat, says Harvard Catalyst‘s visionary director, Lee Nadler, dean

for clinical and translational research at HMS (picturcd abo\'e).
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“All the components necessary to make an impact on
human illness a]rcady exist at Harvard,” Nadler says.
“Unf-ortunatcly, rclativcly few of these researchers have
ever found themselves in the same ‘reaction vessel,’ lc;wing

their potential virtually untapped"‘

INTRIGUING COMBINATIONS

HMS Dean Jeffrey Flier enlisted Nadler to lead the creation of
Harvard Catalyst, which in 2009 bcgan ;1\\';1rcling one-year pilot
grants to teams of researchers with intriguing ideas. So far, 127

grnn[s—of $50,000 each

have united 475 investigators from
23 Harvard schools and hospitals as well as the Broad Institute
and MIT. Bacterial geneticists now work with experts in blood

coagulation; ueonatologists join microbiologists; cancer vaccine

specialists team with polymcr engineers.

A team led b}' Walsworth received a pilot grant that hclpcd
pay to move his MRI scanner to Massachusetts General
Hospital's (MGH) Martino Center for Biomedical Imaging.
The grant also financed technical improvements to the
machine and tiled the floor. These improvements are “grungy,

non-sexy things," Walsworth says, but thcy have laid the



HARVARD CATALYST

Catalyst of Innovation

gI'OUI)Cl\\'Ol'k for SlLl\‘{iCS 111211 ililll to C[L‘IHOIIS[IXHC th scanner S

(L)S[—L‘l-ﬁ(i(‘llf\' Illld \LIILIL‘ to P;lfik‘ll[ care.

Another pilol grant linked MGH pcdi;llrici;m Nicolas
Oreskovic with 111&111’\' at Harvard's Graduate School of
Design to .\‘tudy how the brain rcsponds to varied elements of
architectural dcsign. That group 1s idcntif:\'ing features that
promote p]uysical activity. Meanw hile, Assistant Professor of
Medicine Karen H;\ckcr—along with co”cl\gucs at Harvard
Law School, Tufts University and Cambridge Health

Alliance, as well as with community groups—is examining

how residents’ fear of immigmtion—cn1-<)r‘n‘1m‘11t policics deters
them from sccl\'ing healthcare in one low-income, L‘t]lnir;lll}'

diverse town.

NURTURING TOMORROW'S PHYSICIAN—SCIENTISTS

A major Harvard Catalyst goal is to train and assist young
researchers. “We're integrating the School’s master’s
brograms and offering more courses to help investigators
‘\pply laboratory discoveries to human subjects,” Nadler
c,\plains. “We want researchers to come in with a baseline
of knm\lcdgc and leave bcing Yoda.” This past fall, a new

five-day course to be offered three times a year, Introduction

to Clinical Investigation, drew more than four times as many
;1pplicnnts as the 100-seat classroom could hold. Harvard
(‘.nmll\'st links investigators to a common 1‘1b01“1t0r1\', to
nurses and other profcssionals, and to “dream teams’ of

biostatisticians who can design and analyze studies.

Key to this process has been Harvard (jnmll\'st's website
(http://catalyst.harvard.edu), which literally maps researchers’
whereabouts and details their expertise and discoveries. A
po\\'crl.ul search engine scours the site’s pages, ;1Pplic‘uions
and databases, hclping visitors locate pcoplg Publicntions,

clinical trials, facilities and additional funding sources.

Alllking the concept of pm)ling assets one step further,
Harvard (",thilll\'st and cight universities from New Hampshirc
to Hawaii and Alaska to Puerto Rico [‘L‘Ct‘l]d)' wona $15
million stimulus grant to forgc the cagh‘—i Consortium. The
group is building a "disco\'cry network” to hclp translational
researchers anywhere in the country locate and share

resources, from core LICthiCS to reagents ;111\‘[ liSSUC b‘lllk.\'.

Inspircd alliances among brilliant minds—and g;nnc—ch;mging
I‘L‘sc.n‘ch—mnbody the Spirit of Harvard C;lmll\'sl. Says Walsworth:
“We've all got great ideas, but it’s been difficult to briclgc
to other researchers and get funded. That's what Harvard

Catalyst is doing, and I'm grateful for it.” €%
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NEUROSCIENCE

In the brain, connections are what count. Molecules connect
with receptors and chemical messages are exchanged. New junc-
tions form, and learning expands. Neural networks collaborate,

memory is accessed, and a word, gesture or thought results.

Connections among brain researchers—within the Dcpnrtf
ment of Neurobiology at Harvard Medical School and across
the University—are generating discoveries related to how the
brain receives cues from the environment and converts them

illt() Icnrning, memory ;llld bChél\'i()l‘.

“Our researchers have inherited the legacy of vision researchers
David Hubel and Torsten Wiesel,” says Dcpnrrmcnt Chair
Michael Grecnbcrg “1\1;111}’ aspects of our work stem from
their CHSCO\'CI‘)‘ that our interactions with the environment
shape the development and function of the nervous system.
We continue to carry the torch passed us by these Nobelists,
but we're doing so in ways that not long ago were unimaginable.”
Reflections of this legacy can be found in the work of
Bernardo Sabatini, an associate profcssor and Howard
Hughcs Medical Institute Investigator. Sabatini studies how
synapses—the junctions across which neurotransmitters
travel from one neuron to another—form, operate

and clmngc in response to external stimuli. He also
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builds Sophisticntcd tools that are ;1d\';mcing scientists’

undcrstanding of synaptic structure and function.

DEPTH PERCEPTIONS

Recently, Sabatini’s lab has devised a delivery system for chan-
nclrhodopsin, a lightfacti\'atcd protein that triggers dopnminc
production in the neurons of mice. In humans, dopamine
assists in the Icnming process and modulates activity in the

basal gnnglim a midbrain region involved in Parkinson’s disease.

Sabatini injected viruses containing unactivated channel-
1'110d0psin into mouse cells in the basal glmglia' then CXP()SL‘d
the cells to light, triggcring dopnminc production. With this
molecular ﬁbcroptic system, Sabatini can control the manu-
facture of dopaminc within the brain of a living animal—

a technique that may one day allow physicians to treat

neurodegenerative disorders from within the cell.

Another tool, one developed collaboratively by Sabatini and
Harvard University biophysicists, is an imaging advance that
brings nto Plain view once-invisible structures critical to

neural processes. This tool, a hybrid micmscopc that weds



[\\'O—PllO[Ol) lﬂi(‘I'OSCOPV \’\'i[h a [C(‘hﬂiqUC Cklll(‘d Stilﬂtllélt(‘d

emission depletion, sharpens the resolution of minuscule
structures such as dendritic spines, the wispy projections

that support synapses.

THE Nose Knows

The subcellular-eye view provided by Sabatini’s innovation

will factor I;n‘gc in studies of the central brain by a new HMS
recruit: S;mdccp Robert Datta, assistant profcssor in neurobi-
01(3g)'. An expert on the brain’s olfﬁcmry system, Datta inves-

tigates ways in which odors drive innate mammalian behavior.

Evolution has cemented the neural pathways that dictate
animals’ responses to smells. Locating food, selecting a mate
and detecting predators—each is shaped by olfactory cues.
Datta uses such genetically programmed pathways to
investigate the neural circuits that translate signals sensed

by a spcciﬁc receptor in the nose into useful actions.

Datta’s nose—brain research has sparked a connection between
him and Stephen Liberles, an assistant profcssor of cell biology,
who studies how information from chemosensors in the nose

contribute to behavior. Their joint studies of genes, cells and

cell signaling could lead to a better understanding of anxiety

diSOI‘C]CI‘S*PCI‘l)HPS even to new treatments.

MovING CLOSER TO CURES

As research in neuroscience blossoms, so too do its
connections to clinical applications. Rcccntly, Grccnbcrg
was t;\ppcd to direct a six-year, $5 million initiative to bring
advancements in the ncurobiological bases of autism to bear
on new ways to treat the disorder. The Nancy Lurie Marks
Clinical and Research Fc“owship Program in Autism will
place the next generation of researchers in the laboratories
of autism experts at the School, the affiliated hospitals and
across the University, all focused on dcciphcring the genetic

origins of the disease.

A brain-research community is coalescing as HMS neuroscien-
tists foster and extend research collaborations with colleagues at
the Children’s, Beth Israel Deaconess and Briglmm and Women's
hospimls. “We dream of—bridges—morc bridges—bctwccn
buildings, so that movement among pcoplc and ideas is eased,”
Grccnbcrg says. “Connections will carry us a bit closer to the
development of therapies and cures for neurological and psychi-
-

atric diseases—and will hclp sustain our lcgncv of discovery.” €%
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Frank Lloyd \\Yright knew nature could teach architects a
thing or two. Inspircd by the contours of the 1;mdscnpe,
Wright designed buildings with organic forms. With a

g g & &
similar philosophy, researchers are charting a new course in
medicine through the Wyss Institute for Biologically Inspired

Engineering, launched in 2009 with the largest philanthropic
2 g g

gift to Harvard in the University’s history—$ 125 million—

from enginecrfentrcpreneur Hansjorg Wyss.

The Institute brings Logclhcr researchers and clinicians
from Harvard's Medical School and School of Engineering
and /\pplicd Sciences (SEAS), its affiliated lmspimls and
nearby institutions, and providcs them with funding, space
and expert technical assistance to build on rm'olutionary
advances in engineering, nanotcclmology, synthctic biology
and computer science. Although their ideas carry a high risk
of failure, th(‘)‘ also have the potentinl to }'ield big dividends

for human health.

“We're ;1d0pting the same simplc\ ingenious design

principles that nature uses to create new medical devices and
biomaterials,” says Donald Ingbcr, the Institute’s f—ounding
director and an HMS professor of pathology at Children’s

Hospital Boston.
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\‘\’v\'SS teams diSC;lfd Sf;llC pnttcrns Of tlmught b\ Cll]bf;lCillg

strategies living systems use to adapt and compete for
survival. Some of these tactics run counter to what
scientists and engineers learn during their formal training.

Take nature’s approach to noise.

“

Nature harnesses noise instead of trying to minimize ic,”
says Ingber, using natural selection to illustrate his point.

Genetic noise—in the form of random DNA mutations—
Produccs populntions of cells with slightly diﬂl‘ring DNA

blu(‘prints and traits.

Electrical engineers despise noise and strive to eliminate it
from equipment, from radio transmitters to lasers. Wyss
researchers recognize that the human body bears lictle
resemblance to a cool, quiet room for computer servers.
This complex multi-cellular organism instead resembles
an experimental polyrhythmic symphony in which the
musicians work from their own scores, yet are flexible

enough to impmvisc.
2

Relying on insights from nature may enable Wyss researchers
to innovate where others have failed. Take tissue engineering:
Instead of working in a petri dish, a team led by Ingber etched

three-dimensional channels into a flexible, translucent

“Ina step toward creating adhesives, drug delivery systems and other useful tools, Wyss Institute researchers led by
Joanna Aizenberg have synthesized nanobristles that self-assemble into helical shapes, which are ubiquitous in nature.



cube and filled them with cells to recreate key structures
found in the lung. The rcsu]ting "lung on a chip” Cxpands
and contracts rhythmically. It breathes. “We could never have
achieved this necessary level ofcomplcxity in a dish,” Ingber
says. He lmpcs this and other tiny organ surrogates will
pm\'idc an alternative to animal models. “We're not interested
in mnking incremental improvements to existing materials

and devices,” he declares. “We're trying to shift pnrndigms."

Another Wyss team is dcvcloping an assistive device for
children with cerebral pa]sv and other forms of brain injury
that isn't stiff and awkward like a leg brace but instead is as

soft and lightweight as clothing.

With seed funding from the Wyss, Eugene Goldfield, an

HMS assistant professor of psychology at Children’s

Hospital Boston, is designing a programmable “second skin”
gning g

to re-educate an injured nervous system. The skin will be

made of many tiny “smart agents” that sense movement

and then collaborate with patients’ leg muscles to help

[11 em move.

“Without pmmpting from Don Ingbcr, | Probablv would have

fumbled ;11(mg on my own for a Iong time,” says Goldfield.

‘“ . . . P .
I)OI] I‘(‘;l]l[(‘d 1t was I]ﬂpOI‘t;lll[ fO!‘ me to connect \\'1[11

robotics experts, so he showed up one day and offered

me a ride over to the School of Engineering and Applied
Sciences.” There, Goldfield met SEAS Associate Professor

of Computer Science Radhika N;lgpnl, who is interested in
robotic systems that ;1d;1pt like li\'ing systems. Her group has
created a self-balancing table composed of 12 identical robots
that cooperate without guidance from a leader, responding to

disturbances to keep the table level.

For hclp in mimicking nature’s principlc of;Sclf;—organi’/,ation,
Nagpal and Goldfield turned to Harvard Microrobotics
Laboratory founder and SEAS professor Robert Wood.
Wood brings to the project new forcc—gcnemring light\\'cight

IﬂélthiéllS [llélt llC uses to lﬂélkC insect I‘()b()[S H\'.

“We need each other desperately,” says Nagpal of the trio’s
shared vision, which has drawn them out of their comfort
zones. That is, after all, what the \\'}'ss Institute is about:
moving bold ideas through a discovery phase to the point
where t]lcy capture interest—and ﬂmding—f;rom government

- :
or industry. €3

)
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Between any two individuals and among human populations,
the DNA sequence differs by a fraction of one percent. From
this tiny percentage, SCIentists can reconstruct the ancestral
origins of a society and glean clues as to why an individual or

group is more susceptible to a trait or disease than the next.

A ehange of even a single base—G, A, T or C—in a string
of DNA's nucleotide building blocks can lead to biological
differences that affect health in subtle ways. So too can
IO0,000—letter chunks that are repeated, reversed or deleted, a

type of genome variant known as copy number variation, or CNV.

“Until 2008, we knew about inherited copy number variations
the way I4th-century cartographers knew about distant
continents: In some vague way, we knew they were out

there,” recalls Steven McCarroll, an assistant professor of
genetics who joined Harvard Medical School in August 2009.
“We didn't know what features of the human genome they
encompassed, or what stories they had to tell.”

In the past few years, however, speciﬁc CNVs have been
connected to common diseases and traits, thanks in part to
McCarroll, who helped develop technologies that can detect
those associations. McCarroll's work has linked one large

deletion to the chronic inﬂammatory bowel condition called
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Crohn’s disease, another to the excess pound of weight
carried by more than half of all people of European ancestry,
and yet another to an increased risk of graft-versus-host
disease following bone marrow transplantation‘ The new
technology also has helped others at HMS to discover CNVs
that contribute to autism, schizophrenia and congenital

heart defects.

McCarroll is now collaborating with fellow geneticist David
Reich, who leverages genetic variants to uncover medically
relevant risk factors in African Americans and other minority
groups. Reich, an associate professor of genetics, and his
colleagues recently traced all the peoples of India to just two

ancestral gene lines.

Too MucH INFORMATION?

Rapid progress in human genetics is enabling scientists to
ask new questions. “They still want to know, ‘Can we identify
specific genes that underlie risk>"” says Mark Daly, associate
professor of medicine at Massachusetts General Hospital
(MGH). "But now they ask, ‘What do those genes tell us
about basic human biology?' and ‘How can we turn that

understanding into ideas for new therapeutic interventions?’”’




Daly turbocharged research in 2000 by observing that human

DNA recombines in large blocks, or liaplotypes, permitting
essential neighborhoods of genes—and deletions—to travel

together through generations over tens of thousands of years.

Now that technological advances and falling costs have
unleashed full-genome sequencing, data are gushing out
ahead of scientists’ and physicians’ abilities to interpret
them. As a personal health horoscope, an individual’s genome
provides dubious forecasts of his or her disease risks. But
HMS faculty aim to change that by sequencing the genomes
of thousands of people and correlating that data with details

about their health and medical histories.

In one example, genetics professor George Church and
colleagues launched the Personal Genome Project to sequence
the genomes of 100,000 volunteers. As DNA and trait data
become publicly available, researchers worldwide will be able to
make sense of the data trove and improve sequencing methods,
ultimately turning every individual’s genome into a tool for
predicting disease risk and guiding his or her healthcare.
According to Departlnent of Genetics Chair Clifford Tabin,
Harvard is rising to that task. “We have the greatest collection

of human geneticists in the world,” he says.

NEED TO KNow

Concentrated within the Department of Genetics at HMS,
Harvard's genetics expertise extends to the Medical School’s
affiliated hospitals and institutes. Clinicians and experts

in genomic methods, statistics and informatics draw upon
banks of tissue and clinical data, while basic scientists
explore genetic variations influence on humankind’s origins,

structure, function, evolution and distribution.

A Harvard-wide human genetics initiative proposed by

a faculty committee has won the backing of University
President Drew Gilpin Faust. HMS Dean Jeffrey Flier,
Professor of Genetics David Altshuler and others aspire
to educate students and physicians, develop undergraduate

courses and build an interdisciplinary research community.

Why is human genetics a strategic priority? Says Altshuler,
“It’s precisely because the time is now to capture what can
be learned about disease mechanisms and turn it into disease

(®)

. ”
PI‘C\’CHUOII and treatment. ¢
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Qs

Asan undergraduate at the University of California at
Berkeley, Manasa Patna was struck by unsettling parallels
between the city of Berkeley and urban slums in India,
her birthplacer While growing up in California, Patna
returned often to India, sometimes visiting the sprawling
city of Bangalore‘

In socially progressive Berkeley, Patna encountered some of
the same inner-city problems that plagued Bangalore: a huge
homeless population, for example, and power imbalances
between the genders that robbed women of autonomy. Patna
immersed herself in helping people who, for various reasons,
could not get healthcare.

Since coming to Harvard Medical School, Patna’s aspirations
have taken her to Nicaragua, Indonesia, India—and, yes,
Boston. For Patna and others interested in global health,
“global” is not synonymous with “foreign” or “international.”
According to Paul Farmer, a world authority in the field and
the new chair of HMS's Department of Global Health and
Social Medicine (above, with patient), global health is about
the “science of delivery” from Alabama and disaster-struck
Haiti to Zimbabwe.
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THE WisboM oF CROWDS

Patna belongs to a generation of medical students for whom
this emerging science will be both life and career. These
students want to remove cultural roadblocks and redress
infrastructure failures that prevent breakthroughs at HMS
from reaching Rwanda and Boston’s Roxbury neighborhood.

“When I was an MD student at Harvard in the late '80s

and we’d have meetings on global health, two or three other
students would show up,” says Farmer, the Maude and Lillian
Presley professor of global health and social medicine.
“Today you get crowds.”

The HMS Office of Enrichment Programs (OEP) provides
a snapshot of students’ commitment: a steady stream of
doctors-in-training are gravitating toward overseas research
projects and clinical electives. Since 2003, on average, 32
students have traveled to 21 countries each summer between
their first and second years to take part in an OEP-funded
research or service project. These days, about 40 fourth-years
choose either a Spanish-speaking primary care elective in

one of six Latin American countries or a non-language-based

clinical elective in Mexico, South Africa, Palestine, Taiwan,




China or India. One factor contributing to the surge in
interest in global health is information technology’s ability
to connect people around the world in real time. Avian flu,
SARS and the HINTI flu also have raised awareness of how
interdependent countries and cultures really are. Then there
are the global economy and the porous nature of borders. In
addition, b)' investing in research in dcvc]oping countries,
organizations such as the Bill & Melinda Gates Foundation

l]‘JVL‘ ()PCHCC[ new routes to PC()PIC LIH ;11'()UllC[ fl](‘ \\'()I‘IC[‘

When these factors converge, the world gets smaller.
Suddenly, the global village starts to feel like the

01()b;11 llCigllb() Fl]()()C[‘

S

ScieNcE WITH LEGS

As Farmer sees it, a true global health program identifies

the poorest demographics—regardless of geography—and
explores what works, how it works, how to replicate it and
how to bring it to scale. As a disciplinc, globa] health must
trace an unbroken trajectory from advances in medical school

laboratories to destitute populations.

HMS Dean Jeffrey Flier is committed to bringing

discoveries to where they 're needed most—or, as Farmer

puts 1t, to ”putting the Icgs on science.

“We need more programs that train physicians in delivery
science,” Farmer says. “If you want to study c;\rdiology, there’s
a direct path from medical school to L'CSidcncy training to
fcllmvship. We're building a trnjector}' for globnl health.”

The Department of Global Health and Social Medicine is
now scaling up a program f‘or tl‘mting mLIltifdrugfrcsistant
tuberculosis in Russia and Peru, for cxamplc, aided b)’ a

$15 million grant from the National Institutes of Health.

As for Patna, she’s back at HMS after ﬁnishing a one-year
master's degree at the Harvard School of Public Health.
There her thesis focused on maternal health in India. After
she becomes an obstetrician—gynecologist, she hopes to work
in rcpmductivc health in the United States and abroad.
While staying close to patients one-on-one is a goal, it

won't be enough.

“T also want to do research that will influence polic\:”
Patna insists. “I want to help build cost-efficient healthcare

delivery systems that serve countries.” €7
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Outreach

As it builds a diverse, inclusive biomedical

community in Boston, the School also offers

training for clinicians around the world.
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Identifying minority candidates through an array of outreach

programs is helping the School diversify its faculty ranks.

Health disparities remain an important research focus.

ExcepTioNAL MINORITY FACULTY:
ENRICHING THE RANKS

LeRoi Hicks, assistant professor of medicine and instructor
of health care policy at HMS (at far left, with patient),

was introduced to the School in 1994 through the Visiting
Clerkship Program, in which HMS-affiliated hospitals bring
minority medical school students to Boston for four weeks
of hospital-based training in their third or fourth years.
Hicks, a recipient of a Brigham and Women's Hospit;\l
(BWH) Minority Faculty Development Award, is among
the standouts to join the HMS faculty. Identifying minority
candidates through an array of outreach programs is helping
the School enrich its facu]ty ranks. Such efforts aim to
draw students from middle and high
schools, colleges and medical schools

into academic biomedical careers.

Tod;\y, Hicks, an attending hospitalist
pll)'sicielii in internal medicine at BWH,
studies the impact of race, cultural
background and physician behavior on
minority health and quality of care. His
work has received major ﬂmding from the
National Institutes of Health, the Robert
Wood Johnson Foundation and the

Commonwealth Fund.

CENTER OF EXCELLENCE IN MINORITY
HEearLTH AND HEALTH DISPARITIES

Dean of Students Nancy Oriol (third from
In September 2009, HMS reinvigorated its left) co-founded this mobile health clinic.

Center of Excellence in Minority Health and

Health Disparities with major ﬂmding from the U.S. Health
Resources and Services Administration. The center, originally
funded in 2002, will build upon educational programs—
among them, a summer pre—matriculation program—to
enhance the academic performance and exposure to research

careers Of lﬂiIlOfity students‘

The center grant also will expand cultural competency
training for fiacuit/v, residents and students; support career
development for minority trainees and junior faculty; and
give students and f-aculty opportunities to study minority
health issues and gaps in health status between whites and
racial and ethnic minority groups. Center Director Joan
Reede also envisions a new postgraduate fellowship in

health disparities.

FamiLy VaN STuDY: PREVENTION SAVES MONEY

Since 1992, HMS students and fiacult/v have brought
medical advice and preventive services at no charge to
underserved neighborhoods in Boston
through the Family Van, a health clinic
on wheels. The van offers free testing,
screening and education in such areas
as nutrition, weight management,
diabetes, heart disease and pregnancy. In
2008, HMS Dean for Students Nancy
Oriol, the clinic’s co-founder, was a
co-principal investigator for a study
of the Family Van's cost-effectiveness.
The ﬁndings: for every $1 invested,

the van saves $36 in healthcare costs.

Oriol and colleagues developed a “return
on investment calculator” with $400,000
from the Boeing Corporation. The tool,
applicable to any mobile health clinic, is
essentially a set of algorithms that turns
data about patient visits and services into
dollars and cents. With additional fAunding,
and as more of the Mobile Health Clinic Network’s 300

U.S. members share data, the tool—online at www.mobile-
healthmap.org—can be expanded for use all around the

country, Oriol said.
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INNOVATIVE STUDY: WOMEN OF
COLOR IN ACADEMIC MEDICINE

What factors support or impede career
advancement for minority women in
academic medicine—institutional,
sociocultural and individual—and what
might be done to promote their entry,
progression and persistence in ascending
the career ladder? To find out, HMS
Dean for Diversity and Community
Partncrship Joan Reede and co—principal
investigator Emorcia Hill have launched
the first in—dcpth study of Latina, Asian,
Native American and African American

women at U.S. medical schools.

Reede and Hill will receive $ I million
over four years from the National
Institutes of Health to survey female
faculty members from the instructor to
full profcssor levels with an MD and/or
PhD. Participating with HMS are I1
other medical schools that vary with
regard to percentage of women of color
on the faculty, research intensity and
location: Duke, University of California
—San Francisco, Connecticut, Nebraska,
Puerto Rico and Stanford Universities;

Case Western Reserve School of

Medicine; Charles Drew University of

Medicine and Science; 1\1(‘]1;11”1"\’ Medical

Collcgc; Morehouse School of Medicine
and Mount Sinai School of Medicine.
Studl\' ﬁndings will providc both novel
insights concerning the medical schools’
faculties and serve as a potential basis

for c[ccision—making.

Six EARN DEAN’'S COMMUNITY
SERVICE AWARDS

Each year, the Dean’s Community
Service Awards are prcscntcd n
recognition of cxtmordinnr}' volunteer
service by members of the HMS
comnmnity, honoring facult‘v, trainees,

students and staff.

In 2009, Holcombe Grier, Proﬁ‘ssor of
pediatrics at Dana-Farber Cancer
Institute, and Lyle Micheli, clinical
prolkssor of orthopedic surgery at

S€r}

Children’s H()spiml Boston, each won a

Lifetime Achievement Award—Grier for

his service to the Boston Ronald
McDonald House, and Micheli for work
with the Children’s Hospital Boston
Division of Sports Medicine/Boston
Public Schools Sports Medicine
Initiative. Marie-Louise Jean-Baptiste,
HMS assistant proﬂ‘ssor of medicine at

Cambridge Health Alliance, earned the

From left: Dean Jeffrey
Flier with Community
Service Award recipients
Anna Phelan, Marie-Louise
Jean-Baptiste and Jenny
Tam; not pictured are
Robert Daly, Holcombe
Grier and Lyle Micheli.

ﬂlculty award for her work with the
C;lmbridgc Medical Care Foundation;
Jenny Tam, research fellow in medicine
at Massachusetts General Hospital,
received the trainee award for her
involvement in the Science Club for
Girls program; Robert Dnly, class of
2010, received the student award for his
work with the Humsafar Trust; and
Anna Phelan, staff assistant in the [T
dcpartmcnt, received recognition for her
service with Amnesty International

USA, Group 133.

AWARDS, NEW LECTURESHIP
CELEBRATE DIVERSITY

The 2009 Diversity Awards ceremony,
held in November, featured the second
Howard, Dorsey, Still Lecture, named
for the first three African Americans
to graduate from HMS—Edwin
Howard and Thomas Dorsey, in

1869, and James Still, in 1871. The
lecture, which focused on interstitial
pncumonia, was delivered b}' T;\Im;ldgc
King, HMS "81, chair of the Depart-
ment of Medicine at the University

of California—San Francisco.

The 2009 Harold Amos Faculty
Diversity Awards celebration honored
four members of the HMS community
for their commitment to mnking the
School a more \\'elcoming and inclusive
placc: Jessica Henderson Daniel, HMS
associate proﬂ‘ssor of psychology in the
Department of Psychiatry at Children’s
Hospital Boston; Sanjay Gulati,
instructor in psychintrl\’ at Cnmbridgc
Health Alliance; Peter Slavin, prcsidcnt
of Massachusetts General Hospita]; and
Jocelyn Spragg, lecturer on medicine at
Brigham and Women's Hospital. Ingrid
Pabén, administrative manager for
Harvard Cntnll\'st, received the Sharon

P (j;\}’bOI‘nL‘ Staff Diversity Award.



Diversity Award winners, left to right, front to back: Ingrid Pabén, Sanjay
Gulati, Jessica Henderson Daniel, Peter Slavin and Jocelyn Spragg.

CoNTINUING EpucaTioN OPENS
HMS 10 THE WORLD

HMS is open to clinicians throughout
the world through the School’s
Department of Continuing Education,
which each year awards more than two
million CME credits to about 90,000
clinicians. In addition to the more than
260 courses offered on site and online,
about 375 conferences are held at 17
HMS-affiliated hospita]s and institutes.

HMS hosts seven annual tln‘ce—day
courses, Current Clinical Issues in
Primary Care Medicine, in collaboration
with six schools: Baylor College of
Medicine; Columbia University C()chc
of.Physicinns and Surgeons; the David
Geften School of Medicine at UCLA;

Harvard School of
Dental Medicine Dean
Bruce Donoff

the Northwestern University Feinberg
School of Medicine; The Johns
Hopkins University School of Medicine
and the University of Miami Miller
School of Medicine. Thousands of
clinicians choose among scores of
lectures covering all aspects of primary

care medicine.

Proliferating online courses—>57 to
date—have reached 23,000 physicians
in 160 countries. A growing interna-
tional Postgmduatc Association offers
yenrly and lifetime memberships, which
pro\'idc tuition discounts on live
courses, free CME online courses and
other benefits. In 2009, dcpartmcnt
leaders advanced the all-important goal
of devcloping strategies to better

evaluate learning effectiveness.

DENTAL SCHOOL SHARES LEADERSHIP
IN CHILD DENTAL HEALTH

The Harvard School of Dental Medicine
(HSDM) in 2009 fﬂorgcd an agreement

to collaborate with King's College
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London on the leadership program of the
Global Child Dental Health Taskforce,
established in 2006 to identif:v, train

and mentor 400 dental leaders. At the
helm are Bruce Donoff, dean of HSDM,
and Raman Bedi, head of the Centre for
International Child Oral Health at the
King's C()Hcge Dental Institute. The goal:
to build a network of national taskforces
around the world to drive improvements
in oral health through cutting-edge

prcvcntivc measures.

AT HMS, HINTON SCHOLARS
ExpLORE AP BioLoaGy

For the fifth year, HMS welcomed 60
college-bound students from the Boston
public schools and their teachers to
build upon their work in Advanced
Placement Biology after school. The
students, known as “Hinton Scholars”
in honor of the first African American
pr()fessor at HMS, William Hinton,
hear lectures and perform laboratory
experiments that enrich the AP
curriculum, for which their teachers

prepare during the summer.

Boston high school students respond to
a robot’s simulated medical needs.
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Everett Anderson, the James
Stillman professor of comparative
anatomy, emeritus (third from
left), shares a laugh with students.

New Appointments

PHysiciIAN—HUMANITARIAN 1S NEW GLOBAL
HeartH CHAIR

Paul Farmer, the Maude and Lillian Prcsloy Proﬂ‘ssor of
global health and social medicine at HMS, was named chair
of the Department of Global Health and Social Medicine in
]uly 2009. He succeeded Jim Yong Kim, now presidcnt of

Dartmouth Colleg&

“Few have done more to improve health in dcvcloping
countries than Paul,” said Dean Jcl.l.rcl\' Flier. “His scholarship
and international work have made him one of the world’s
most respected global health experts.” While still a medical
student at HMS, Farmer co-founded
Partners In Health, a nonproﬁt
organization that delivers healthcare to
impovcrishcd regions of the world. Today,
PIH serves millions of pcople in ten
countries, including the United States. As
rural Haiti's largest healthcare provider for
more than 25 years, PIH 1s pl;\ying a major
role in aiding the country’s recovery from
the devastating earthquake that struck in
January 2010.

Farmer, who also holds a PhD in
anthropology from Harvard, writes
extensively on health and human rights and
on the impact of social incqualitics on
health. His many awards include the Carter
Award for Humanitarian Contributions to
the Health of Humankind, from the
National Foundation for Infectious
Diseases; the Margaret Mead Award, from the American
Anthropological Association; and the Outst;mding
International Physician (Nathan Davis) Award, from the
American Medical Association. Farmer received a "gcnius”
grant from the John D. and Catherine T. MacArthur

Foundation in 1993.

BoarRD orF FELLOWS WELCOMES NEwW MEMBERS

The Board of Fellows welcomed three new members in 2009.
As supporters of HMS and advisers to the School’s leaders,
members bring intelligence, creative thinking and

2 g g

commitment to thCiI‘ TOICS.

First-year students Bau Truong (left)
and Brennan Bollman

Jack Szostak (left) is the 15th HMS faculty
member to win the Nobel Prize.
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Phill Gross is the co-founder and managing director of Adage
Cnpiml Management, based in Boston. Aclagc manages assets
for foundations as well as endowments, including those for
Harvard Uni\'crsity. Prcviously, Gross spent I8 years at the

Harvard Man agement Compa ny.

]effrey Leerink in 1995 founded the first indcpcndcnt
healthcare research firm, Leerink Swann, now widely regarded
as the premier healthcare investment bank. The firm serves
institutional and life-sciences clients and has earned “Best of
the Boutiques” honors from Institutional Investor magazine for

fh(‘ L\St seven years.

Ansbert Gadicke, a member of the HMS Systems Bio]ogv
Council, is the founding general partner of MPM Capital,
which invests globaﬂy in innovation in the life sciences

;md [1C2\III]CL1YC.

Honors and Awards

NogeL Prize HoNors HMS
PROFESSOR JACK SZOSTAK

Jack Szostak received the 2009 Nobel
Prize in Physiology or Medicine, along
with Elizabeth Blackburn and Carol
Greider, for the discovcr/\' of how
chromosomes are protected by telomeres
and the enzyme telomerase. Research by
Szostak, a Prol.cssor of genetics and
member of the Department of Genetics at
HMS and the Department of Molecular
Biology at Massachusetts General
Hospital, showcases the fundamental importance of basic

science and how it can open up new fields of investigation.

Szostak’s prize-winning work focused on the stability

of chromosomes in yeast cells. With Blackburn, he
demonstrated that nucleotide sequences at the ends of
chromosomes of one species could protect chromosomes
of a distant specics. As Szostak r(‘cognized, this implied the
existence of an entirc]y new enzymatic activity that served
to protect the ends of chromosomes from degradation.
This discovcry, cited by the Nobel committee, has impacted
scientists’ understanding of aging and led to potential

treatments f()l‘ cancer ;md Ofll(‘[‘ diSCHSCS.
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NINE FROM HMS ELECTED TO
INSTITUTE OF MEDICINE

Nine HMS facult)’ members are among
the 65 new appointees to the Institute
of Medicine (IOM), the health arm of
the National Academy of Sciences. The
[OM is an independent, nonproﬁt
organization that providcs unbiased
advice to decision makers and the public
on healthcare issues and national health

policy. The nine are:

Alfred Goldberg,
profcssor of cell
Mt biology, HMS:
| )
-,‘n Goldberg's
J laboratory

| studies the

(A

bOCl/VyS immune Cl(’{:("llS("S; [hC reasons

importance
of protein

breal(down to tll(‘

this process kicks into l\iglt gear in
cancer and certain other disease states;
and strategies for controlling

this destruction.

Daniel Haber,
Kure J.
Isselbacher/
Peter D.
Schwartz
professor of
medicine at

Massachusetts

General
Hospital (MGH): Haber and his
colleagues study the genetics of cancer.
In addition to clmmcterizing tumor-
suppressor genes implicated in breast
cancer and Wilms tumor, tltey aim to
id(‘ntil./v somatic mutations linked to
drug susceptibility in lung cancer.
Haber, a Howard Hughcs Medical
Institute investigator, directs the MGH

Cancer Center.

Isaac Kohane,
Lawrence .
Henderson
prot-cssor of
})ediatrics,
Children’s
Hospital Boston,
and associate
professor of
medicine, Briglmm and Women's
Hospital: Kohane leads collaborations at
HMS and its affiliated hospitals that
use genomics and computer science to
study cancer and brain development,
with an cmplmsis on autism. His work
has led to the creation of cryptographic
health identification systems, automated
personal health records and peer-to-peer

Pﬂ[lﬁOlOg/\' inf.ormation I]CtVVOfl(Sr

Joan Reede,
dean for
diversity and
community
partncrship,
HMS: Reede
oversees pro-

grams dcsigncd

to increase the
number of minority f—aculty, pllysicians
and scientists in postgmduatc medical
education at HMS and its 17 affiliated
institutions. She has established model
programs to develop minority faculty
that emphasize mentoring and leader-
slwip and that draw outstanding
undcrrcprcscnted minority students

into the pipcline.

Gary Ruvkun,
professor of
genetics, MGH:
Ruvkun played a
pivotnl role in
the discovery of
microRNAs.
Currcntly
investigating
longevity and fat storage, he has shown

tll}l[ tlle nematode C. t’lfgﬂl/lS controls its

metabolism and longevity through an
insulin-signaling pathway, and that
insulin sign;tling in the nervous system

1s key to lifespan.

Clifford

Saper, James
Jackson Putnam
professor of
neurology, Beth
Israel Deaconess
Medical Center:

Snper's labora-

tory focuses on
)

integrated functions maintained by the
hypothalamus, including the regulation
of wake—sleep cycles, body temperature
and feeding. The lab’s goals are to
identify the neuronal circuitry that helps
regulate these responses and to discover
how certain neurological and psychiatric
disorders disrupt these responses in the

human brain.

Megan Sykes,
Harold and
Ellen Danser
profcssor of
surgery and
professor of
medicine, MGH:

Sykes’s research

aims to use
blood or bone marrow transplantation
as immunotherapy to achieve graft-
versus-tumor effects while avoiding
rejection. Her lab is investigating
clinically feasible, nontoxic methods of
re-educating T cell, B cell and natural
killer cell components of the immune
system to accept transplants from the
same or different species without

ong-term anti-rejection therapy.

Bruce Walker, profcssor of medicine,
MGH: Walker studies the cellular
immune response to human viral patho-
gens, })articularly HIV-1 and hcp;\titis
C viruses. His focus is on the immune

control of acute viral infections, viral



evolution
under immune
selection pres-
sure, antigcn
Proccssing
and immuno-
dominance,

and “elite

COH[I‘OHCI‘S“

of HIV.

living well without medication.

PL’OP](’ \\'[lO SUCCL‘(’C] in

Ralph
Weissleder,
professor of
1*;\diology,I\IGH:
Weissleder
studies in vivo

IﬂOlCCUlill‘

imaging, which
has led to L
such novel technologies as magnetic
nanopnrticlcs for MRI and enzyme-
activatable probes for the detection

of early cancers by laparoscopy and
other minima]l}' invasive tcchniquc&

He 1s currcntly investigating the use of
molecular libraries and screens as well
as nanomaterials and Cxploring ways of
imaging and tmcking cell populntions in

Vivo, cspcciallv stem cells.

ANOTHER LAUREL FOR
CANCER SCIENTIST

Rakesh Jain, the A. Werk Cook
prof-cssor of radiation oncology (tumor
biology) at MGH, was elected to the
National Academy of Sciences (NAS).
Jain is the first from the HMS 1.;1CL11I‘\'
—and only the
ninth person in
history—rto be
elected to the
NAS as well as
the Institute of
Medicine and
the National

Academy

of Engineering. Jain studies tumor
g

pnthophvsiologv using innovative
imaging techniques. His lab showed that

ging
angiogcncsis—inhibiting drugs rcpair
the leaky, disorganized blood vessels of
tumors and reduce edema in the brains

of mice with glioblastoma as well.

SYSTEMS BroLoGisT HONORED As
UNIVERSITY PROFESSOR

Harvard
Uni\'crsity
President Drew
Gilpin Faust
named HMS

researcher Marc

Kirschner a

University

s

Harvard’s highest professorial
g

Professor,

distinction. The University
Pmlk‘ssorship, created in 1935, honors
“individuals of distinction ... working
on the frontiers of knowledge, and in
such a way as to cross the conventional

boundaries of the specialties.”

Kirschner, the Carl W, Walter professor
of systems biology and founding chair
of that dcpartmcnt at HMS, was

appointed to the John Franklin Enders

University Pr()fessorship.

Kirschner is a pioneer in studying the
evolutionary origins of the vertebrate body
plan, in particular the chordate nervous
system. His I;lbomtory studies the fmg
embryo as a model system of cell develop-
ment, \\'atching how it orchestrates
numerous signals to create a final, complex
organism. Understanding cell morphogen-
esis is vital to undcrsmnding normal cell

eneration; it also

dCVCIO})lHCI]f ;md C(‘H reg
&

Sh(’dS llght on cancer.
e

Among many other honors, Kirschner
received the Gairdner Foundation's

International Award in 2001.
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Alumna Yvette Roubideaux directs the U.S.
Indian Health Service.

ALUMNA DIRECTS INDIAN
HEeaLTH SERVICE

President Barack Obama nominated
HMS alumna Yvette Roubideaux to
direct the Indian Health Service (IHS).
She was confirmed in May. A member of
the Rosebud Sioux tribe, she is the first
woman to lead the IHS. After graduat-
ing from HMS and earning an MPH
from the Harvard School of Public
Health, Roubideaux complctcd the
primary care internal medicine 1‘csidcncy
program at Brig]mm and Women's
Hospital. She is a former fellow of the
Commonwealth Fund/Harvard
University Ik‘ﬂowship in Minority
Health Policy and has devoted her
professional life to improving qu;llity of
care for American Indians and Alaska
Natives. Most I‘CCClitl)' she was an
assistant profcssor in the Department
of I:amily and Community Medicine at
the University of Arizona C()Hegc of
Medicine. Her research has focused

on diabetes in American Indians and
Alaska Natives and on American Indian

health policy.
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Carol Nadelson has steered an
unusual course in academic medicine.

LEADER OF WOMEN IN MEDICINE
RECEIVES RENAISSANCE WOMAN
AWARD

Carol Nadelson, HMS proﬂ‘ssor of
psychiatry at Brigham and Women's
Hospital, accepted the Foundation for
the History of Women in Medicine's
2009 Alma Dea Morani, MD, Renais-
sance Woman Award in a ceremony at
Countway Library in October. The
award honors an outstanding woman
physician or scientist in North America
who has furthered the practice and
undcrsmnding of medicine and made
significant contributions outside

of medicine.

Nadelson pioneered work in women's
health and mental health; dedicated
herself to the education and mentoring
of students, physicians and the public;
and pro\'idcd inspirational lmdcrship n
psychintr}' and medicine. She has steered
an unusual course in academic medicine,
dcvoting herself to innovative and
evolving areas of investigation, clinical

understanding and education. Her work

has left an indelible mark on Patients and

gcncmtions Of. StLIdClltS ;md COHC;lgUCS.

GrosaL HeaLtH CHAIR BECOMES
UNITED NATIONS ENVOY

Former President Bill Clinton, the
United Nations spccial envoy to Harri,
has appointed HMS professor Paul
Farmer to serve as his dcputl\: As dcput‘\'
spccial envoy to Haiti, Farmer will hclp
the UN and Clinton advance the
Caribbean nation’s economic and social
d(‘\'clopmcnt. He will retain his position
as the Maude and Lillian Presley profes-
sor of global health and social medicine

and head of that c[cparlmcm at HMS.

Farmer is a cofounder of Partners In
Health, the largcst healthcare providm*
in Haiti. PITH operates a multiservice
healthcare clinic in Cange that includes
a primary school, surgery wing, outreach
tl'aining program, 104-bed hospiml and
12 medical facilities across Haiti’s

Central Plateau and Artibonite regions.

HMS professor Paul Farmer checks in on patients at Rwinkwavu Hospital
in Rwanda, run by Partners In Health and the country’s Ministry of Health.

MICROBIOLOGIST—ACTIVIST
RECEIVES NATIONAL AND
INTERNATIONAL AWARDS

Jonathan Beckwith, the American
Cancer Society Profcssor of
microbiology and molecular genetics at
HMS, received two prestigious awards:
from the National Academy of Sciences,
the 2009 Selman A. Waksman Award in
Microbiology for excellence in that
field; and, from the Edinburgh
International Science Festival and the
City of Edinburgh Council, the 21Ist
Annual Edinburgh Medal, for signiﬁcnnt
contributions to the understanding

and well-being of humanity.

Beckwith, who led the first team to
isolate a gene from the chromosome of
a living organism, is being honored for

g org 8
his work in gene regulation, protein

2 g

targeting and secretion, disulfide
biochemistry and the dcwlopnu‘nt of
gene fusions as an cxpcrimmta] tool.
He is a vigorous critic of the notion
that crime, poverty and other social

P[‘L)blClllS are f()()t(‘d in gCHCS filth(‘[‘ fl];ln

CUI{UI‘C ;llld cm'imnmcnt



Students

Students admitted to medical and science
programs at Harvard Medical School are a

breed apart—not only brilliant, but also set on
reshaping their chosen field for the better. The six
introduced here give just an inkling of the general
excellence and ambition of the student body.

Financial aid /Jelps open doors to the best
app[imnts no matter their socioeconomic
circumstances, but student debt can be onerous. In
2009, about one-third of MD students benefitted
from a $3 million-per-year Middle-Income
Initiative launched by HMS Dean Jeffrey Flier to
supplement a range of available scholarships.
Much work—and fundraising—lies abead,
however, to ensure that Harvard remains truly

accessible 1o all who qualify for admission.

JONATHAN ABRAHAM
PhD 2010; MD Health Sciences and
Technology 2012

For an aspiring phvsician—scientist, it

7
doesn’t get any better than this: the week
before Jonathan Abraham started Harvard
Medical School, in 2006, he identified the
molecular receptor through which a group
of deadly hemorrhagic fever viruses infects

human cells.

“Tt was a very exciting experience,” remem-
bers Abraham, who had spent the summer
at Children's Hospital Boston in the labo-
ratory of Hyeryun Choe, HMS associate
professor of pediatrics. The discovery is
the basis for Abraham’s PhD thesis, which
uses structural and molecular biology to
understand how these viruses, which
cause Ebola-like disease, hitch a ride

through the body on the receptor.

Abraham—whose family emigrated from
Haiti to Montreal, where he was born, and
later to Queens, New York—is drawn

to understanding and l’inding novel
treatments for infectious diseases, par-
ticularly those endemic to impoverished,
underserved areas. “This is an opportunity
for me to do something I'm passionate
about, and to give back,” he said.

His dad worked as a security guard and
drove taxis and school buses, Abraham
said, and both parents made great sacri-
fices to open up opportunities for him
and his three older brothers. Abraham also
credits “constant, good mentoring” by
teachers along the way. His “academic par-
ents,” as he calls these trusted counselors,
helped him navigate a path of achievement
to Harvard College, to a postgraduate
year at the Vaccine Research Center of the
National Institute of Allergy and Infec-
tious Diseases, and finally to HMS. His
research in the Choe lab has brought him
full circle—back to collaborating with

his college mentor, Stephen Harrison, the
Giovanni Armenise—Harvard professor of

basic biomedical science.

In turn, Abraham has tutored school-

children in Roxbury, Massachusetts, and
introduced young Haitian immigrants to
biomedical science careers. ‘I try to be a
role model, ocular proof that it can be

done,” he said.

Maya Basu
MD, MBA 2010

Maya Babu plans to be a neurosurgeon
and to shape government health policy,

two endeavors not typically linked. An
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MBA will buttress her work on patients’
behalf, she explained, by grounding her

in finance and economics.

Having majored in neuroscience and
psychology at the University of
Minnesota, Babu expected to gravitate
to neurology. (Her father is a physicist
and her two aunts are pulmonologists;
there are no surgeons in the family.)
But to her surprise, it was neurosurgery
that she most enjoyed—"the quick
thinking, dealing with trauma, balancing

All E{SP(’CtS Ol: patient management.”

In college, Babu served on boards,
councils and commissions on local, state
and federal levels to aid at-risk youth.
Recognized with awards and national
scholarships for public service, she
represented America’s Promise, an
alliance of organizations that help
children succeed, at a White House

lLII’lChCOH and ROSC Garden CGTCIUOlly.

At Harvard Medical School, Babu is
Worl(ing with Michael Groff, chief of
the Beth Israel Deaconess Medical
Center’s neurosurgical spine service, to
develop a way to stabilize the cervical
spine using implanted carbon fiber
cages. With neurosurgeons at the
Massachusetts General Hospital, she
explored the socioeconomic and
financial consequences of the federal
Emergency Medical Treatment and
Labor Act, which guarantees people
emergency services regardless of their

ability to pay.

Babu’s interests in business and the
brain converged when she helped
develop a business and f-undraising plan
for a patent-protected technology that
suppresses neuronal activity in patients
with chronic pain. Her team was a
semi-finalist in 2009 competitions at
MIT and Harvard Business School.

”Ultimarely, it still comes down to the

human dimension for me,” said Babu,
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who has set her sights on a neurosurgery
residency. “I've got to treat each patient

as if he or she were my loved one.”

JACQUELINE HoMm

Harvard School of Dental Medicine
DDM 2010

When she was just 14, ]acqueline Hom
went through the phone book calling
dentists until she found one who would
let her volunteer. Two years later, when
her curiosity about oral health melded
with a budding passion for social
justice, Hom joinecl an expedition to
Bolivia to assist with dental care for

homeless and orphaned children.

Hom received a full-tuition scholarship,
the Presidential Scholars Award, to
HSDM. In her first year, she spearheaded
an effort to start a dental insurance plan
for graduate and undergraduate students
at Harvard University. “‘Global’ oral
health isn't just about developing
countries,” she said. Today, Hom chairs
the Global Oral Health Committee in
the student-run public health organiza-
tion Oral Health Pursuit of Equity
Network and is active in HSDM's
Global Oral Health Initiative.

Growing up, Hom and her sister were
immersed in their mother’s Chinese and
Jamaican heritage. International experi-
ences have since been a constant. Hom’s
dental honors thesis focused on the
influence of culture on dental healthcare
in Beijing, for example, and during a

yearlong break from HSDM she

completed internships at the World
Health Organization, the United Nation's
Fund for Women and The Smile Train.

Then, for one life—clianging year n
Haiti, Hom ran a clinical trial on oral
health in HIV-positive children as a
National Institutes of Healtli/l:ogarty
Clinical Research Scholar. “There were
no oral health investigators, no dental
equipment or supplies, no personnel,”
she said. “It was just me, brimming
with excitement about the idea that this
HIV hospital could be an oral health

research, service and training center.”

The University of North Carolina is
Hom'’s next stop. By combining a
residency in pediatric dentistry with a
public health policy and management
doctoral program, she said, she hopes to
“bring oral health to as many children

as I can.”

CARRIE Lucas

Division of Medical Sciences, Biological and
Biomedical Sciences Program, PhD 2010

Orchestrating attacks on foreign
invaders comes naturally to immune
cells, but they can also be taught to
befriend, or “tolerate,” transplanted
organs. Through her research, Carrie
Lucas aims to coax T cells to become
tolerant of donor tissue that is not an

immunological match.

“If we can develop ways to get a patient to
accept stem cells from a donor’s bone
marrow,  Lucas said, “that patient’s

immune system will be re-educated to

and

we can prevent transplant rejection and

treat all other donor tissue as ‘self’

eliminate the need for toxic, immunosup-

pressive drugs"’

In the laboratory of Megan Syl(es, the
Harold and Ellen Danser professor of
surgery and professor of medicine at
Massachusetts General Hospital, Lucas
conducts numerous studies on mecha-
nisms of T cell tolerance in a mouse
model. One notable study began in
2007 when she came up with a plan to
use targeted n vivo delivery of small
interfering RNA molecules to turn off
and kill T cells that pose a threat to
donor cells, without interfering with
infection—ﬁghting T cells. In 2008,
Lucas was the primary author of a
successful R21 grant from the National
Institutes of Health, and today she and
Sykes are pursuing her idea with Judy
Lieberman, HMS professor of pediat—

rics at the Immune Disease Institute.

Lucas has always been driven, whether
as a competitive gymnast growing up
or while at the University of North
CarolinafClmpel Hill, from which she
gradu;\ted e;\rly‘ At Harvard, she has
received prestigious biomedical research
fellowships from the Department of
Defense and the HMS Division of
Medical Sciences.

Lucas envisions postdoctoral research
that will broaden her understanding of
immune tolerance by allowing her to
focus on autoimmunity or chronic viral
infections like HIV and hepatitis

C. “Immunology is an incredibly
fascinating field,” she said, “one with
broad clinical implications and many big

questions still waiting to be answered.”



MicHAEL NEVAREZ
MD 2010

Though Michael Nevarez originally saw
himself as an engineer, the ten years he
volunteered with a youth summer camp
on a Native American reservation in
Arizona inspired an about-face. Those
summers, starting in high school, had “a
dynamic impact on my direction in life,”

he said.

Even while putting his engineering
degree from California Polytechnic
State University to work for two years,
Nevarez saved vacation time for the
camp. By then he was certain: “I wanted
the efforts of my life to be in service

to others.” After two years in research
at Stanford, he entered Harvard
Medical School.

A fourth-year rotation took him back to
Arizona, this time to an Indian Health
Services hospital serving the Navajo
Nation. “It’s been a privilege to return
in a clinical role and to learn from
patients about their communities,”

he said.

Although his mother was raised in
Poland and his father’s family is from
Mexico, Nevarez spoke English
primarily until he took a medical
Spanish course at HMS. He led an
initiative to create the same opportunity
for fellow students. Between classes, he
also joined the Board of the Medical
Students of Las Americas and mentored

children at a therapeutic day school.
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Nevarez is drawn to psychiatry, he said,
because he enjoys “listening, asking
questions and engaging in dialogue
about what matters most in patients’
lives and why." He plans A residency n
adult psychiatry, followed by a fellow-
ship in child and adolescent psychiatry.
Ultimately he aims to practice in

underserved areas.

In his spare time he runs, because it
gives him the same sense ofliving in the
moment that he tries to bring to patient
encounters. " They share the most
fragile details of their lives,” he said.
“To be present amidst that interaction,

with your full attention, is an honor.”

ERrRIC ZWEMER
MD 2011

Since high school, Eric Zwemer has
performed magic at birthday parties and
summer camps for seriously ill children.
“Magic is a distraction,” said Zwemer,
who uses tricks and illusions to

entertain and empower.

Between years at Princeton, where he
studied psychology and neuroscience,
Zwemer spent summers as a classroom
aide to children with autism and at one
of Paul Newman's Hole in the Wall
Gang camps for pre-teens and adoles-
cents with AIDS, sickle cell anemia and
other chronic diseases. “I realized you
could have a big effect if you could
restore normalcy,” said Zwemer, who

plans to do a pediatrics residency.

In 2007, Zwemer received the Ghiso
Fellowship for Compassionate Care and
spent his summer exploring the role of
magic in pediatric palliative care. As a
member of Children’s Hospital Boston's
Pediatric Advanced Care Team, he
bonded with patients by performing and
teaching magic. He also ran a magic
workshop for a spinal muscular atrophy
conference, tailoring tricks to patients
with motor deficits and, in one case, a
girl with a rare metabolic disorder who

was also blind.

Like about half of all HMS students,
Zwemer is devoting a fifth year to
research. At Dana-Farber Cancer
Institute’s Perini Family Survivors’
Center, he is engaged n psychosocial
research with cancer survivors, evaluat-
ing strategies for preventing the late
side effects of certain lifesaving
therapies. To lower survivors’ risk of
skin cancer and encourage them to apply
sunscreen, he is evaluating the use of a
uv light camera that spotlights skin at
high risk for UV damage.

Zwemer said his parents found
rewarding careers—his father is a
clinical psychologist, his mother a high
school math teacher—and are making

a difference in the small Virginia
community where he grew up. “They
always told me to find a job that I love,”

he said. “And I have.” <5

)
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The Harvard medical community
mourned the passing of the following
faculry members between September
2008 and October 2009.

LEON EISENBERG, the Maude
and Lillian Presley professor
emeritus ofsorial medicine at
HMS, died on Sept. 15, 2009.
He was 87.

Internationally known in pediatric
psychiatry, Eisenberg was among the
first to explore autism and its
relationship to patients' families and
social settings; he also pioneered
randomized placebo-controlled clinical
trials of pediatric psychiatric medications.
Eisenberg was appointed chair of
psychiatry at Massachusetts General
Hospital in 1967. The following year,
prompted by the assassination of
Martin Luther King, Jr., Eisenberg
helped launch the School’s affirmative
action program and subsequently
recruited many outstanding African
American and other minority applicants
to the School. Eisenberg also played a
major role in building the Department
of Social Medicine at HMS (now
Global Health and Social Medicine).

FRANKLIN EPSTEIN, the
William Applebaum professor of
medicine at Beth Israel Deaconess
Medical Center, died on Nov. s,
2008. He was 84.

A leading nephrologist who remained
passionately engaged in research,
teaching and clinical care until several
weeks before his death, Epstein arrived
in Boston in 1972 to head the Harvard
Medical Unit at Boston City Hospital.

Within one year, he was appointed

In Memoriam

=

chairman and physician—in—chief of
the Department of Medicine at what
is now Beth Israel Deaconess Medical
Center. There, his major clinical
interests included the mechanisms of
renal failure, preeclampsia and other
medical complications in pregnancy,
and disorders of water, sodium

and potassium.

DoN FAWCETT, the Hersey
and James Stillman professor
emeritus of comparative anatomy
at HMS, died on May 7, 2009.
He was 92.

A pioneer in electron microscopy,
Fawcett is credited with bringing
cellular structure and function to the
world’s attention. Fawcett, a 1942
graduate of HMS, served as an assistant
professor of anatomy at HMS before
becoming chair of the Department of
Anatomy at Cornell Medical School in
1955. Four years later, he returned to
HMS, where he was named chair of the
Department of Anatomy and the Hersey
and James Stillman professor of
comparative anatomy. From 1975 to
1977, Fawcett also served as senior
associate dean for preclinical sciences.
After retiring in 1981, he spent several
years working n parasitology at the
International Laboratory for Research in

Animal Diseases in Nairobi, Kenya.

A. STONE FREEDBERG,
professor of medicine emeritus

{ and retired director of cardiology
at Beth Isracl Hospital, died on
Aug. 18, 2009. He was 101.

When Freedberg joined the HMS
community in 1941 as a research

fellow at Beth Israel Hospital, now

Beth Israel Deaconess Medical Center,
he began a medical career at Harvard
that spanned more than six decades.
Although he retired from the faculty in
1974 as professor of medicine emeritus,
he remained active in Harvard’s

health services for nearly two more
decades. Freedberg, a cardiologist, also
conducted extensive research in cardiac
physiologyi In 1940 he identified the
bacterium now known as Helicobacter
pylori in patients with stomach ulcers,
helping build the foundation for the
work of the 2005 winners of the Nobel

Prize in Physiology or Medicine.

HARVEY GOLDMAN, professor
of pathology at Beth Isracl
Deaconess Medical Center,

died on April 6, 2009.

He was 76.

An expert in gastroenterological
pathology, Goldman studied inflam-
matory conditions of the esophagus,
stomach and intestines; helped develop
criteria for, and a classification of,
colonic dysplasia that complicates
inflammatory bowel disease; and
published seminal papers describ-

ing mucosal biopsies of the gut. At
HMS, where in 1976 he was named
professor of pathology, Goldman

held educational leadership positions,
including that of faculty dean for
medical education. He remained at
Beth Israel Deaconess Medical Center
for five decades, becoming vice chair of

pathology in 1996.
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SHUKRI KHURI, professor of
surgery at the VA Boston
Healthcare System and Brigham
and Women’s Hospital, died on
Sept. 26, 2008. He was 65.

Khuri was recruited in 1976 to the VA
Boston Healthcare System, where he was
chief of both cardiothoracic surgery and
surgical services. There he launched the
landmark National Surgical Quality
Improvement Program to set standards
for assessing and improving surgical
outcomes and safety. Khuri became chief
of surgery at the West Roxbury VA in
1984 and, later, HMS professor of
surgery and vice chair of the Depart-
ment of Surgery at Brigham and
Women's Hospital. His research led to
the first metabolic tool for the online
assessment of myocardial protection

during cardiac surgery.

ROBERT LEFFERT, professor
of orthopedic surgery at
Massachusetts General Hospital,
died on Dec. 7, 2008.

He was 75.

A decorated U.S. Navy veteran, Leffert
was an expert in hand and shoulder
orthopedics who held numerous
national leadership positions. In 1972,
he was recruited to Massachusetts
General Hospital, where he became
chief of both the Surgical Extremity
Rehabilitation Unit and the Depart-
ment of Rehabilitation Medicine. He
was promoted to HMS professor of
orthopedic surgery in 1991. After
retiring from clinical practice nine
years later, Leffert retained various
leadership posts at MGH and

remained a dedicated educator.

WILLIAM MEISSNER, professor
emeritus of pathology at Beth
Israel Deaconess Medical Center,
died on Dec. 6, 2008.

He was 95.

An expert on the thyroid gland, Meissner
joined the Department of Pathology at
New England Deaconess Hospital, now
part of Beth Israel Deaconess Medical
Center(BID), in 1942 and was named an
instructor at HMS five years later. From
1963 to 1971 he chaired the pathology
departments of both the Deaconess and
the New England Baptist Hospital.
Meissner retired in 1979, three years
after the Deaconess had consolidated
laboratories into one building and
honored him by naming them the
William A. Meissner Laboratories.

Y HARRY MELLINS, professor
| emeritus of radiology at

. Brigham and Women’s Hospital,
| died on Jan. 22, 2009.
He was 87.

An expert genitourinary radiologist,
teacher, mentor and scholar, Mellins
was an iconic ﬁgure in U.S. academic
radiology‘ Recruited in 1969 as an
HMS professor of radiology, he served
as chief of diagnostic radiology and as
residency program director at the Peter
Bent Brigham Hospital, a Brigham and
Women's Hospital forerunner, for 30
years. Mellins received gold medals from
the Society of Uroradiology, of which
he was a founding member and former
president, as well as the American
Roentgen Ray Society and the Associa-
tion of University Radiologists‘

He retired in 1991.

JOHN NEMIAH, professor
emeritus of psychiatry at Beth
Israel Deaconess Medical Center,
died on May 11, 2009.

He was 9o.

atiid

An elegant prose stylist who saw his
field transformed by the growing role of
medication in treating mental illness,
Nemiah edited the American Journal of
Psychiatry from 1978 to 1993. He
trained in psychiatry at Boston City
Hospital and Massachusetts General
Hospital, where he remained through
1967, rising from psychiatrist and
psychoanalyst to acting head of the
Department of Psychiatry. The
following year Nemiah was named HMS
professor of psychiatry and appointed
psychiatrist-in-chief at Beth Israel
Hospital, now Beth Israel Deaconess

Medical Center. He retired in 1985.

ALFRED POPE, professor
emeritus of neuropathology
| at McLean Hospital,

died on Feb. 13, 20009.
He was 94.

A pioneer in psychiatric research and
founding member of the International
Society of Neurochemistry, Pope
developed techniques for analyzing the
brain, thereby forging the field of
microneurochemistry. He was the first
to observe and report the deficits of
cholinergic neurotransmission, an
advance that led to effective therapeu-
tics for Alzheimer’s disease. In 1946,
five years after graduating from HMS,
Pope was recruited to McLean Hospital
where, as director of the Ralph Lowell
Laboratories, he strove to shed light on
mental illness by bridging neurobiology
and the psychosocial sciences. He
became professor of neuropathology in
1964 and professor emeritus in 1983.
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MICHAEL SHANNON, professor
of pediatrics at Children’s
Hospital Boston, died

on March 10, 2009.

He was 535.

Shannon, who in 2004 became the first
African American full professor of
pediatries at HMS, fostered highly
original research on the mechanism of
toxicity and treatment for the “date-
rape” drug gamma-hydroxybutyrate; he
also defined the clinical syndromes of
tlieopliylline poisoning and introduced
now-standard management protocols.
Shannon, who joined the faculty n
1987, directed the Lead and Toxicology
Treatment Program and the Pediatric
Environmental Health Center. He also
served as chief of both the Division of
Emergency Medicine and the Division of
Clinical Pharmacology.

PETER SIENEOS, professor
emeritus of psychiatry at Beth
Israel Deaconess Medical Center,
died on Dec. 9, 2008,

He was 88.

Sifneos, a 1946 graduate of HMS, was
a pioneer in psychotherapy. In the late
1960s, while director of the Inpatient
and Outpatient Psychiatry Services at
Massachusetts General Hospital, he
experimented with ways to shorten the
length of dynamic psychotherapies. He
also introduced the term “alexithymia,”
describing a condition in which patients
can neither access nor verbalize emotions.
He became an HMS professor of psychi-
atry in 1974. For 26 years he was
associate director of the psychiatry
department at Beth Israel Hospital, now
Beth Israel Deaconess Medical Center.

ARMEN HAIG TASHJIAN, JR.,
professor emeritus of biological
[})EmiStfy and mOlE[Mlﬂ?’

pharmacology, died on July 3,

ZaN

im 2009. He was 77.

Tashjian, HMS class of 57, founded the
Department of Molecular and Cellular
Toxicology at the Harvard School of
Public Health, where he studied environ-
mental chemicals and therapeutic agents.
Tashjian co-edited Principles of Pharmacology:
The Pathophysiologic Basis of Drug Therapy, a
text used worldwide. In 1961 he became
a research fellow at the Harvard School
of Dental Medicine, where he was
promoted to professor of pharmacology
in 1970. In 1978 he attained this rank at
HMS, where he became professor of
biological elaemistry and molecular

pharmacology. He retired in 1999.

| 1. DaviD TODRES, professor of
pediatrics (anesthesia) at

Massachusetts General Hospital,
§ died on Sept. 26, 2008
‘5“\ He was 73.

Todres was widely regarded as a founder
of pediatric critical care medicine and an
authority on pediatric medical ethics.
He spearheaded the establishment of
Massachusetts General Hospital's
Pediatric Intensive Care Unit, only the
third in the country. Todres joined
HMS and MGH in 1971 as an
associate director of the Neonatal and
Pediatric Intensive Care units and served
as director from 1978 to 1988.
Promoted to professor in 2000, he

remained at MGH his entire career.

"% DaNIEL C. TOSTESON, the
Caroline Shields Walker distin-
guished professor of cell biology
and dean of Harvard Medical
School for two decades, died on
May 27, 2009. He was 84.

Tosteson's greatest legacy to HMS was
the New Pathway curriculum, which put
students in charge of their own learning
and ignited a national transformation of
medical education. He established new
departments—including those of
Genetics, Cell Biology, Healthcare Policy
and Social Medicine—and led the
development of a conflict-of-interest
policy that became a national model. He
also introduced the Giovanni Armenise—
Harvard Foundation, which supports basic
research at HMS and in Italy, and Harvard
Health Publications, which disseminates
information to the public. With supporters
David and Hildegarde Mahoney, he
founded and championed the Harvard
Malioney Neuroscience Institute.
Through his research on membrane
phenomena, Tosteson, a 1948 HMS
graduate, also expanded scientists’
understanding of rheumatoid arthritis

RIlCl other degenerative diseases.

MaRry ELLEN BECK WOHL,
professor emeritus ofpedz’atrifs at
Children’s Hospital

Boston, died on Oct. 9, 2009.

N ' She was 77.

Wohl specialized in pediatric lung
diseases, developing innovative techniques
to evaluate lung function in infants. After
joining Children's in 1962, Wohl worked
to optimize care and outcomes for cystic
fibrosis and HIV infection, developing
multi-center clinical trials of treatments
for both diseases. She served as chief of
the Division of Respiratory Diseases from
1980 to 2002 and directed the Cystic
Fibrosis Center from 1986 to 2005. <%
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David Blumenthal 74, advisor to the Obama
. ] ‘ ) ) administration (center) with S. Ward
Alumm N€WS ALUMNI WEEK For four days in June, Cassells 111’79 (left) and Earl Steinberg ’78

;1pproximatcly 1,000 alumni from

Harvard Medical School alumni—near-  classes ending in 4 and 9 and their
ly 10,000 strong—are an extraordinary spouses, friends and collcagues came to
group, leaders in their fields in science the Harvard Medical School Quadrangle

and medicine. Throughout the year, they to enjoy one another’s company and
come together for reunions, timely attend symposia.

topical programs and regional events

around the country.

NEW YORK ALUMNI AND FRIENDS
EVENT Hosted by Alumni Associa-

tion Chair George Thibault 69 and

WASHINGTON, D.C., ALUMNI AND
FRIENDS EVENT The topic “Health-

care in the Obama Administration”

the HMS Alumni Association, a timcly
program titled “Swine Flu: How Wor-
ried Should We Be?” attracted more
than 100 alumni to the Harvard Club ) N i
of New York in October. Dean Jeffrey two HMS students from the Class of

; 2013 to the Columbia Country Club in
Chcvl\' Chase, Nlnrylnnd, in May. David

Blumenthal '74, retraced the history of

brought nearly 100 local alumni and

Flier moderated a panel of HMS faculty
cxpcrts—Rap]mcl Dolin '67, David

Knipe and Anthony Komaroff—who

3 ~ ~A TP y - ,'j\
spokc and answered qucstions about the U.S. healchcare reform. w°

Jennifer Pline (left) at the 25th reunion class
symposium “Brave New World—dJourneys
in Medicine”

lliStOl'V, P;l[l]()l()gv ;md pre\'c‘nti()n O{. ﬂu.
/ (=)

~ 1 1 < =z C rqQ -
/\mong the hlghhghtb of 2009 was a ANNUAL ALUMNI VOLUNTEER

LEADERSHIP DINNER The HMS Office

of Resource Development hosted the

talk in \r\"ashing[on, D.C., on the histor‘y
of U.S. healthcare reform by David Blu-

menthal 74, the national coordinator . .
: 74 coord Annual Alumni Volunteer Leadership

for health information technology in 3 = -
g) Dinner at the Harvard Club of Boston

%
the Depnrtment of Health and Human 3 - . . .
in June for alumni and fundmlsmg

Services. Blumenthal is one of several volunteers. Dean ]cf-f"rcl\' Flier, Alumni
Relations Chair George Thibault 69

' ‘ ‘ and Alumni Fund Chair Mark Hughes
their stories and other alumni news, 86 thanked the volunteers for their Emily Ceisler and Mark Blitzer,
Visit http://nlumni.hms.harmrd.cdu. Class of '91

alumni who have joim‘d the administra-

tion of President Barack Obama. For

l]i‘lfd \V()fl(.

BOSTON ALUMNI AND FRIENDS
EVENT Dean Jcl.l.rcl\' Flier was the
featured speaker at this special annual
event in Gordon Hall in May. Local
alumni gathered for an update on news
from the School and to reconnect with

one ‘dll()th(‘l’.

Alumni Council member
Rahul Sakhuja ’03

Alumni Association Chair George Thibault ’69 with HMS students
(from left) Amy Franciscovich 12, Shawn Anthony '09 and Melina
Marmaelis '12
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Financial Summary

Harvard Medical School ended fiscal year 2009 with a $1.4

million core operating loss, a signiﬁcant improvement

Operating expense reductions were also achieved in fiscal
year 2009 as the School began implementing measures

compared to a $16.8 million loss for fiscal year 2008. to address the new economic environment. Savings

were achieved in core salary and benefits expenses, space

Primary factors contributing to this improved occupancy costs and supplies through a major effort

operating performance include higher operating to address the Medical School’s cost structure.
income resulting from growth in the HMS endowment
distribution from 2008 levels and a higher research As reflected in the pie charts below, total operating revenue
indirect-cost recovery. Partially offsetting these and expenses indicate a loss of $2 million. This total reflects
favorable results was a reduction in rental income. reductions in activity on restricted endowments and on gifts

not considered part of core operations. <

12

OPERATING REVENUE OPERATING EXPENSES

Endowment $ 182,266,202 32% Academic Expenses $ 214,102,417 37%
Tuition (Net) 34,481,798 6% Research and Training 179,146,047 31%
Grants and Contracts 245,914,776 42% Facilities 67,469,671 12%
Other Revenues 65,724,247 11% Administration 42,899,811 7%
Rental Income 42,573,045 7% Debt Service 55,715,219 9%
Gifts for Current Use 11,056,259 2% Other 24,702,913 4%
$582,016,327 $584,036,073
THE HARVARD MEDICAL COMMUNITY
MD students 705 Full-time faculty, HMS campus and affiliates 8,259
DMD students 147 Part-time faculty, HMS campus and afhliates 2,758
PhD students 556 Medical School alumni* 9,168
Trainees (interns, residents Deenial Sebhesl sl 2,446
and postdoctoral fellows) 8,224 Nobel Prizes (in Medicine or
Total tenured and tenure-track faculty based on Physiology; Peace) 9 prizes; 15 recipients
HMS campus (within the School'’s 10 Howard Hughes Medical Institute investigators 31
preclinical departments) 146 Institute of Medicine members 123
Voting faculty, HMS campus and affiliates National Academy of Sciences members 65
(assistant, associate and full professors) 4,519

* Living



17 AFFILIATED HOSPITALS AND INSTITUTES

Beth Israel Deaconess Medical Center
Brigham and Women's Hospital
Cambridge Health Alliance
Children’s Hospital Boston
Dana-Farber Cancer Institute
Forsyth Institute

Harvard Pilgrim Health Care
Hebrew SeniorLife

Joslin Diabetes Center

Judge Baker Children’s Center
Massachusetts Eye and Ear Infirmary
Massachusetts General Hospital
McLean Hospital

Mount Auburn Hospital

Schepcns Eye Research Institute
Spaulding Rehabilitation Hospital

Veterans Affairs Boston Healthcare System

RESEARCH COLLABORATIONS ACROSS HARVARD UNIVERSITY

Broad Institute of MIT and Harvard
Harvard Stem Cell Institute

Wryss Institute for Biologicallv Inspired Engineering

Fundraising Highlights

Harvard Medical School depcnds upon thousands of orga-
nizations, friends, alumni, faculty and staff to ensure that it
remains the best medical school in the world. In FY 20009,
philanthropic gifﬁts to the School totaling $97.3 million will
advance biomedical research and prepare the world’s brightest

minds for leadership roles in science and medicine. <

98,000

87,107
97,396

93,970
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76,955

29

25

FY09 G1vING BY CONSTITUENCY (% )

FY FY FY FY FY .
05 06 07 08 09 12 1§1Lll11111 . -
29 Corporations and Foundations
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