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THE FRUIT FLY

Fruit flies are useful in quickly and efficiently establishing the function of genes

in signaling pathways in a whole animal instead of cell lines, which do not always
accurately reflect normal functions of genes. In addition, because one can do genetics
in fruit flies, it is easy to determine the consequences of disrupting a gene, some-
thing which takes a great deal of time and effort in other animal models. The
information gleaned from fly studies allows us to make predictions and conduct
focused experiments in vertebrates to identify genes that are essential for life and
are responsible for human genetic disorders.
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Director’s Letter

I am pleased to share with you my
enthusiasm and excitement about our
current research as well as the many
accomplishments Boston Biomedical
Research Institute has achieved over the
past 40 years of our independence as a
research organization.

The Institute has had a long and rich
history of research excellence since our
beginnings in 1949 as the Retina Foun-
dation. However, it was not until 1968
that Hungarian scientist Endre Balazs
recruited fellow Hungarian John Gergely
to join him in developing a new entity
to be called Boston Biomedical Research
Institute. Soon after, Drs. Balazs and
Gergely began the recruitment of
other distinguished scientists, including
D. Rao Sanadi, Barbara Wright, and Peter
Davison to establish an institute with a
broad base for biomedical research.

Over the ensuing forty years, researchers
at Boston Biomedical have made many
important contributions to the under-
standing of how the body works making
the Institute an internationally recognized
center of excellence for research in muscle
biology and disease. A few highlights of
our accomplishments include the following:

)
The Institute’s muscle research program
made fundamental contributions toward
understanding the molecular signals that
control contraction of heart, skeletal and
smooth muscles. Troponins, which are
important protein regulators of skeletal
and heart muscle contraction, are now
routinely used as biomarkers in the early
diagnosis of heart attacks.

i

The development of a therapeutic use
of hyaluronan in retinal surgery has
saved the sight of many thousands of
patients, and is used in the treatment

of arthritic joints.

]

Molecular structures of major muscle
proteins were determined to reveal their
functions in muscle contraction.

B

The invention of an immunization
approach for the treatment of Alzheimer's
disease. A Phase lll clinical trial involving
passive immunization is currently being
conducted by Wyeth-Ayerst.

]

The elucidation of the mechanism of
protein splicing is now being investigated
as a therapeutic target in multidrug-
resistant tuberculosis.

]

Institute scientists are investigating

the role and therapeutic potential of
programmed cell death in muscular
dystrophies and heart ischemia.

E
The Institute was awarded funds to
establish a new Senator Wellstone Mus-
cular Dystrophy Cooperative Research
Center supported by the National Insti-
tutes of Health (NIH). The goal of the
Center is to organize collaborative ini-
tiatives to conduct basic and therapeutic
research that will lead to treatments for
facioscapulohumeral dystrophy (FSHD)
for which there are currently none.

One of my most rewarding jobs as
director is to introduce new friends to
the Institute, to tell them about the high
caliber of our research and about our
unique culture of collaboration, which
supports the creativity of our scientists
and gives them a competitive edge in the
increasingly difficult world of NIH and
foundation funding. The Wellstone Center
is proof that the Institute is a world-class
leader in biomedical research. | relish
every opportunity to tell the story of how
our research excellence, unique collabo-
rative spirit and agile administration
enabled us to compete successfully for
this prestigious Center award.
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This past year has brought major fund-
ing successes that come from our stellar
multidisciplinary research in Cancer
Biology, Cardiovascular Biology, Integrative
Protein Biology, as well as Degenerative
Diseases and Regenerative Biology, and
our strong collaborative spirit. Three of
our newer investigators, Drs. Oliver
King, Moonkyoung Um and Martin
Duennwald, received funding for an
exciting project to develop an innovative
animal imaging technology that will
uniquely enable development of thera-
peutics for Huntington’s and Parkinson'’s
diseases using mouse models. These
three investigators each bring to our
research table their specialized expertise
in computational biology, mouse genetics
and biochemistry in a truly multidiscipli-
nary and collaborative project.

This is a remarkable time for Boston
Biomedical Research Institute, and [ invite
all of you to join in celebrating our many
achievements of the last 40 years and

to usher in the next 40 years of
research excellence.

C{]\bﬁ‘ﬁw

Charles P. Emerson, Jr., Ph.D.
Director and Senior Scientist




1949 The Retina Foundation is
founded by Charles Schepens.

1951 The laboratory of the Retina
Foundation is established in a tenement
house on 30 Chambers Street of Boston'’s
old West End, with Endre Balazs as the
first full-time member of the research
staff creating a program centered on
the biology and physical chemistry of
hyaluronic acid, a key component of
joint and eye fluids.

1961 John Gergely joins the Founda-
tion to initiate a program in muscle
research which subsequently becomes
internationally prominent. This program
makes fundamental contributions to
the characterization of the proteins
that constitute skeletal muscle. These
include the elucidation of the role of
the troponins, which are important
regulatory components of skeletal and
heart muscle now known to play a role
in the early diagnosis of heart attacks.

Boston Biomedical Research Institute

1962  The Institute of Biological and
Medical Sciences of the Retina Founda-
tion moves into a new building at 20
Staniford Street in Boston. The building
is erected, at the cost of $2 million,

on land made available by the urban
development project in the West End
of Boston.

1964-69  The research facilities at

20 Staniford Street are enlarged and
scientists in other areas of basic bio-
medical research, such as bioenergetics
and develocpmental biology, are recruited
so as to provide a well-rounded biomedical
research program to complement the
Institute’s clinical eye research efforts.

1968 The Retina Foundation

evolved into two separate institutions:
the Boston Biomedical Research Institute,
which is granted a rent-free 50-year lease
of one-half the space at Staniford Street,
and the Eye Research Institute of the
Retina Foundation, which is later known
as the Schepens Eye Research Institute.

1982 Boston Biomedical files its first
patent application in the area of im-
munotechnology and received corporate
support for further research in this field.
This patented technology is later licensed
to a biopharmaceutical company for use
in cancer immunotherapy.



1990s A major 15-year program in
smooth muscle research is initiated
at the Institute with the support of
three consecutive $6 million program
project grants from the National
Institutes of Health.

1996 A challenge grant from a leading
Boston foundation provides the corner-
stone for the establishment of a major
structural biology facility at the Insti-
tute for the analysis of proteins at the
atomic level.

Pictures opposite page, from left to right: Co-founders Drs. Endre Balazs and John

Gergely. Co-founder, Dr. John Gergely. Below from left to right: Trustees Emeriti,

Ernest Henderson, Il and William Tyler. Co-founder, Dr. Endre Balazs and Chairman

of the Board John French. Founding President, Carol Lord Means and Dr. Endre

Balazs. Director, Dr. Charles Emerson, Jr. and Dr. John Gergely.

2000 = The Institute moves to a new
state-of-the-art research facility in
Watertown, Massachusetts. The new
facility allows 50% more space for the
expansion of its faculty.

June 2003 Completing its $6.5 million
A Campaign for BBRI: Intellectual Partners
for the Future of Science, the Institute
meets two major challenge grants from
the Kresge Foundation and an anony-
mous foundation.

September 2003 Boston Biomedical
recruits Dr. Charles Emerson, formerly
Chair of the Department of Cell and
Developmental Biology at the University
of Pennsylvania, to serve as its Director.

2006 With the completion of a five-year
strategic plan, the Institute forms four
interdisciplinary programmatic
initiatives that focus on disease-based
basic research, build upon, and bring
together the unique strengths of the
Institute. Programmatic areas include
Cancer Biology, Cardiovascular Biology,
Integrative Protein Biology, Degenera-
tive Disease and Regenerative Biology.
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2007-2008  The Institute welcomes
eight researchers, both junior and senior,
to establish labs further strengthening
the four programmatic initiatives. The
opening of the Senator Wellstone
Muscular Dystrophy Cooperative Research
Center takes place at Boston Biomedical,
and the Institute celebrates its 40th year
of Independence.



WHERE

THE RUBBER
MEETS THE
ROAD

CANCER BIOLOGY

| SARAH WILCOX-ADELMAN, PH.D.

To understand the role of Syndecan-4 in cell movement, picture a cell as a car.
In order to move in tissues of the body, a cell needs the ability to connect with
Nl a non-moving support—the matrix proteins underneath the cell, like collagen for
. \‘ -_ il . % example, serve as a road to “support” the cell. The type of matrix proteins at differ-
i\ ﬁé___ ~~  ent locations in tissues determines whether cells move and how fast—whether the
— ~  roadis slippery, rough or impassible. The cell's receptors on its surface are the
wheels that provide environmental cues to activate the cellular motors to enable
cell movement. Syndecan-4 is such a receptor that enables “rubber to hit the road"”.
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The human body is composed of trillions of individual living cells that make up

our tissues and organs. Most cells behave as they should, multiplying just enough

to compensate for the wear and tear of the tissue. Yet some cells undergo mutations

that make them proliferate too rapidly: these are potential cancer cells. By a process

called metastasis, they often escape and establish tumors elsewhere in the body.

Scientists at Boston Biomedical Research Institute seek to understand how the body

works and how to intervene when the body malfunctions.

Scientists at Boston Biomedical Research
Institute are uniquely positioned to investigate
the mechanisms of normal cell growth and
the factors that lead to metastasis and tumor
formation. Their expertise in the study of pro
teins is widely recognized, and the Institute
has powerful research tools for the study of
cells, such as laser scanning and spinning disk
confocal microscopes and sophisticated cell
sorters, In addition, the Institute has a tradition
of interdisciplinary collaboration, and com
plementary approaches that can therefore be
brought to bear on a single research problem.

Much of the research on cancer is focused on
tumors that are derived from stem cells which
give rise to the most deadly types of cancer

such as pancreatic and small-cell lung cancer.

But let us describe briefly just one type of
investigation, which involves the cell-surface

receptor syndecan-4.

Syndecan-4 localizes to the surface of cells
and serves as a receptor that binds to proteins
in the extracellular matrix. In order to define
the biological role of syndecan-4, especially
whether it functions in cell propagation,
mutant cells were studied in which the gene
for syndecan-4 was inactivated. These cells
indeed moved much more slowly, suggesting
that syndecan-4 plays a role in locomotion
and may be an important factor in the ability

of tumor cells to undergo metastasis. The
research study also threw interesting light
on the role syndecan-4 played in angiogenesis
(the formation of new blood vessels from
existing blood vessels). Endothelial cells
(which compose blood vessels) showed
impaired angiogenesis when syndecan-4 was
not present. Tumors require a blood vessel
supply to grow and this ability may be com-
promised when syndecan-4 is absent. These
studies indicate that syndecan-4 may play an
important role in tumor formation, both in
terms of cell growth and metastasis, and may
be a potential therapeutic target. Thus what
seemed to be the investigation of a relatively
esoteric protein is turning out to lead to the
understanding both of normal cell migration

as well as cancer metastasis.
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Migrating endothelial cells—actin

cytoskeleton is stained in green and
vinculin-containing focal adhesions
are red. The yellow staining is the
co-localization of green and red
together.




THE
SETBACKS
OF
MISFOLDING

REGENERATIVE BIOLOGY

MARTIN L. DUENNWALD, PH.D.

In order to function properly, proteins, the major workhorses inside our cells, must
attain a specific three-dimensional conformation. Proteins fold into this conformation
in a process that is reminiscent of origami. The origami artist folds plain paper into
complex defined objects and likewise proteins are folded into complex and defined
structures. Whenever this protein misfolding goes awry it has detrimental conse-
quences to human health as documented by degenerative diseases including muscular
dystrophies as well as Alzheimer’s, Parkinson’s and Huntington’s diseases.

Boston Biomedical Research Institute 6
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Understanding how specific genes and their encoded proteins function in biological

processes like muscle contraction, cell movement, embryonic development and tissue

regeneration, provide the platform for researchers to identify new, more strategic

therapeutic targets for the next generation of drug discovery.

Forging a connection between basic discovery
and medical application, scientists at Boston
Biomedical Research Institute study neurodegen-
erative disease and regenerative biology. The
Institute’s ongoing effort to understand how
muscles grow and deteriorate, leading to
tissue loss and dysfunction, and what role
specific proteins play in body structures will
help discover new ways to promote muscle
regeneration. Boston Biomedical Research
[nstitute’s scientists are studying several dif-
ferent muscular dystrophies to identify their
particular molecular defects and to determine
possible modes of intervention. Congenital
muscular dystrophies are caused by genetic
defects that lead to severe atrophy of muscle
tissue. Important in these studies are mouse
models which carry the same mutation as the
affected humans. These studies have revealed

that programmed cell death plays an important

role in the atrophy of dystrophic muscle and
that its improvement can suppress the disease
symptoms. Studies are also underway in
exploring the use of adult muscle stem cells
for restoring dystrophic muscle tissue. The
National Institutes of Health recently awarded
nine million dollars to launch a unique col-
laboration of researchers, clinicians, patients,
government rescarch agencies and pharma-
ceutical / biotech companies to study the
causes and potential treatments for facioscapu-
lohumeral muscular dystrophy (FSHD), a
muscle weakening and disabling disease that
affects, at the least, one in 20,000 individuals
worldwide. The award will create the first
Senator Wellstone Muscular Dystrophy
Cooperative Research Center to focus on
FSHD and will be headquartered at Boston
Biomedical Research Institute. The Wellstone
Center will enable basic, translational and
clinical research—the full “discovery
pipeline”™—in order to understand how
muscles grow and deteriorate and to develop
new therapies for those with FSHD.

Boston Biomedical scientists also seek to
understand neurodegenerative diseases such
as Alzheimer’s, Huntington's and Parkinson’s

diseases and the role protein misfolding plays
in such diseases with the goal of developing
regenerative therapeutics for treatment of these
disorders. Because of our traditional strength
in the biophysical and molecular analysis of
proteins, Boston Biomedical is strongly posi
tioned to analyze the molecular basis of these
disorders to discover ways to correct the fold
ing defects. The therapeutic agents currently
being explored by Institute scientists include
small molecule drugs against Huntington’s,
hormonal intervention for Parkinson’s and a
vaccine strategy against Alzheimer's disease.
The neurodegenerative group is working to
establish a new platform in monitoring neu
rodegeneration and how this can lead to the
efficacy of new drugs.

Elucidating basic biological mechanisms leads
to a fuller understanding of disease which, in
turn, provides an avenue to explore novel
therapeutics. The goal of scientists at Boston
Biomedical Research Institute is to conduct
cutting-edge research moving us one step closer
to improving human health for generations

Lo come.
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The simple model organism yeast reca-
pitulates major aspects of Huntington’s

disease. The top image shows yeast
cells expressing a normal protein. The
protein is distributed throughout the
entire cell and is not toxic. The bottom
image shows yeast cells expressing
the protein that causes Huntington’s
disease. The disease-protein forms
aggregates and is toxic.




LIKE A
HOUSEHOLD
PLUMBING
SYSTEM

CARDIOVASCULAR BIOLOGY

Boston Biomedical Research Institute

JAMES L. SHERLEY, M.D., PH.D.

The human heart and blood vessels are a living pumping and plumbing system of
remarkable ability. Imagine if all the faucets in your home were removed, but your
plumbing system could release water exactly when and where you needed it. You
think, “Shower,” and shower water would instantly appear and stop when you
were done. This is what our cardiovascular system does with blood for the organs
of our body by using a special type of muscle called smooth muscle, which is a
major focus of cardiovascular research at Boston Biomedical.



The cardiovascular or circulatory system is responsible for delivering oxygen and

distributing nutrients to virtually all the cells in one’s body and for the removal

of carbon dioxide and other waste material. Smooth muscle, one of the research

specialties of Boston Biomedical Research Institute, is essential to the control of

these functions. Smooth muscle cells regulate the movement of fluids and gases

within the body, determining how much blood (or air in the case of lungs) flows

to the brain, hands, feet and elsewhere.

The cardiovascular system is composed of
the heart, blood vessels and blood. The regular
contractions of the heart send blood into
flexible tubing called arteries, which carry
oxygen-rich blood to every inch of the human
body. Arteries branch out and divide into tiny
capillaries, which have such thin walls that
oxygen, nutrients and minerals are then able
Lo pass through to enter surrounding organs
and tissues. At all levels, arteries contain in
their walls smooth muscle cells that contract
or relax to control the inner arterial diameter,
which in turn controls the rate of blood flow.
Morcover, substances targeted for disposal are
transported back into the blood through the
capillaries to veins, which also have a smooth
muscle cell layer, and back to the heart, being
purified en route.

Similar to a plumbing system with automatic
on and off switches, smooth muscle cells
establish the regulatory systems that govern
how much blood goes where. Smooth muscle
will determine independently how much
blood flows to all parts of the body at any
given moment on any given day. Depending
on whether the body is at rest or in motion,
smooth muscle is an important determinant
of the appropriate amount of oxygen and

nutrients Lo keep the bodily systems function-

ing. Unlike smooth muscle, skeletal muscle
operates under voluntary control and responds
when it receives directives from the brain to
contract, lift or lengthen. By contrast, smooth
muscle operates without our awareness,

based on physiological and environmental cues.

When functioning well, smooth muscle also
protects the core organs of the body: the kid-
neys and liver, for example. However, when

smooth muscle functions less well, the arteries

and lungs can be affected. Blood pressure is
regulated by the contraction and relaxation
of smooth muscle cells within arterial walls.
When the steady flow of oxygen-rich blood
for the heart itselfis obstructed or diminished
causing malfunction of arterial smooth muscle,
the result could be coronary disease. Condi
tions like asthma are due to abnormally
thickened bronchial smooth muscle that
causes oxygen to move more slowly through
the lungs and then to the rest of the body. In
these diseases, smooth muscle cells become
either overgrown or become fibrotic, acting like
concrete around the arteries and airways. These
condilions cause a range of cardiovascular
and pulmonary disorders resulting from the

malfunction of the human “plumbing system”,

Scientists at Boston Biomedical Research
Institute have a long tradition of seeking to
understand the underlying reasons for loss
of function in smooth muscle as it relates to
the cardiovascular system. More recently,
scientists are also developing a smooth mus
cle research program to address destructive
diseases of the lung like emphysema. Once
these mechanisms are more clearly discerned,
researchers can move toward innovative
interventions to treat or prevent the harmful
effects of smooth muscle cells that have

gone awry.
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Pictured above is an image of smooth
muscle cells in a culture dish migrating
out of an artery.




IN THE
NICK

TIME

INTEGRATIVE PROTEIN BIOLOGY

Boston Biomedical Research Institute

ERIC J. SUNDBERG, PH.D.

Our body is a complex machine whose moving parts are proteins, similar to the
workings of a sophisticated clock. Scientists used to think that the body could
be fully understood in terms of the structure of its individual proteins, but such
a “parts list” is as uninformative in understanding its operation as a list of all the
gears and wheels in a clock would be. This is because proteins, like the gears in
a clock, do not work in isolation but mesh together, often in different ways
depending on the mode in which the clock is operating, be it as an hourly
timekeeper, as a stop watch, or as an alarm clock.
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The proteins constitute the machinery of the body, both as the major components

of cells, tissues and organs and as catalysts of the thousands of chemical reactions

that are essential for our bodies to grow, digest food, breathe, move our muscles,

and even to think. Almost always working with other proteins, they define highly

integrated molecular networks. Changes in the ways proteins operate or interact

with others can sometimes signal disease. A major aim of Boston Biomedical

Research Institute’s program in Integrative Protein Biology (IPB) is the study of

proteins and their interactions within the context of larger biological systems.

Doing so in both normal and diseased states allows us to determine those

significant differences that will provide novel avenues for therapeutic strategies.

Boston Biomedical Research Institute has
a long tradition of excellence in the study
of proteins, particularly in the study of the
interactions between proteins. The Institute’s
scientists have made many important contri
butions to the development of biophysical
techniques for the study of how proteins
interact and take pride in our state-of-the-art
instrumentation for such studies. Using
biophysical approaches, they are able to
study the interaction of proteins and obtain

important mechanistic and structural infor-
mation, and have made basic contributions
with regard to how proteins in muscle interact
and control the contractile process. On the
other hand, considering that many thousands
ol proteins interact in any single cell in a
highly dynamic manner, it is not possible to
study all of these interactions by biophysical
methods. Rather, one has to take a short-cut
to identify a few of these interactions which
are relevant to specific biological problems,
for example interactions that differ in normal
and cancerous cells.

One of these short-cut approaches is called
Tandem Affinity Purification (TAP). This
involves attaching a TAP-tag to a protein

of interest to allow its purification from a
mixture of thousands of other proteins by
asimple but powerful method known as
affinity purification. A TAP-tagged protein

is introduced into a cell of interest, where it
interacts with all its usual partners. When
researchers break open the cell and re-isolate

the TAP-tagged protein by affinity purification,

the tagged protein will still be bound to all
its interaction partners and these will be iso
lated together with the tagged protein like
fish on a baited hook. The identification of
these proteins is done with the Institute’s
state-of the art mass spectrometer. This
powerful TAP-tag approach is currently
being applied to the study of the signal-
transduction pathways in cultured cells of
a stem-cell cancer of the type that leads to
pancreatic cancer, and has already led to the
identification of several proteins previously
unknown to be involved in cancer. These
novel protein-protein interactions can now
be studied by the biophysical techniques that
have historically formed the foundation of
the Institute’s protein studies in order to
understand the signaling mechanisms that
underlie the uncentrolled growth of

these cancer cells.

Annual Report 2008

A close-up view of a protein-protein
interaction as seen by X-ray crystallog-
raphy. A bacterial toxin (in magenta)
interacts with an immune receptor (in
green). This results in hyper-stimulation
of the human immune system causing
a potentially lethal condition known as
toxic shock-like syndrome. These types
of atomic interactions are similar to
those that drive molecular recognition
between all proteins.
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President’s Letter

Abu Ali al-Hasan lbn al-Haytham
(965 — 1039 A.D.), the Persian scientist
who lived during the Islamic Golden Age,
was a Renaissance man, even before
there was a renaissance. Not only did
al-Haytham make significant contribu-
tions to such varied scientific fields

as anatomy, astronomy, mathematics,
medicine, musicology, ophthalmology,
philosophy, physics, psychology, and
visual perception, he has been named
as one of the most influential thinkers
in the second millennium, as well as the
greatest scientist of the Middle Ages.
While his most significant individual
achievements were in the field of optics,
he is also credited with pioneering

the modern scientific method. Today,
scientists at Boston Biomedical follow
the process al-Haytham developed,
employing rigorous experimentation to
verify theoretical hypotheses to explain
phenomena that have been observed.

In honor of its 40th anniversary as an
independent Institute, | am pleased to
share the following observations
about BBRI: the Institute is flourishing
scientifically. Boston Biomedical has

been awarded New England’s first
Wellstone Center grant, one of six
Congressionally-mandated centers in

the country, established in honor of the
late Senator Paul Wellstone, to develop
therapies for various muscular dystrophies.
The Institute was able to develop this
grant proposal—which was awarded the
best score and which required collabora-
tion with other research organizations,
biotech companies, and a patient advocacy
organization—in less than half the time it
normally takes. In addition, three of our
scientists, who were recruited last year, have
developed a novel neurodegenerative
disease research program to develop
therapeutics to combat Alzheimer’s,
Parkinson’s and Huntington’s diseases.
They have been awarded grant funding
from a prestigious local foundation. Also,
BBRI scientists have recently far surpassed
the national average in achieving R01
funding from the National Institutes

of Health, attesting to the Institute’s
scientific excellence.

Since the completion of our strategic
plan a couple of years ago, we have also
achieved great success in recruiting top-
notch scientists to the Institute from
some of the most prestigious scientific
organizations in the country. This year,
we are lucky to have Markus Hardt join
us from the University of California at

Boston Biomedical Research Institute

San Francisco. Markus is an expert in the
use of mass spectrometry to study pro-
teomics, which will, among other benefits,
enhance our scientists’ ability to identify
disease biomarkers.

Boston Biomedical is flourishing in other
ways, as well. The Board of Trustees is
more involved than ever in working to
ensure that the Institute’s future remains
bright. We were all deeply saddened
and diminished by the passing last
winter of esteemed Trustee, M. Judah
Folkman, losing his brilliance, wisdom,
perspective, caring and wry humor.

We are fortunate that Judah's widow,
Paula, graciously agreed to complete

his term as Trustee. The Institute has
made substantial progress to fund the
Dr. Elkan R. Blout Distinguished Israeli
Biomedical Research Program, and | am
hopeful that we will soon host our first
Blout fellows at the Institute. Just as lbn
al-Haytham relied on the work of others

12

to help him in his “searching for truth
and knowledge,” Boston Biomedical
depends on the thoughtfulness and
generosity of its donors and volunteers
to make advances in its mission to
improve human health. On behalf of
everyone connected with the Institute,
please accept my sincere gratitude for
your help in that endeavor. | would also
like to express my heartfelt appreciation
to our Chairman, Jack French who will
be stepping down after 14 years of service.
Jack has been extremely instrumental in
the progress of Boston Biomedical and
we thank him for all his time and efforts
and look forward to his ongoing support.

In closing, my hypothesis—based on the
observations above, and my confidence
that Boston Biomedical will attract
additional philanthropic support for its
programs—is that the Institute, with
its nimble organizational structure and
deeply collaborative and multidisciplinary
approach to biomedical research, will
have an even more significant impact
on improving human health in its next
40 years than it had during its first 40
years. Please join me in toasting BBRI's
bright future.

Ot 1. f)/h

John R. Layton

Presiclent



Vision for the Future

I look forward to every opportunity

to tell new friends and donors about all
our successes and our ambitious plans
for the coming year, as we continue to
raise private and public research dollars
to support our four interdisciplinary
programmatic initiatives that focus on
disease-based basic research and build
upon our unique strengths. These pro-
grammatic areas are gaining momen-
tum at a rapid pace and are bringing us
closer to new therapies for cancer, heart
disease, asthma, emphysema, neurode-
generative diseases and muscular dystro-
phies. These diseases have touched all
of our lives, and those of our friends,
family and colleagues at the Institute.
A key to the success of these programs
is continued faculty recruitment.

Once again, our unique culture of
collaboration and efficient research
administration, together with our
recent investment in state-of-the-art
instrumentation have made it possible
for us to recruit a cohort of seven

exceptionally talented and accom-
plished junior and senior scientists,
and we continue our success. This year
we will welcome a new investigator,
Dr. Markus Hardt, who is an expert in
biomarker discovery in cancer, coming
to us from the University of California
at San Francisco. His research program
will add strength and vitality to both
our cancer and integrative protein
biology programs. We will continue to
need resources to retain and recruit our

I would be remiss if | did not emphasize
the tremendous appreciation our scientific
staff has for our Trustees, our Corporators
and our supporters, The Institute is strong
and vibrant, and we could not have
accomplished all we have without your
ideas and contributions. | am excited

to be celebrating the 40th anniversary
of this remarkable institution with so
many of you.

most highly valued assets—exceptional @»ﬁ. {O C,M\_7/L,

investigators who energize our emerg-
ing program.

Looking forward, we seek to expand
the faculty from our present 27 principal
investigators to 30 and to double the
number of post-doctoral fellows we
train. With the strongest possible faculty,
we hope to double our federally funded
grant base. We will continue to keep
our administration lean and efficient, so
that nearly every dollar can be directed
toward the research goals of the Insti-
tute, and we will continue to encourage
a culture of collaborative partnerships
which bring about results and innovative
ideas more quickly.

Annual Report 2008

Charles P. Emerson, Jr., Ph.D,
Director and Senior Scientist
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Philanthropic Highlight:
Annual Meeting 2007

Partners in Discovery

7/1/07-6/30/08

Explorer

($25,000 and up)

G. Gorham Peters Trust

Mr. and Mrs. Ernest
Henderson 11

The Potts Memorial
Foundation

Mr. and Mrs. George
Stephenson

The Thoracic Foundation

Benefactor

(10,000 to $24,999)

Allie Flather Blodgett

Mr. Nicholas S. Brill

Drs. Beth and Charles P.
Emerson

Mr. and Mrs. John B. French

Mrs. Greta B. Layton

Mr. and Mrs. John R. Layton

Mr. and Mrs. Thomas E. Leggat
Mr. and Mrs. Geoffrey Nunes
Mr. and Mrs. Howard Rich
Mr. and Mrs. William B. Tyler
Mr. and Mrs. Stuart H. Watson
The Zack Heger Foundation

Patron

($5,000 to $9,999)

Drs. Peter and Jane Coleman,
in honor of Dr. Terence Tao

Dr. Douglas M. Fambrough

Mr. and Mrs. Nathaniel S.
Howe, Jr.

Mr. and Mrs. Bruce Johnstone

Sponsor

($2,500 to $4,999)

Mr. Paul M. Airasian

Jillian Hosford Darling

Josefina Bondoc
DeBaere, Ph.D.

Mr. and Mrs. Thomas
DiBenedetto

Mr. and Mrs. Robert J. Engel

Ms. Jean Howe

Mr. and Mrs. Richard Jachney

Mr. and Mrs. Eli
Manchester, Jr.

Mr. and Mrs. Richard Mikels

Dr. Henry Paulus

Mr. John A. Shane

Mr. and Mrs. Gilbert
Steward, Jr.

Mr. William T. Whelan

Supporter

($1,500 to $2,499)

Dr. Robert P. Bondaryk

Mr. and Mrs. Edward M.
Condit

Ms. Elizabeth M. Erickson

Boston Biomedical Research Institute

Institute supporters and friends celebrated the year's success and joined Boston

Biomedical in thanking donors for their ongoing support.

Dr. and Mrs. John Gergely

Mr. and Mrs. Gregory
Getschow

Mr. and Mrs. Alan Kaye

Mr. and Mrs. William A. Lowell

Dr. Jay Luly

Ms. Caroline B. Nash

Mr. and Mrs. Galen Stone

Mr. Edmund G. Sullivan

Associate
($501 to $1,499)
Mr. and Mrs. John A. Benning
Mr. and Mrs. Donald W.
Brouillette
Mr. George D. Buckley
Mr. Chilton S. Cabot and
Ms. Mary Ann Spadafora
Ms. Donna Cohen
Mrs. Margaret A. Congleton
Mr. and Mrs. Nelson J. Darling
Dr. and Mrs. Peter F. Davison

Mr. David de Sieyes

Ms. Diane Devlin

Jacquelyn M. Findlay

Ms. Kate Sides Flather

Dr. and Mrs. M. Judah
Folkman

Mr. and Mrs. Albert M.
Fortier, Jr.

Mr. and Mrs. Alden French Il

Diana and Ronald Garmey

Ms. Mimi Hewlett

Mr. and Mrs. Sturtevant Hobbs

Mr. and Mrs. Charles C. Ives |l

Dr. Sherwin Lehrer and
Dr. Liane Reif- Lehrer ~

Mrs. Nelson 5. Mead

Mr. Michael. J. Raso

Mr. and Mrs. Vincent F. Raso

Mr. and Mrs. William A.
Sartorelli

Ms. Anne Harmon Scully

Mr. and Mrs. Ross Sherbrooke
Mr. and Mrs. Peter B. Sholley
Drs. Walter and Sue Stafford
Mr. and Mrs. Paul Svetz

Mr. and Mrs. Harry R. Trout Il
Mr. and Mrs. Josef H. von

Rickenbach

Friend
(up to $500)

Ms. Paula Apsell
Ms. Ann L. Armstrong
Dr. Endre Balazs and
Dr. Janet Denlinger
Ms. Marianne Balazs
Mr. Victor Baltera and Mrs.
Penelope Allen-Baltera
Ms. Becky Bartovics
Ms. Gwendolyn S. Bleakley
Ms. Gail F. Blout
Ms. Virginia S. Bowditch
Penelope Stohn Brouwer



Mr. Gordon S. Buck

Mr. and Mrs. Lawrence
Burckmyer

Dr. Leah Cataldo

Mr. and Mrs. Robert Cohan

Barb A. Cohen

Ms. Joanne B. Mayo Cook

Mr. Bradley R. Cook

Mr. and Mrs. Todd Crocker

Ms. Martha Davenport

Ms. Joanne DeFelice

Mr. James Deleo

Dr. Robert L. Ehrmann

Ms. Ruth S. Felton

Mr. Newell Flather

Mr. Hollis French Il

Mr. John Gergely, Jr., in honor
of Dr. John Gergely, Sr.

Mr. Robert Gottlieb and
Dr. Margo Rosenbach

Ms. Ellen W. Griggs

Ms. Meg D. Hamilton

Mr. and Mrs. Owen Hartford

Mrs. Brenda Hastings

Ms. Joyce T. Hosford

Mr. and Mrs. Joseph W.
Howland

John T. G. Nichols Trust

Ann R. Karnovsky, Ph.D.

Mr. and Mrs. Todd Keiller

Mr. John W. Ketchum and
Ms. Dinah Lane

Dr. Nancy M. Kivel

Mr. and Mrs. Richard D.
Leggat

Mr. Douglas A. Levin and
Ms. Susana B. Lopez

Ms. Maria Littleton

Ms. Dorothy McDonnell

Mrs. Louise McGinnes, in
honor of Allie Flather
Blodgett and Kate Sides
Flather

Mr. Joseph Miletich and
Ms. Lisa Fernandez

Mr. Alexander Moot and
Ms. Nancy Roosa

Mr. and Mrs. Jeffrey Morby

Ms. E. Joyce Munger

Mr. Craig F. Murray, in memory
of Rose E. Murray

Mr. and Mrs. Nathaniel Nash

Mrs. Marianna O'Brien

Mr. and Mrs. Theodore
Ongaro

Ms. Ellen Page

Mr. and Mrs. Vincent D.
Parenti

Mr. and Mrs. Harry Parsekian

Mr. Sandy Penchansky

Mr. and Mrs. Daniel Perez, in
honor of Dr. Henry Paulus

Mr. and Mrs. Arthur Phinney

Mr. and Mrs. Richard D.
Phippen

Mr. and Mrs. Wayne Pierce

Mr. and Mrs. Malcolm G.
Pluskal

Mr. Murray Sachs

Pierrette E. Samour,
in memory of
Carlos M. Samour

Mr. Richard L. Sampson

Drs. Nilima and Satyapriya
Sarkar

Dr. and Mrs. Robert C.
Seamans, Jr.

Mr. A. Homer Skinner

Dr. and Mrs. Barton P. Smith

Mr. Tom Southard

Mr. and Mrs. Stephen
Steadman

Mr. and Mrs. Richard D.
Stone

Mr. and Mrs. Harry D. Syrigos

Drs. Ludwik and Irma
Szymanski

Mr. George K. Tarvezian Il

Mr. and Mrs. Samuel Thorne

Mr. Michael Tsuk and
Ms. Roberta D. Lukes

Mr. Richard D. Urell

Mr.and Mrs. Eustis Walcott

Mr. and Mrs. Monte J.
Wallace

Mr. and Mrs. Alexander
Web lll, in honor of
Dr. Xingbin Ai

Mr. and Mrs. Simon D.J.
Welsby

Mrs. Joan D. Wheeler

Mrs. Constance V.R. White

BUSINESS AND
FOUNDATIONS

The Apple Lane Foundation

The Darling 1982 Charitable
Annuity Lead Trust

G. Gorham Peters Trust

GBL Charitable Foundation

Grants Management
Associates

Hurdle Hill Foundation

John H. and H. Naomi
Tomfohrde Foundation

John T. G. Nichols Trust

Morby Family Charitable
Foundation, Inc.

The Nelson Mead Fund

The Potts Memorial
Foundation

The Sholley Foundation

Tamarack Foundation

The Thoracic Foundation

Tremont Street Foundation

The Zack Heger Foundation

MATCHING GIFTS
Artisan Partners
Eaton Vance Management

General Electric
Hewlett-Packard
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THE ANNETTE L. EMERSON
CANCER RESEARCH FUND

Mr. Paul M. Airasian

Mr. and Mrs. Ramiro Almeida

The Bender Family

Mr. and Mrs. D.S. Birney, Jr.

Ms. Patricia Bradley

Mr. Nicholas S. Brill

Mr. and Mrs. Donald
Brouillette

Mr. and Mrs. Ralph Bryant

Ms. Susan K. Bryant

J.A. Bucher

Mr. Joseph J. Bucher

Mr. and Mrs. John T. Cahill

Ms. Elsbeth B. Chatel

Dr. Jennifer Chen

Mr. and Mrs. Verlin Clark

Mr. Gordon E. Compton

Ms. Carol Concannon

Mr. and Mrs. Ronald DiPerri

Ms. Elizabeth Erickson

Ms. Kay Foster

Dr. and Mrs. John Gergely

Ms. Elizabeth Gowell

Mr. and Mrs. Jeffrey Heiser

Shugin Jiang

Mr. and Mrs. Eric Johnson

Mr. and Mrs. Alan Kaye

Dr. and Mrs. Paul Leavis

Ms. Catherine Louis

Mr. James Maxwell and
Ms. Clare Kirby

The Patricia C. Johnson Trust

Dr. Henry Paulus

Mr. and Mrs. Daniel Perez

Mr. and Mrs. Howard Rich

Ms. Claire L. Rochefort

K.T. Romer

Ms. Sheila J. Rowland

Drs. Nilima and Satyapriya
Sarkar
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Dr. James Sherley
Ms. Kerri A. Stanley |
Mr. and Mrs. George
Stephenson
Ms. Raquel E. Storti
Mr. and Mrs. Dennis Sullivan
Mr. and Mrs. Harry D. Syrigos
Drs. Terence Tao and
Ana Maria Garcia
Dr. and Mrs. Thomas E.
Twitchell
Mr. and Mrs. Stuart Watson
Ms. Harriet J. Winer

THE ELKAN R. BLOUT
DISTINGUISHED ISRAELI
POSTDOCTORAL
FELLOWSHIP PROGRAM

Mr. Nicholas S. Brill

Dr. Douglas M. Fambrough

Mr. Jonathan Fleming

Mr. and Mrs. Howard Rich |




Treasurer’s Report

Boston Biomedical Research Institute
invested significantly in its research
enterprise during the past fiscal year

in order to rebuild its grant base and
diversify its revenue streams. As a result,
the Institute made great scientific
progress in accordance with its strategic
planning initiatives in the areas of
Cancer, Proteomics, Cardiovascular and
Regenerative Disease during fiscal year
2008. Recruitment of eight new faculty
members has led to many new collabo-
rations and exciting opportunities at
the Institute. Implementation of those
scientific initiatives identified in Boston
Biomedical's strategic plan is working
well as evidenced by an increase in grant
awards of approximately $14,800,000 in
the last year. Under Charlie Emerson’s
leadership, Boston Biomedical has recently
been awarded a grant from the NIH to
establish New England’s first Senator
Wellstone Muscular Dystrophy Cooperative
Research Center.

The Statements of Financial Position show
a decrease in the Institute’s investments
of almost $4,175,000 at June 30, 2008
over the prior year. The vast majority

of that decrease, $3,900,000 to be exact,
was to implement a Board-authorized
program to purchase new scientific
equipment and provide needed Principal
Investigator support for both established
and new investigators. The remainder

of the decline in our investments was
due to a decline of — 0.4% in the value
of our investment portfolio for the year.
As most investors are aware, fiscal year
2008 was difficult for equity invest-
ments, making the modestly negative
return our portfolio suffered appear
comparatively strong.

As shown in the Statements of Activities,
total unrestricted support for Boston
Biomedical approximated $10,446,000 for
the year ended June 30, 2008. Revenues
from grants and contracts approximated
$9,804,000, which is a decrease of
$1,193,000 over the prior year. In 2008,
89% of the Institute’s revenue from grants
and contracts came from federal agen-
cies. The Institute’s success in securing
federal funds in an increasingly competi-
tive environment is a testament to the
quality of scientific research being con-
ducted. During the last fiscal year the
Institute received seven new grants
from the National Institutes of Health
and three new foundation awards.

Charitable giving represents an important
revenue source for Boston Biomedical,
and the Board is committed to increasing
revenues from this source in a significant
way over the next several years. Total
contributions approximated $539,000
during fiscal year 2008. Unrestricted,
temporarily restricted and permanently

Boston Biomedical Research Institute

restricted contributions approximated
$417,000, $114,000 and $8,000, respectively.
These contributions support important
activities not covered by grants from
federal agencies and not-for-profit foun-
dations and associations, including support
for investigators starting new research
programs and purchasing scientific equip-
ment. The Board of Trustees appreciates
greatly each donor's generous support.

Total expenses of $13,582,000 increased
approximately $591,000 or 4.5% over
the prior year, due primarily to internal
funding for new faculty members’ research.
The Institute maintains a lean adminis-
trative structure, and is committed to cost
containment and purchasing efficiencies.
My thanks go to Alan Kaye, the Institute’s
Chief Financial Officer, who works tirelessly
to keep the Institute’s finances in order.

Boston Biomedical's debt service coverage
ratio (a target established in bond
agreements) was less than the required
110% for the fiscal year ended June 30,
2008, due primarily to a lower funded
grant base than in previous years, the
expense of providing new investigator
start-up packages for the newly recruited
scientists, and unrealized losses on the
equity portion of the investment portfolio.
Trustees and management are formulating
a plan to ensure the ratio stays well
above 110%.

16

The Institute’s liquidity ratio (a measure
of unrestricted cash and investments
available to satisfy outstanding bond
debt) was 102% as of June 30, 2008,
well above the level dictated in the
bond documents.

Once again, Tom DiBenedetto deserves
high praise for his continued professional
leadership of the Investment Committee
as do the other members for their expert
guidance and insight. The Investment
Committee continues to reposition and
diversify the portfolio to help reduce risk
while preserving principal, enabling the
Institute to meet its short-term needs and
maintain the desired targeted return.

Expanding our network of supporters,
friends, and advocates is essential to the
Institute’s success over the next few
years, as we continue to implement the
strategic initiatives and scientific vision
Dr. Emerson and his scientific colleagues
have established. With that in mind,

| encourage you to introduce your
friends and colleagues to the Institute.

Respectfully submitted,

Qﬁwﬁ\ﬁ’.\ \\hm 5

Geoffrey Nunes, Treasurer



Financial Report

STATEMENTS OF FINANCIAL POSITION

ASSETS

Cash

Grants receivable

Unconditional promises to give
Investments

Prepayments, deposits and other receivables
Trustee-held funds

Property and equipment
Investments in limited partnerships
Deferred compensation investments
Total assets

LIABILITIES AND NET ASSETS

Accounts payable and accrued expenses
Accrued interest expense

Deferred income

Note payable

Obligation under capital lease

Bonds payable

Deferred compensation payable

Total liabilities

NET ASSETS
Unrestricted
Temporarily restricted
Permanently restricted
Total net assets

Total liabilities and net assets

2008

$1,810,786
4,557,625
135,346
13,525,884
173,739
1,244,939
13,522,511
1,290,001
784,060
$37,044,891

$608,460
351,035
4,433,808
300,497
14,550,000
784,060
21,027,860

12,925,653
830,314
2,261,064
16,017,031

$37,044,891

2007

$1,496,890
6,924,948
55,917
18,282,534
153,295
1,245,752
13,576,129
709,014
840,524
$43,285,003

$608,294
358,535
7,104,771
1,259
108,392
14,910,000
840,524
23,931,775

16,061,719
1,038,427
2,253,082

19,353,228

$43,285,003

Copies of our complete, audited financial statements are available upon request from the

Chief Financial Officer, Boston Biomedical Research Institute.

STATEMENTS OF ACTIVITIES

CHANGES IN UNRESTRICTED NET ASSET
Revenues:

Grants and contracts

Contributions

Investment income (loss)

Other income including licensing fees, net

Total unrestricted revenues

Net assets released from restrictions

Total unrestricted support

Expenses:
Salaries and benefits
General support and services
Occupancy costs
Interest Expense
Depreciation
Total expenses
Increase (Decrease) in unrestricted net assets

CHANGES IN TEMPORARILY RESTRICTED NET ASSETS
Contributions

Investment income (loss)

Net assets released from restrictions

Increase (Decrease) in temporarily restricted net assets

CHANGES IN PERMANENTLY RESTRICTED NET ASSETS
Contributions

Increase in permanently restricted net assets
Increase (Decrease) in net assets

Net assets at beginning of year

MNET ASSETS AT END OF YEAR
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2008

$9,804,323
417,322
(99,445)
32,558
10,154,758
291,608
10,446,366

8,067,405
2,090,891
1,420,618
861,979
1,141,539
13,582,432
(3,136,066)

114,081
(30,586)
(291,608)
(208,113)

7,982

7,982
(3,336,197)
19,353,228
$16,017,031

2007

$10,997,688
338,898
1,994,042
3,168
13,333,796
462,911
13,796,707

7,968,659
1,734,457
1,384,655
865,164
1,038,928
12,991,863
804,844

372,700
325,790
(462,911)
235,579

71,683
71,683
1,112,106
18,241,122
$19,353,228




Philanthropic Highlight:
The Next Generation
of Discovery

Faculty Publications
July 2007 - June 2008

]

Adamek, N., Coluccio, L. M. & Geeves, M. A.
(2008). Calcium sensitivity of the cross-bridge
cycle of Myo1¢, the adaptation motor in the
inner ear. Proc Natl Acad Sci U S A 105, 5710-5.
(]

Ai, X., Kitazawa, T, Do, A. T., Kusche-Gullberg,
M., Labosky, P. A. & Emerson, C. P, Jr. SULF1
and SULF2 regulate heparan sulfate-mediated
GDNF signaling for esophageal innervation.
Development 134, 3327-38.

o]

Ambasta, R. K., Ai, X. & Emerson, C. P, Ir.
(2007). Quail Sulf1 function requires aparagine-
linked glycosylation. J Biol Chem 282, 34492-9.

[ ]

Chen, Y., Leask, A., Abraham, D. J., Pala, D.,
Shiwen, X., Khan, K., Liu, S., Carter, D. E.,
Wilcox-Adelman, S., Goetinck, P, Denton, C.
P, Black, C. M., Pitsillides, A. A., Sarraf, C.E. &
Eastwood, M. (2008). Heparan sulfate-depen-
dent ERK activation contributes to the over-
expression of fibrotic proteins and enhanced
contraction by scleroderma fibroblasts.
Arthritis Rheum 58, 577-85.

ol

Coluccio, L. M. (2008). Myosin I. In Myosins: A
Superfamily of Molecular Motors (Coluccio, L.
M., ed.), pp. 95-124. Springer, Dordrecht.

[

Coulton, A. T, Koka, K., Lehrer, 5. 5. & Geeves,
M. A. (2008). Role of the head-to-tail overlap
region in smooth and skeletal muscle beta-
tropomyosin. Biochemistry 47, 388-97.

Boston Biomedical Research Institute

Boston Biomedical Trustees, Corporators, and friends gathered to explore the
labs of our Postdoctoral fellows at The Next Generation of Discovery.

]

Douglas, P. M., Treusch, S., Ren, H. Y., Halfmann,
R., Duennwald, M. L., Lindquist, 5. & Cyr, D.
M. (2008). Chaperone-dependent amyloid
assembly protects cells from prion toxicity.
Proc Natl Acad Sci U S A 105(20), 7206-11.
L]

Duennwald, M. L. (2008). Chaperones and
polyglutamine expansion disorders. In Heat
Shock Proteins and the Brain: Implications for
Neurodegenerative Diseases and Neuropro-
tection (Asea, A. A. & Brown, |. R., eds.), Vol.
3, pp. 3-23. Springer Netherlands.

a

Eto, M., Kitazawa, T., Matsuzawa, F, Aikawa,
s., Kirkbride, 1. A., Isozumi, N., Nishimura, Y.,
Brautigan, D. L. & Ohki, S. Y. (2007). Phospho-
rylation-induced conformational switching of
CPI-17 produces a potent myosin phosphatase
inhibitor. Structure 15, 1591-602.
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L

Gangopadhyay, J. P. & lkemoto, N. (2008).
Interaction of the Lys(3614)-Asn(3643) calmod-
ulin-binding domain with the Cys(4114)-
Asn(4142) region of the type 1 ryanodine
receptor is involved in the mechanism of
Ca2+/agonist-induced channel activation.
Biochem J 411, 415-23.

]

Gangopadhyay, S. S., Gallant, C., Sundberg,
E.J, Lane, W. S. & Morgan, K. G. (2008).
Regulation of Ca2+/calmodulin kinase Il by a
small C-terminal domain phosphatase.
Biochem J 412, 507-16.

®

Gergely, J. (2008). Key events in the history of
calcium regulation of striated muscle. Biochem
Biophys Res Commun 369, 49-51.



"
Greenberg, M. J., Wang, C. L., Lehman,

W. & Moore, J. R. (2008). Modulation of actin
mechanics by caldesmon and tropomyosin.
Cell Motil Cytoskeleton 65, 156-64.

@

Gunther, 5., Varma, A. K., Moza, B., Kasper, K.
J., Wyatt, A. W.,, Zhu, P, Rahman, A. K., Li, Y.,
Mariuzza, R. A., McCormick, J. K. & Sundberg,
E. J. (2007). A Novel Loop Domain in Super-
antigens Extends their T Cell Receptor
Recognition Site. J Mol Biol 371, 210-21.

cl

lwasaki, M., Homma, S., Hishiya, A., Dolezal,
S.J., Reed, J. C. & Takayama, S. (2007). BAG3
regulates motility and adhesion of epithelial
cancer cells. Cancer Res 67, 10252-9.

|

Kim, C., Wilcox-Adelman, 5., Sano, Y., Tang,
W. 1., Collier, R. J. & Park, J. M. (2008).
Anti-inflammatory cAMP signaling and cell
migration genes co-opted by the anthrax
bacillus. Proc Natl Acad Sci U S A 105, 6150-5.
=

Langsdorf, A., Do, A. T., Kusche-Gullberg,

M., Emerson, C. P, Jr. & Ai, X. (2007). Sulfs
are regulators of growth factor signaling for
satellite cell differentiation and muscle
regeneration. Dev Biol 311, 464-77.

[

Laver, D. R, Hamada, T, Fessenden, J. D. &
lkemoto, N. (2007). The ryanodine receptor
pore blocker neomycin also inhibits channel
activity via a previously undescribed high-
affinity Ca(2+) binding site. J Membr Biol
220, 11-20.

=
Laver, D. R., Honen, B. N., Lamb, G. D. & lke-
moto, N. (2008). A domain peptide of the
cardiac ryanodine receptor regulates channel
sensitivity to luminal Ca(2+) via cytoplasmic
Ca (2+) sites. Eur Biophys ) 37, 455-67.

L]

Lee, E., Hayes, D. B., Langsetmo, K., Sundberg,
E. J. & Tao, T. C. (2007). Interactions between
the leucine-zipper motif of cGMP-dependent
protein kinase and the C-terminal region of
the targeting subunit of myosin light chain
phosphatase. J Mol Biol 373, 1198-212.

[

Lichterfeld, M., Kavanagh, D. G., Williams, K.
L., Moza, B., Mui, S. K., Miura, T., Sivamurthy,
R., Allgaier, R., Pereyra, F, Trocha, A., Feeney,
M., Gandhi, R. T., Rosenberg, E. S., Altfeld, M.,
Allen, T. M., Allen, R., Walker, B. D., Sundberg,
E.J. & Yu, X. G. (2007). A viral CTL escape muta-
tion leading to immunoglobulin-like tran-
script 4-mediated functional inhibition of
myelomonocytic cells. J Exp Med 204, 2813-24.
@

Mandl, A., Sarkes, D., Carricaburu, V., Jung, V.
& Rameh, L. (2007). Serum withdrawal-induced
accumulation of phosphoinositide 3-kinase
lipids in differentiating 3T3-L6 myoblasts:
distinct roles for Ship2 and PTEN. Mol Cell
Biol 27, 8098-112.

i

Moza, B., Varma, A. K., Buonpane, R. A, Zhu,
P, Herfst, C. A, Nicholson, M. J., Wilbuer, A.
K., Seth, N. P, Wucherpfennig, K. W., Mc-
Cormick, 1. K., Kranz, D. M. & Sundberg, E. J.
(2007). Structural basis of T-cell specificity and
activation by the bacterial superantigen TSST-
1. Embo J 26, 1187-97.

=

Munevar, S., Gangopadhyay, S. S., Gallant, C.,
Colombo, B., Sellke, F. W. & Morgan, K. G.
(2008). CaMKIIT287 and T305 regulate history-
dependent increases in alpha agonist-induced
vascular tone. J Cell Mol Med 12, 219-26.

]

Paulus, H. (2007). Protein splicing inhibitors as
a new class of antimycobacterial agents. Drugs
of the Future 32, 973-984.

@

Sherley, J. L. (2007). Good thinking should
not be wasted on bad ideas. Nature 450, 610.
[

Sherley, J. L. (2008). All good cells come from
cells. Nat Cell Biol 10, 248.

@

Sherley, J. L. (2008). The importance of valid
disclosures in the human embryonic stem cell
research debate. Cell Prolif 41 Suppl 1, 57-64.
[

Sumida, J. P, Wu, E. & Lehrer, S. S. (2008).
Conserved Asp-137 imparts flexibility to
tropomyosin and affects function. J Biol
Chem 283, 6728-34.

=]

Sundberg, E. J., Andersen, P. 5., Gorshkova,

I. & Schuck, P. (2007). Surface plasmon
resonance biosensing in the study of ternary
systems of interacting proteins. In Protein
Interactions: Biophysical Approaches for the
Study of Complex Reversible Systems (Schuck,
P, ed.), Vol. 5. Springer, New York.

=

Sundberg, E. J., Deng, L. & Mariuzza, R. A.
(2007). TCR recognition of peptide/MHC class
Il complexes and superantigens. Semin
Immunol 19, 262-71.

[

Taggart, M. J. & Morgan, K. G. (2007). Regula-
tion of the uterine contractile apparatus and
cytoskeleton. Semin Cell Dev Biol 18, 296-304.
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=
Taghizadeh, R. R. & Sherley, J. L. (2008). CFP
and YFP, but not GFP, provide stable fluorescent
marking of rat hepatic adult stem cells. J Bio-
med Biotechnol (453590), 1-9.

]

Toth, A., Nickson, P., Mandl, A., Bannister, M.
L., Toth, K. & Erhardt, P. (2007). Endoplasmic
reticulum stress as a novel therapeutic target
in heart diseases. Cardiovasc Hematol Disord
Drug Targets 7, 205-18.

=

Wang, H., Duennwald, M. L., Roberts, B. E.,
Rozeboom, L. M., Zhang, Y. L., Steele, A. D,
Krishnan, R., Su, L. J., Griffin, D., Mukhopad-
hyay, S., Hennessy, E. J., Weigele, P,, Blanchard,
B. J, King, J., Deniz, A. A., Buchwald, S. L.,
Ingram, V. M., Lindquist, S. & Shorter, J.
(2008). Direct and selective elimination of
specific prions and amyloids by 4,5-dian-
ilinophthalimide and analogs. Proc Nat!
Acad Sci U 5 A 105(20), 7159-64.

El

Yamamoto, T, Yano, M., Xu, X., Uchinoumi,
H., Tateishi, H., Mochizuki, M., Oda, T,
Kobayashi, S., lkemoto, N. & Matsuzaki, M.
(2008). Identification of target domains of
the cardiac ryanodine receptor to correct
channel disorder in failing hearts. Circulation
117, 762-72.
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Philanthropic Highlight:
Walk for Science Education

Members of the community joined Boston Biomedical Researchers, Board
Members and friends, raising nearly $20,000 for the Third Annual Walk for
Science Education presented by Enanta Pharmaceuticals.

Grants

National Institutes of Health
Dr. Goetnick / Wilcox-Adelman

Dr. Coluccio
Molecular Mechanism of a Mammalian Class | Myosin Motor 2/04-1/09 1,668,000 Syndecan-4 signaling in Cell-matrix Interactions 3/06-2/09 1,285,000
NCRR Shared Instrumentation Grant (SIG) Program 4/07-3/09 457,000
Role of Myosin 1c Adaptation in the Inner Ear 8/07-8/09 100,000 *  Dr. lkemoto

Regulation of Normal and Diseased Cardiac Ca2+ Channels 2/08-11/11 1,923,000 *
Dr. Dominov Structure and Function of Sarcoplasmic Reticulum 4/02-3/08 3,030,000
Apoptosis in Laminin-Alpha2 Deficiency 4/05-3/10 2,148,000

Dr. Kitazawa
Dr. Erhardt Mechanism of Ca2+ Sensitization in Smooth Muscle 6/02-5/08 2,876,000
Prevention of Myocardial Ischemic Injury by RAF/ERK 4/03-3/08 1,471,00

Dr. Leavis
Dr. Emerson Dynamics of the Vascular Smooth Muscle Cytoskeleton 7/07-6/12 1,298,000 *
Control of Muscle Protein Synthesis during Myogenesis 7/05-6/10 4,258,000
Sonic Hedgehog Target Genes in Development and Cancer 12/03-11/07 1,900,000 Dr. Lehrer

Tropomyosin and the Regulation of Muscle Contraction 7/05-6/09 1,950,000
Dr. Fessenden
Molecular Mechanisms of RyR Activation by 4-CmC 8/05-4/08 389,000 Dr. Lieto

Role of Unconventional Myosin Myolc in Cell Motility 9/04-8/07 139,000

*New grants in fiscal 2008
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Dr. Miller
Pathogenesis of Laminin-Alpha2 Deficiency
Molecular Physiology of Respiratory Muscles

Dr. Morgan
Signaling & Uterine Contractility during Pregnancy

Dr. Rameh Plant
The Role of Ptdins-5-P in Cell Function and Signaling

Dr. Sherley

Director's Pioneer Award

Kinetotoxic Mechanisms of Environmental Carcinogens
Molecular & Genomic Imaging Center

Dr. Smith
Cell Development and Function 3

Dr. Takayama
Role of Co-Chaperone, Bag 3, in Muscle
Degeneration under Physiological Stress

Dr. Tao
Mechanism of Calcium Regulation in Striated Muscle

Dr. Wang (Pro. Proj.)
Molecular Mechanism of Smooth Muscle Regulation

United States Department of Agriculture
Dr. Miller

Poultry Muscle Development: Molecular & Cellular Biology

John W. Alden Trust
Dr. Dominov

9/02-8/07
4/06-2/11

8/03-6/09

6/03-3/08

9/07-7/11
9/07-1/09
9/07-4/09

11/03-12/07

7/07-4/11

6/03-5/09

12/02-11/08

1/06-9/09

Cell Death Mechanisms in a Congenital Muscular Dystrophy Model 6/07-5/08

American Heart Association
Dr. Khalina

Evaluation of Regulatory Properties of Smooth Muscle Thin

Filaments using a Caldesmon Knockout Model

7/06-6/08

1,291,000
2,669,000

1,696,000

1,752,000

4,423,000 *
219,000 *
267,000 *

1,343,000

1,540,000 *

3,205,000

10,356,000

360,000

25,000

76,000

Cancer Research UK
Dr. Leavis
Optimization of Leptin Receptor Antagonist Peptides (LPA)

& Studies on Bioavailability and Efficacy in a Tumor Model

Concern Foundation
Dr. Ai

Inhibitor of Hedgehog Autoprocessing as Endodermal Cancer

Therapies

Ellison Medical Senior Science Award

Dr. Sherley

Identification of Chemical "Age Spots” on Immortal DNA
Strands in Adult Stem Cells

Muscular Dystrophy Association

Dr. Ai

Regulation of Satellite Cell Development and Muscle
Regeneration by Two Extracellular Herparan Sulfate
6-0 Endosulfatases

Dr. Miller
Apoptosis & Congenital Muscular Dystrophy (CDM) & LGND

Dr. Girgenrath
A Combinatorial Strategy to Treat Congenital Muscular
Dystrophy

The Potts Memorial Foundation

Dr. Paulus

Development of a Novel Class of Drugs for Combating
Drug-Resistant Tuberculosis

Sepracor

Dr. Wang

Effects of R&(S)-Albuterol on the Functional Role of Actin
Cytoskeleton

Shire Human Genetics Therapies

Dr. Emerson

Sulfs Function as Regulators of Extracellular HS-mediated
Signaling
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1/08-12/09

7/06-6/08

12/07-9/08

1/06-12/08

7/05-6/08

1/07-12/09

11/07-10/08

6/07-3/08

6/07-6/08

425,000 *

100,000

50,000 *

135,000

300,000

135,000

30,000 *

49,000

163,000




Leadership

Officers & Trustees

John B. French, Chairman

John R. Layton, President

Nathaniel S. Howe, Jr.,
Vice President

Jane H. Stephenson,
Vice President

Stuart H. Watson,
Vice President

Geoffrey Nunes, Treasurer

Jillian Hosford Darling,
Secretary-Clerk

Charles P. Emerson, Jr.,, Ph.D,,
Director

Paul M. Airasian

Allie Flather Blodgett

Gail F. Blout

Nicholas s. Brill

Leah M. Cataldo, Ph.D.

Josefina Bondoc DeBaere, Ph.D.

Janet L. Denlinger, Ph.D.

Thomas R. DiBenedetto

Douglas M. Fambrough, Ph.D.

Judah Folkman, M.D.
deceased 2008

Paula Folkman

W. Lynn Jachney

Thomas E. Leggat

Jay Luly, Ph.D.

Eli Manchester, Jr.

Deborah R. Mikels

Howard Rich

Trustees Emeriti

Donald G. Comb, Ph.D.
John Gergely, M.D., Ph.D.
Ernest Henderson 1l
John A. Shane

William B. Tyler, Esq.

Corporation Members
Richard Anders

Gregory M. Antonopoulos, Jr.
Paula 5. Apsell

Courtney Arrington, M.D.
Andre Balazs

Endre A. Balazs, M.D.
Marianne E. Balazs

Victor N. Baltera, Esq.
Carole Lund Benning
Andrew Bohm, Ph.D.
Robert P. Bondaryk, Ph.D.
David E. Brook

Penelope Stohn Brouwer
George D. Buckley
Chilton S. Cabot

Daniel V. Calano, Jr.
Gordon C. Cheng

Barb Cohen, Ph.D.

Donna E. Cohen, Esq.
Peter S. Coleman, Ph.D.
Nancy E. Concannon
Nancy Condit

Bradley Cook

S. Allen Counter, Ph.D.
Keith Crawford, M.D., Ph.D.
William E. Cress

Martha Davenport

James Deleo

Diane M. Devlin

Meg Douglas-Hamilton
Robert J. Engel

Kate Sides Flather
Albert M. Fortier, Jr.
Alden French Il

Diana O. Garmey

John Gergely, Jr.
Gregory S. Getschow
Ellen W. Griggs

Mary Louise Henderson
Winston Henderson
Jean Y. Howe

Charles C. Ives Il
Edward C. Johnson, 3d
Harry Johnson

Rachel Kaprielian

Lise D. Kaye

Nancy M. Kivel, M.D.
Sherwin S. Lehrer, Ph.D.
William A. Lowell

Ruth Mead

Victoria Bailey Miller
Amy Montalto

Justin P. Morreale
Harry Parsekian

Henry Paulus, Ph.D.
Sandy M. Penchansky
Daniel Paul Perez

Boston Biomedical Research Institute

Charles E. Procknow
Michael J. Raso
Vincent F. Raso
deceased 2008
William A, Sartorelli
Anne H. Scully
Gary C. Shaw
Peter B. Sholley
Robert Simmons
Gilbert L. Steward, Jr.
Anne B. Stone
Galen L. Stone
Edmund G. Sullivan
Paul Svetz
Henri Termeer
Harry R. Trout [l
Josef von Rickenbach
Eustis Walcott
Simon D. J. Welsby
William T. Whelan
Clyde Younger

Founders Society
Endre A. Balazs, M.D.
David C. Crockett
David A. Gibbs, Ph.D.
Ernest Henderson Il
William B. Tyler
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Faculty and Staff

Director
Charles P. Emerson, Jr., Ph.D.

Deputy Director
Henry Paulus, Ph.D.

Senior Scientists

Lynne M. Coluccio, Ph.D.

Charles P. Emerson, Jr., Ph.D.

John Gergely, M.D., Ph.D.,
D.Sc.M.(hon.)

Philip J. Graceffa, Ph.D.

Noriaki Ikemoto, Ph.D.

Toshio Kitazawa, Ph.D.

Paul C. Leavis, Ph.D.

Sherwin S. Lehrer, Ph.D.

Renne C. Lu, Ph.D.

Jeffrey Boone Miller, Ph.D.

Kathleen G. Morgan, Ph.D.

Henry Paulus, Ph.D.

Victor A. Raso, Ph.D.

Nilima Sarkar, Ph.D.

James L. Sherley, M.D., Ph.D.

Walter F. Stafford IIl, Ph.D.

Terence C. Tao, Ph.D.

Chih-Lueh Albert Wang, Ph.D.

Hartmut Wohlrab, Ph.D.

Principal Scientists
Zenon Grabarek, Ph.D.

Shinichi Takayama, M.D., Ph.D.

Scientists

Janice A. Dominoy, Ph.D.
Martin L. Duennwald, Ph.D.
Peter Erhardt, M.D., Ph.D.
Oliver King, Ph.D.

Kent Nybakken, Ph.D.

Lucia Rameh, Ph.D.

Janet L. Smith, Ph.D.
Eric J. Sundberg, Ph.D.
Moonkyoung Um, Ph.D.

Research Scientists
Xingbin Ai, Ph.D.

James Fessenden, Ph.D.
Jonathan Goldberg, Ph.D.
Sachiko Homma, Ph.D.
Knut Langsetmo, Ph.D.

Sarah Wilcox-Adelman, Ph.D.

Senior Research Associate
Katsuhide Mabuchi, Ph.D.

Research Associates

Amy Alessi, Ph.D.

Ana Maria Garcia, Ph.D.
Shu-Qin Jiang, Ph.D.
Jolanta Kordowska, Ph.D.
EunHee Lee, Ph.D.

Krisha Panchalingam, B.S.
John Sumida, Ph.D.
Paloma Valverde, Ph.D.

Fellows

Rashmi Ambasta, Ph.D.
Sidhartha Chafekar, Ph.D.
Jennifer C. J. Chen, Ph.D.
Anh-Tri Do, Ph.D.

Min Du, Ph.D.

Jaya Pal Gangopadhyay, Ph.D.
Mahasweta Girgenrath, Ph.D.

Tomoyo Hamada, Ph.D.
David Hayes, Ph.D.
Akinori Hishiya, Ph.D.
Renjian Alan Huang, Ph.D.
Yang H. Huh, Ph.D.

Yana Khalina, Ph.D.

Shigeki Kobayshi, Ph.D.
Alena Lieto, Ph.D.
Adel Mandl, M.D.

Akmeemana Mudalige, Ph.D.

Jean-Francois Pare, Ph.D.
Debaora Portilho, Ph.D.
Muriel Roulet, Ph.D.
Shingo Semba, Ph.D.
Devendra Srivastava, Ph.D.
John Sumida, Ph.D.

Rouzbeh R.Taghizadeh, Ph.D.

Ryoichi Tanaka, Ph.D.

Emeritus Scientists
Peter S. Coleman, Ph.D.
Peter F. Davison, Ph.D.
Jen-shiang Hong, Ph.D.
Saroj Joshi, Ph.D.
D. Rao Sanadi, Ph.D.
Frank Sreter, M.D.,
D.V.M., Ph.D.

Adjunct Scientists
Leonard P. Adam, Ph.D.
Andrew Bohm, Ph.D.

Michael A. Geeves, Ph.D., D.5c.

Paul Goetinck, Ph.D.
Ruben Gonzalez, Ph.D.
James S. Huston, Ph.D.
William J. Lehman, Ph.D.
Satyapriya Sarkar, Ph.D.
Michael Sherman, Ph.D.
Shiow-Lin Wu, Ph.D.

Research Assistants
Yusra Al-Najjar, M.S.
Magdalena Ardelt, B.S.
Mary Lou Beermann, B.S.

James R. Chand-Narayan, B.S.

Chan Chung, M.S.

Sheffali Dash, B.S.

Lindsey Durborow, B.S.
Cynthia Gallant, B.A., L.M.T.
Josh Garlich

Elizabeth Gowell, B.S.

Amy Hopping, B.S.

Vanessa Howarth-Napoli, B.S.

Qi-Feng Jiang, B.S.
Vanessa Jung, B.A.
Nakesha King, B.S.
Kazuyo Kitazawa, B.S.
Yeon Hee Kook, B.S.
Aliete Langsdorf, B.S.
Ke Lu, M.S.

Zhaojiang Lu, B.S.
Linda Mai, B.A.
Somaia Morsy, M.S.
Deborah Sarkes, B.A.
Catherine Wardorp, B.S.
Jun Wu, B.S.
Jinghong Zhang, B.S.
Xuehong Zhu, M.S.

Visiting Scientists

Richard Anderson
Corrado Bacchiocchi, Ph.D.
Caterina LaPorta, Ph.D.
Sang-Jin Lee, Ph.D.
Malcolm Pluskal, Ph.D.
Shai Y. Schubert, Ph.D.

Students

lan Bettencourt
Jennifer Brancato
Ben Cappiello
Nicole Chen
Edward Cook
Gaurav Giri
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Elizabeth Leary
Nikki Louis

Peng Wei

Theresa Woodworth
David Yampolsky

Administration
Alan L. Kaye
Chief Financial and
Administrative Officer
Patricia Brouillette
Human Resources Manager
Connie Wong
Senior Accountant
Virginia Cahill
Financial Assistant
Aliceann Caron
Financial Assistant
Catherine Louis
Financial Assistant

Computer Services
Walter F. Stafford I, Ph.D.
Dir. of Computer Services
Gary Henry
Assistant to Computer
Services Director
Marilyn Sullivan
Web Site Administrator

Institutional Advancement

Elizabeth M. Erickson
Director of Institutional
Advancement
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.Mary Caulfield

Alicia L. Gallo
Institutional Advancement
Associate
Kirsten Hashemi
Associate Director of
Institutional Advancement
Cassandra Kannan
Institutional Advancement
Administrative Assistant
Kerri A. Stanley
Assistant Director of Trustee
and Donor Relations
Virginia M. Sullivan
Associate Director of
Development & Public
Affairs

Facilities
Donald J. Gillis
Manager
Oscar Bianchi
Carpenter/Shipping
Esteban Cortez
Receiving/Shipping
Alan Smith
In Vivo Facility Manager |
Amber Townes
In Vivo Facility Assistant

Administrative Assistants
Angela DiPerri
Marilyn Sullivan

Dorothy Syrigos

Housekeeping
Naomi Ladino Lopez




r'l. _'_

Discovery Society

The Discovery Society is a wills and bequests program formed in 2003 that
encourages our close friends to consider including the Institute in their estate
plans. We would like to recognize and thank the following individuals who
have chosen to become members of the Discovery Society. Their generosity is
greatly appreciated, and will help ensure that the Institute will be here for many
years to come, performing innovative biomedical research for the better health

of future generations.

Anonymous Eli Manchester, Jr.
Allie Flather Blodgett John T.G. and Mary Alice Nichols*
Lillian Clancy* Geoffrey Nunes, Esq.
John B. French, Esq. Henry Paulus, Ph.D.
Philip J. Graceffa, Ph.D. Jane H. Stephenson
Ernest Henderson 1lI Albert Wang, Ph.D.
Mira Jelin* Simon D. J. Welsby
l John R. Layton
*deceased “Leaf on Stones” Photography by Walter . Stafford 11l Ph.D.

We hope that all of our supporters will consider including Boston Biomedical
Research Institute in their estate plans. For information on joining the Discovery
Society, please contact Elizabeth Erickson, Director of Institutional Advancement

at 617.658.7707.

Boston Biomedical Research Institute 24



CREDITS

Editors

Angela DiPerri
Charles P. Emerson, Jr., Ph.D.
Elizabeth M. Erickson
Alicia L. Gallo

Kirsten Hashemi
Cassandra Kannan
Alan Kaye

Henry Paulus, Ph.D.
Kerri A. Stanley
Marilyn Sullivan

Photography
John Mackintosh
Walter F. Stafford Ill, Ph.D.

Concept and Design
Sametz Blackstone Associates, Boston

Copyright © 2008

The contents of this report cannot be

reproduced without the permission of
Boston Biomedical Research Institute.




MISSION STATEMENT

Boston Biomedical Research Institute is an independent
not-for-profit institution dedicated to basic biomedical
research to promote the understanding, treatment

and prevention of specific human diseases, and to the
training of research scientists. Investigators focus on
structure and function of proteins that control cellular
communication, muscle contractility, cell movement,
growth and differentiation and on the underlying

causes of human disease from the study of disease

models and development of novel therapeutics.

In a uniquely collaborative environment that fosters
innovative multidisciplinary research, our mission is
to advance the frontiers of human knowledge in

the biomedical sciences and to develop cures for a
wide range of diseases such as cancer, cardiovascular
disease and degenerative diseases including muscular

dystrophy and Alzheimer’s disease.

S R O T R G L W

Boston Biomedical
Research Institute

64 Grove Street

Watertown, Massachusetts 02472
617.658.7700

www.bbri.org



