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Water is the basis of all human life. We evolved from water. Our cells are 70 percent water. Even the surface of our 

home, the Earth, is three-quarters water. When it is in motion and gains momentum, water is also powerful—able 

to carve canyons, create fertile fields, and power whole cities. Flowing water—major rivers like the Nile and the 

Mississippi, and even our own Charles River—also brings people together to live and work. What more fitting 

metaphor, then, for the Harvard Stem Cell Institute? 
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After all, HSCI is, first and foremost, about life—about better understanding its 
basic building blocks, our stem cells, and discovering how to harness their potential 
to improve the lives of people with many devastating, 
incurable diseases.  Now in its fourth year, HSCI is also about 
momentum—significant momentum that, as you will read 
on the following pages, is moving us forward and bringing 
us closer to achieving our mission. 

HSCI is also about bringing people together—from both sides of the Charles River, 
across the Atlantic, and far beyond—to accomplish together what could never be 
achieved individually.

In this 2007 annual report, we are proud to tell you about our momentum in the 
diverse areas that comprise HSCI—from scientific collaborations that have led to both 

incremental steps and major advances alike, to educational 
programs that are helping shape the public discourse about 
stem cell research. 

We are also pleased to publicly acknowledge all the many 
donors who have supported us through generous gifts to HSCI 

since its inception. Because we depend to a large extent on private philanthropy to 
fund our work, such support is vital to sustaining our momentum and turning the 
tide on diseases for which stem cell research holds such enormous promise.

“I am so happy that Harvard Stem Cell 

Institute is doing research to find a cure.”

           —Hannah Thatcher, 12, of Minnesota, 
               diagnosed with type 1 diabetes at age 3
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Message from the C o - D i r e C t o r s

The theme of this year’s annual report—
momentum—could hardly be more 
appropriate. The past year has been one 
of significant momentum in virtually all 
areas of the Harvard Stem Cell Institute, 
from notable scientific advances to new 
initiatives and program enhancements. 

One was the formation of our Scientific 
Advisory Board (SAB), a group of six 
prominent scientists from the United 
States and abroad who provide a valuable, 

external perspective on HSCI’s strategies and priorities. Last spring, the SAB met 
for the first time, spending an entire day with members of the HSCI leadership and 
Harvard University Provost Dr. Steven E. Hyman. We are, indeed, fortunate to have 
access to the expertise of these illustrious board members and look forward to their 
continued involvement.

Harvard University’s commitment to attracting the world’s leading scientists was 
strengthened by the recent creation of the new Department of Stem Cell and 
Regenerative Biology, which will be aggressively recruiting new faculty. As a joint 
Harvard Medical School and Faculty of Arts and Sciences department, this will 
reinforce HSCI’s emphasis on cross-institutional collaboration.

In early summer, through HSCI’s Seed Grant Program, we awarded $1.8 million to 
support HSCI investigators conducting early-stage research. In fact, some of these 
seeds are already bearing fruit. We are pleased to report, for example, that a Seed 
Grant awarded in 2005 to one of our principal faculty members has already led to an 
important scientific advance, which is described in this report.
 
Another significant achievement in the past year was the opening of two new, large-
scale core facilities—the Therapeutic Screening Center and the Genome Modification 
Facility, which are now fully operational. 

Representing a major investment by HSCI, these state-of-the-art facilities provide 
our entire research community with prompt access to a range of highly specialized 
services and expertise that enable them to keep their research moving along quickly. 
Even in the short time since its doors opened, the Therapeutic Screening Center has 
made progress toward identifying compounds that could potentially be used to treat, 
and perhaps even cure, a particularly devastating childhood motor neuron disease. 

We have achieved momentum in many other areas, as well, often as a result of our 
collaborations, both new and existing. For instance, several of our disease-focused 
programs held daylong think tanks in which the leading minds in their respective 
disciplines came together to share knowledge and ideas, and define future priorities. 
These think tanks have been so productive that several others are being planned for 
the coming year. 

Another measure of our momentum is the number of scientific papers published 
in leading peer-reviewed scientific journals. During the previous fiscal year, HSCI 
principal faculty members had more than 280 papers published across a broad range 
of disciplines.

The progress mentioned above and throughout this annual report would not have been 
imaginable, let alone possible, without the philanthropic support of so many generous 
individuals and organizations across the nation who believe in and are committed to 
helping us achieve our mission. To all of our supporters, we give our heartfelt thanks 
and our promise to keep this momentum going in the coming year.

David T. Scadden, MD, and Douglas A. Melton, PhD
Co-Directors, Harvard Stem Cell Institute

Justin Ide/Harvard News Office
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Message from the e x e C u t i v e  D i r e C t o r

Since its creation in early 2004, Harvard Stem Cell 
Institute has rapidly evolved from an innovative 
concept into a major, international force in the rapidly 
expanding field of stem cell science. I had the privilege 
of joining HSCI as Executive Director about a year 
and a-half ago, and even in this relatively short period 
I have been astonished by the momentum this young, 
dynamic organization has achieved. 

In this, our second, annual report, we are proud to 
showcase the momentum underway in all areas of 
HSCI—from our disease-focused research programs 

to activities that, while perhaps less well-known, are also a key part of our mission, 
such as our educational initiatives.

You will read about our new, quarterly Public Forums, through which we inform 
the public about the many dimensions of stem cell research, and our pilot teacher-
education program, which gives educators the tools to teach their students about 
stem cell science. You will also learn about our ongoing participation in many local 
community-based educational events, like this summer’s Cambridge Science Festival, 
and our efforts to inform the national community about stem cell research through 
the mass media. 

Perhaps the most tangible sign of HSCI’s momentum will be the groundbreaking this 
fall of Harvard’s 550,000-square-foot science complex in Allston, about half of which 
will become HSCI’s new home. When this stunning new complex is completed in 
2011, HSCI will be transformed from what is now a virtual community into a physical 
community, where many of our faculty members will work side-by-side, collaborating 
in a way that only physical proximity allows.

The new science complex will also house the Department of Stem Cell and Regenerative 
Biology, the recently established, University-wide department that brings together 
scientists with shared research interests from Harvard’s Faculty of Arts and Sciences 
and Harvard Medical School under one academic “umbrella.”  This new department—
the University’s first cross-school department—will work synergistically with HSCI, 
and be chaired by HSCI’s Co-Directors.

The momentum you will read about in this annual report is due not only to the vision 
and dedication of HSCI’s world-class faculty members, but also to the commitment 
and passion of our many supporters. Many individuals and organizations have stepped 
up to the plate to ensure that we have the financial resources we need to keep moving 
forward with our important work. 

Occasionally, I’m asked whether private funding will be as important to HSCI under 
a new administration in Washington. The answer is, unequivocally, yes. Even if the 
restrictions on federal funding for embryonic stem cell research are lifted during the 
next administration—as we, Congress, and, indeed, most of the American people 
desire—we will still rely heavily on private philanthropy because of the de facto decline 
in federal research dollars and the intense competition for limited state funds. 

As we enter our fourth year, we have achieved and are sustaining a level of 
momentum that, even in the high-energy environment of Harvard University, is 
truly phenomenal—momentum that will undoubtedly transform the understanding 
and treatment of many terrible diseases. On behalf of the entire HSCI community, 
thank you for helping make it happen.

Brock C. Reeve, MPhil, MBA
Executive Director, Harvard Stem Cell Institute
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D I S C O V E R I N G  the potential of stem cells

One of Harvard Stem Cell Institute’s major strengths is its ability 
to convene leading biomedical researchers and physician-scientists 
from multiple disciplines and institutions to focus collectively on 
a specific clinical challenge. 

Through a number of disease-specific programs, HSCI channels 
its world-class resources—both intellectual and technological—
toward some of the most prevalent, devastating diseases for  
which stem cell research hold promise: cancer, diabetes, 
cardiovascular disease, nervous system diseases, blood diseases, 
and kidney disease. 

The following section provides an overview of seven of our 
major disease programs, as well as our recently established 
Cell Development Program, which has relevance to all of these  
diseases. As you will learn, these programs are making progress 
toward their goal of discovering the potential of both embryonic 
and adult stem cells as powerful new tools with which to understand 
and, ultimately, treat many prevalent diseases. 

“It is fair to say that embryonic stem cells have already saved lives—not directly 
through cell replacement therapies—but indirectly through key insights into 
human disease and the development of new drugs.”

                                   —George Q. Daley, MD, PhD, 
                          HSCI Executive Committee member
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Because stem cell research is in its infancy, much more work remains to be done. 
Achieving our mission—“to fulfill the promise of stem cell biology as the basis for 
cure and treatments for a wide range of chronic medical conditions”—will take years. 
But as we embark on our fourth year we can state, unequivocally, that we are well 
on our way.

What is described in the following section is, by necessity, incomplete. It would 
require many more pages to describe all of the innovative research taking place by 
the hundreds of scientists within the 120 HSCI-affiliated laboratories. 

Therefore, we encourage you to refer to the list of selected scientific publications 
beginning on page 30 and to visit our website (www.hsci.harvard.edu) on a regular 
basis, where you can read about scientific advances, events, and news regarding stem 
cell research. From our website, you can also read or sign up to receive our free 
newsletter, Stem Cell Lines, which will keep you abreast of our research and activities 
throughout the year. 

Through a number of disease-specific programs, HSCI 
channels its world-class resources—both intellectual and 
technological—toward some of the most prevalent, devastating 
diseases for which stem cell research hold promise: cancer, 
diabetes, cardiovascular disease, nervous system diseases, 
blood diseases, and kidney disease.
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deciphering self-renewal  
                        The  B lo od  P rog ra m

Despite vast differences in appearance and function, every tissue and organ in the 
human body—from doughnut-shaped red blood cells that shuttle oxygen throughout 
the body to star-shaped astrocytes in the brain that provide structural support—share 
a common ancestry: an embryonic stem cell. 

A signature characteristic of embryonic stem cells and their more specialized 
descendants—adult stem cells—is their ability to renew themselves. Donate blood, 
for example, and your hematopoietic (blood-forming) stem cells rapidly replenish 
your supply. In a perversion of this tissue-regenerating function, cancer stem cells 
also renew themselves.

Currently, the molecular regulators of stem cell self-renewal in embryonic, adult, and 
cancer stem cells are not well understood. What are they, and how do they interact 
to coordinate this complex process? 

If the molecular regulators of stem cell self-renewal can be identified, researchers 
might eventually be able to turn on these molecules (or, alternatively, release the 
molecular “brakes” that keep them turned off) to create abundant supplies of stem 
cells with which to replace diseased or damaged tissues. And in the case of cancer, 
they might be able to switch them off. 

This is the goal of HSCI’s Blood Program—to use the blood system to unravel 
the mysteries of stem cell self-renewal. Led by Daniel G. Tenen, MD, of Beth  
Israel Deaconess Medical Center, this program includes four other principal 
investigators whose labs are located at Massachusetts General Hospital and Children’s 
Hospital Boston. 

Using different, but complementary, research tools—from zebrafish and mouse 
models to powerful new genomic and proteomic approaches—this collaborative 
group is sharing data, information, computational tools, and the resources of 
HSCI’s Therapeutic Screening Center to understand the mechanisms of stem cell  
self-renewal.

These scientists are using hematopoietic stem cells, the adult stem cells from which 
all the cell types of blood arise (red blood cells, platelets, and white blood cells) for 
several reasons. These are the optimal cells for this work because they are the best 
characterized of adult stem cells, are easily accessible in organisms from zebrafish 
to humans, and provide models for studying both normal and malignant stem cell 
self-renewal.

From Tank to Trial: Common Drug Boosts Blood Stem Cells

The creature may be tiny but the news is potentially big. Using the diminutive, transparent zebrafish embryo to screen for 
compounds that affect blood stem cell production, Blood Program investigators at Children’s Hospital Boston recently 
discovered that a derivative of the drug prostaglandin increases the production of blood stem cells. 

This discovery, made by HSCI Blood Program principal investigator Leonard I. Zon, MD, and his team and later validated in 
mouse models by other HSCI investigators, will soon be evaluated in a clinical trial. If results from fish and mice translate to 
humans, this finding may be good news, indeed, for many cancer patients undergoing stem cell transplantation. 
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Not surprisingly, discoveries arising from this research have the potential to benefit 
patients with many forms of blood diseases, such as leukemia and aplastic anemia, 
as well as cancer patients whose blood system must be replenished following high-
dose chemotherapy. In fact, collaborations within the Blood Program have already 
led to the identification of a compound that may help boost the numbers of blood 
cells in patients undergoing treatment for cancer (see sidebar, page 6). Blood Program 
investigators have also found that a drug used to treat osteoporosis increases stem cell 
numbers and survival following transplantation; this drug is now being evaluated in 
a clinical trial involving stem cell transplantation for cancer patients.

Lessons learned from work underway in the Blood Program will not be limited to 
the blood system. Indeed, work completed this year indicated that a gene responsible 
for aging of blood stem cells was also important for age-related changes in the brain 
and pancreas (see sidebar, right). Investigators plan to determine whether the principles 
governing blood stem cell self-renewal are shared and, if so, whether some of the same 
strategies can be used to induce or interrupt stem cell self-renewal in other tissues. 
Through the interdisciplinary, inter-institutional collaboration that is a hallmark of 
HSCI, knowledge gleaned in one area of stem cell research will inform the work of 
many others.

TargeTing cancer’s achilles heel
           The  Ca nc e r  P rog ra m 

Despite significant advances in the diagnosis and treatment of cancer, this disease—
which actually is more than 100 different diseases that share in common the 
uncontrolled proliferation and spread of malignant cells—still claims the lives of 
more than half a million Americans each year.

Headed by D. Gary Gilliland, MD, PhD, Harvard Stem Cell Institute’s Cancer 
Program marshals the broad expertise and vast technological resources of HSCI’s 
world-class hospitals and biomedical research institutions to develop more effective, 
and less toxic, therapies for cancer. More than 40 Harvard faculty across HSCI are 
involved in this important effort.

Stem Cells and Aging

It is well known that older people do not heal as well 

as younger people following injury. HSCI investigators 

discovered that stem cells are largely responsible. 

The laboratory of HSCI Co-Director and Blood 

Program principal investigator David T. Scadden, MD, 

demonstrated in mice that expression of the gene 

p16INK4a increases in blood stem cells as they age. 

When that gene was made deficient, stem cells from 

old animals functioned like stem cells from young 

animals, and were capable of regenerating injured 

bone marrow. In collaboration with laboratories at 

other universities, researchers also found that older 

animals deficient in p16INK4a had improved repair of 

brain injury and insulin-producing cell injury. These 

studies are important for understanding the aging 

process and how stem cells participate in it; they also 

point to possible interventions.  

7



regeneraTing Broken hearTs
     The  Ca rd iova sc u la r  D i se a se  P rog ra m

The numbers are simply staggering: one in every three Americans has some form of 
cardiovascular disease, the leading cause of death in the United States. 

Five million Americans suffer from heart failure, and this year alone, a half million 
more will be diagnosed with this chronic degenerative disease. Coronary heart disease, 
the single largest killer of both women and men in this country, is an even greater 
scourge. In fact, each and every minute a coronary event claims the life of yet one 
more American, many of whom are in the prime of their lives. 

These unacceptable numbers are what is driving a multidisciplinary team of more than 
100 investigators in HSCI’s Cardiovascular Disease Program. Their goals? To search 
for ways to harness the potential of stem cells to better understand the molecular 
causes of cardiovascular disease, and to find novel treatments, including regenerating 
blood vessels and heart muscle that have been irreversibly damaged by many forms of 
the disease. Led by Kenneth R. Chien, MD, PhD, director of Massachusetts General 
Hospital’s Cardiovascular Research Center, over the last year HSCI’s Cardiovascular 
Disease Program has achieved significant momentum toward this long-term goal. 

Conventional cancer therapies, such as surgery, chemotherapy, and radiation therapy, 
focus on eradicating as many malignant cells as possible. Many of these treatments are 
effective in reducing tumor size, but in most cases some cancer cells elude destruction, 
resulting in a relapse and, often, the patient’s death. 

There is now a growing recognition among scientists that not all cancer cells are 
alike—that lurking within many tumors are cells with stem-cell like properties. 
Though relatively small in number, these self-renewing, so-called “cancer stem cells” 
are resistant to conventional therapies, and may be responsible for the majority of 
cancer recurrences.

Believing that cancer stem cells are likely the true enemy, 
investigators within HSCI’s Cancer Program have set their 
sights on developing novel, targeted therapeutics aimed 
specifically at these aberrant cells. Essential to achieving 
this goal is being able to identify these cancer stem cells 
in all tumor types, and to understand how they function. 
This work, which is well underway, will take time, but it 
has enormous potential for saving patients’ lives.

With this goal front and center, HSCI’s Cancer Program recently launched its Cancer 
Stem Cell Discovery Project. This multi-faceted initiative is focusing on several key 
areas: identifying cancer stem cells from a broad range of tumors and learning more 
about their unique biology; discovering what role the local cellular “neighborhood,” or 
microenvironment, plays in maintaining malignant cells; and searching for chemicals 
that will specifically target cancer stem cells. The program also recently established 
a core facility that is available to the entire HSCI research community. Among other 
services, this facility procures patient tissue samples from HSCI’s broad network of 
hospitals, and identifies cancer stem cells. 

Because of the collaboration among scientists, the availability of the latest technologies, 
and access to a broad range of tumor tissue samples, HSCI is uniquely positioned to 
carry out research that may, finally, home in on cancer’s Achilles heel. 8



Last fall, for example, Chien and his team reported that they had discovered in mouse 
studies that a single cardiac progenitor cell—an early descendant of a stem cell with 
the ability to differentiate—gives rise to all three major types of cells that make up 
a mammalian heart. Prior to this discovery, which was also made independently by 
HSCI scientists Stuart H. Orkin, MD, and Sean M. Wu, MD, PhD, it was assumed 
that these cells had distinct origins. Both teams had coaxed these cardiac progenitor 
cells from embryonic stem cells. 

This finding is significant on several fronts. Cardiac progenitor cells make it possible 
to create in vitro models with which to better understand the molecular pathways that 
drive cardiovascular disease. This, in turn, will allow researchers to identify novel 
targets for therapies, including potential patient-specific therapies through somatic 
cell nuclear transfer. 

It is also expected that these in vitro models could provide a better way to study the 
potentially toxic effects of drugs on the heart. And—although this application may 
not be realized for many years—this discovery brings scientists one step closer to the 
ambitious, but worthy, goal of being able to regenerate cardiovascular tissue such as 
heart muscle or coronary arteries. 

Since this announcement, scientists in the Cardiovascular Program are already moving 
from mouse to man—beginning to isolate, from human embryonic stem cells, cardiac 

progenitor cells that maintain their ability to become the 
different cardiac cell types. They have also identified the 
optimal cell line for cardiogenesis, and reported ways to 
expand these master cardiac progenitor cells from human 
heart tissue. 

Still, much work remains to be done. This includes figuring 
out how to stimulate the body’s cardiac progenitor cells 
to replicate. And devising the most effective method 
for delivering cardiac progenitor cells to their intended 
destination and, once they are there, ensuring that they engraft and become fully 
functional. Other work is focused on engineering specific components of the heart, 
such as blood vessels and muscle strips, for transplantation. But in as little as one year, 
HSCI’s Cardiovascular Program has made significant strides toward the ultimate goal 
of regenerating cardiovascular tissue.

To keep this momentum going, last spring the Cardiovascular Program sponsored 
its first think tank. Through a variety of scientific sessions, think tank participants 
identified critical knowledge gaps, fostered new collaborations, and established 
priorities for the future. The event was so fruitful that a second think tank is planned 
for the coming year.

International Stem Cell Expert Joins HSCI as Fellow 

In June, Christine L. Mummery, PhD, a professor of developmental biology at the Hubrecht Institute at the University of Utrecht in the Netherlands, 

was named the first HSCI Radcliffe Fellow. Through a new collaboration, HSCI and the Radcliffe Institute for Advanced Study are offering sponsorship 

for one HSCI Radcliffe Fellow a year through Radcliffe Institute’s world-renowned fellowship program. Working with investigators within HSCI’s 

Cardiovascular Disease Program and other Harvard colleagues in the School of Engineering and Applied Sciences, Mummery is examining the role 

that the physical environment plays in regulating the differentiation of stem cells into the various cardiac cell types of the heart. 
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reprogramming cells 
            The  C e l l  D e ve lopment  P rog ra m

It’s considered a given that you can’t turn back time. While this is undeniably true 
of human events, when it comes to our cells, it now appears that this maxim does 
not apply. 

Switch on just four genes in an adult mouse cell, for instance, and it takes on all the 
properties of an earlier, far more potent, embryonic stem cell. Chemically fuse a human 
adult skin cell with a human embryonic stem cell and the resulting cell is converted 
into an embryonic state. In these examples, both of which are notable achievements 
of HSCI investigators, the developmental clock has, in essence, been turned back.

These and other innovative approaches, including somatic cell nuclear transfer 
(SCNT, or therapeutic cloning), are among strategies being pursued by HSCI 
investigators in the rapidly advancing, promising area of stem cell research known 
as cell reprogramming. A key goal of regenerative medicine, cell reprogramming is 
the process of directing a somatic (body) cell to a different fate—either to an earlier, 
embryonic or pluripotent state as in the preceding examples, or, alternatively, to a 
different type of somatic cell. 

Cell reprogramming is the primary focus of HSCI’s recently established Cell 
Development Program. Led by HSCI Faculty Executive Committee member  
Amy Wagers, PhD, of Joslin Diabetes Center, this dynamic program consists of 
seven up-and-coming, newly recruited faculty members across five HSCI-affiliated 
research institutions. 

While these principal investigators are taking a different approach to the reprogramming 
question, their work is highly collaborative and is integrated into the overall program. 
Additionally, these investigators work with other scientists within HSCI and beyond to 
move their work forward quickly. Indeed, the Cell Development Program was recently 
cited by HSCI’s Scientific Advisory Board as a model of scientific collaboration. 

The enormous potential of cell reprogramming has made it an especially hot area of 
stem cell research. Work done by HSCI investigators in this field has already given 
scientists the means to create limitless quantities of disease-specific cells. These are 
valuable tools with which to study what goes awry in many degenerative diseases from 
an early stage, and to screen for new drug treatments. 

In addition, if results in animal models translate to humans, HSCI scientists hope 
to ultimately be able to use cell reprogramming to generate patient-specific cells 
with which to regenerate tissue lost because of disease or injury. This would make it 
possible to replace insulin-producing beta cells in diabetics, for example, or muscle 
cells in patients weakened by muscular dystrophy. And because reprogramming 
could create replacement cells genetically matched to the recipient, immune-system 
rejection would be a non-issue.

Finally, this research will give scientists tools with which to identify the mechanisms 
that direct normal cell differentiation and repair—mechanisms that could be 
manipulated to steer cells toward a different, desired fate or to stimulate or replace 
the body’s natural repair processes. 

In addition to conducting pioneering research, some of which made international 
headlines this year, faculty of the Cell Development Program are also very involved 
in many initiatives aimed at sharing and disseminating knowledge and spurring 
productive collaborations. 

Specifically, all seven faculty actively participate in a scientific exchange program that 
fosters ongoing collaborations among stem cell scientists at HSCI and the United 
Kingdom. This coming year, they will initiate a similar program with colleagues from 
California. In addition, faculty members briefed members of Congress last year on 
stem cell research, participated in the National Academy of Sciences (NAS) meeting 

10



HSCI Co-Director Honored in Time 100

In May, HSCI Co-Director, Douglas A. Melton, PhD, was cited by Time magazine as one of the 100 most influential people in the world in the past 

year. In his essay supporting Melton’s selection for this special honor, actor and stem cell research advocate Michael J. Fox, wrote, “[Doug] has

the vision and compassion to know that true humanity lies in relieving human suffering, not acquiescing to politics or ideology.”

to update NAS guidelines on human embryonic stem cell research, and served on 
several states’ stem cell research advisory committees.

These energetic, young scientists are equally involved at the local level—teaching 
undergraduate students, fellow HSCI investigators, and members of the public; 
participating in numerous HSCI programs and events; and serving on HSCI’s Faculty 
Executive Committee. 

generaTing BeTa cells 
                        The  D iabe t e s  P rog ra m 

The discovery of insulin in the early 1920s transformed diabetes from a certain 
death sentence to a chronic condition that, with constant vigilance and care, can 
usually be managed, albeit with the ever-present risk of serious complications. Still, 
nearly a century later, this disease—which affects nearly 21 million Americans, or an 
astonishing seven percent of the nation’s population—still eludes a cure. 

Through HSCI’s Diabetes Program, an interdisciplinary group of scientists from 
throughout Harvard’s research hospitals and institutions have joined forces to achieve 
what many in the scientific community believe is possible—to find a cell-based cure 
for diabetes, particularly type 1 (formerly called insulin-dependent) diabetes.

A cell-based cure for type 1 diabetes appears tantalizingly within reach because this 
disease is caused by the absence of a single type of cell—insulin-producing pancreatic 
beta cells—that the body’s immune system, in a case of friendly fire, mistakes for a 
foreign invader and destroys. 

In simple terms, the focus of HSCI’s Diabetes Program is to generate sufficient 
numbers of beta cells for transplantation into patients who need them. This is not 
to suggest that this endeavor is simple. Indeed, scientists must first understand the 
interaction between beta cells and the immune system, why the immune system 
attacks, and why the beta cells respond as they do, among other questions. Despite 
these challenges, HSCI scientists are achieving significant momentum in this rapidly 
evolving field of research.
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Led by Gordon C. Weir, MD, of Joslin Diabetes Center, HSCI’s Diabetes Program 
draws on the expertise of more than 60 investigators working in laboratories throughout 
HSCI’s affiliated research institutions. The program is divided into two sub-groups—
one headed by HSCI Co-Director Douglas A. Melton, PhD (see sidebar, page 11), of 
Harvard’s Faculty of Arts and Sciences, and the other by Richard Maas, MD, PhD, of 
Brigham and Women’s Hospital. Although each group is taking a different tack, both 
are focused on pursuing promising strategies to generate large quantities of pancreatic 
beta cells to replace those that are missing in patients with diabetes.

Melton’s group is looking at ways to convert human embryonic stem cells—the 
undifferentiated cells from which all tissues develop—into pancreatic beta cells 
in vitro. Currently, this research is focused on directing both human and mouse 
embryonic stem cells to become beta cells through a series of differentiation steps 
that recapitulate those that occur during normal development. Melton and his team 
are working in close collaboration with HSCI’s new Therapeutic Screening Center to 
identify the factors that promote each step along the pathway from an undifferentiated 
embryonic stem cell to a fully functioning beta cell. 

The Diabetes Program sub-group, led by Maas, is pursuing another potentially 
rich source of replacement beta cells—pre-existing beta cells. In a typical HSCI 
collaboration, Maas and fellow scientists at several HSCI-affiliated institutions are 
using advanced technologies, such as high-throughout screening and the specialized 
expertise available at HSCI’s Therapeutic Screening Center, to identify—and 
ultimately use to their advantage—the intrinsic factors that control the proliferation 
and survival of beta cells. 

searching for kidney sTem cells 
                          The  K id ne y  P rog ra m 

The kidneys are marvels of engineering, a vast network of one million filtering units, 
called nephrons, that remove waste products and excess water from the blood while 
simultaneously maintaining a delicate balance of the proper levels of vital chemicals 
in the bloodstream. 

Alarmingly, an estimated eight million Americans have less than half the kidney 
function of a healthy young adult, and another 12 million have earlier stages of kidney 
disease. By all measures, including a steadily growing number of patients requiring 
kidney dialysis (now more than 400,000 in the United States), kidney disease is a 
growing public health problem. Because there is no cure and replacement organs are 
in very short supply, this problem is only expected to get worse.

Most kidney disease develops slowly, often as a consequence of diabetes or high 
blood pressure. An insidious condition, chronic kidney disease can ultimately lead 
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to kidney failure and death. A less common but often lethal form 
of kidney disease is acute kidney failure, in which the kidneys 
fail suddenly due to the sudden decrease in blood flow caused 
by trauma, surgery, or heart attack, or by medications or toxins 
in the blood. 

The Harvard Stem Cell Institute Kidney Program, led by Joseph 
V. Bonventre, MD, PhD, of Brigham and Women’s Hospital, 
is searching for kidney stem cells or progenitor cells (early 
descendants of stem cells) that could be studied to learn how kidney disease develops 
and, in time, harnessed to improve the care and outcomes of the millions of people 
with kidney disease. 

For a number of years, members of HSCI’s Kidney Program have studied the normal 
processes of kidney development and the kidney’s rapid and robust ability to repair 
itself following injury. This remarkable capability is often not seen in many patients 
with acute injury, and is frequently subverted by maladaptive influences in those 
with chronic disease. 

Members of the HSCI Kidney Program are using the latest research tools to identify 
and characterize embryonic and adult kidney stem/progenitor cells with the goal of 
enhancing normal kidney repair, as well as understanding and, ultimately, preventing 
and treating processes resulting in abnormal repair. The pace of this work is expedited 
by the availability of novel, and critically important, mouse models developed 

in HSCI’s Genome Modification Facility, and state-of-the-art 
technologies within HSCI’s Therapeutic Screening Center.

In collaboration with HSCI investigators who are studying other 
organs, members of the Kidney Program are looking closely at 
a specific area of the kidney—the renal papilla—as a potential 
niche, or residence, of stem/progenitor cells. Other Kidney 
Program investigators are studying the factors that regulate the 
differentiation of stem/progenitor cells into kidney cells. 

If isolated, kidney stem/progenitor cells could potentially be marshaled to further 
enhance the body’s intrinsic, powerful response to kidney injury among patients with 
acute kidney failure, as well as those with chronic and congenital kidney diseases. 

In addition, kidney stem/precursor cells could be used to create disease-specific stem 
cell lines with which to better understand the early stages of kidney disease and to 
screen drugs for their therapeutic potential. 

Another exciting, potential application of kidney stem/progenitor cells on HSCI 
researchers’ radar screens is to use them in kidney dialysis devices, where it is 
anticipated they could provide a more effective replacement for failed kidney function 
than devices that are currently in use. 
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Tackling complex disorders 
T h e  N e r vo u s  S y s t e m  D i s e a s e s  P r o g ra m 

The sheer complexity of the nervous system—which by most estimates includes 
thousands of distinct sub-types of neurons (nerve cells), as well as supporting non-
neuronal glial cells—might make it seem an unlikely focus of stem cell research and 
potential cell-based therapies.

Yet diseases of the nervous system—amyotrophic lateral sclerosis (ALS), Parkinson’s 
disease, multiple sclerosis, and deafness, to list just a few—are, in many cases, terrible, 
intractable diseases. Consequently, carrying out this research, while undeniably 
challenging, is well worth the potential payoff in terms of improving and saving 
millions of lives. Indeed, that is the ultimate goal of HSCI’s Nervous System Diseases 
Program, led by Massachusetts General Hospital neuroscientist Jeffrey D. Macklis, 
MD, DHST. 

Like the nervous system itself, HSCI’s program is complex and functions with a high 
degree of connectivity. Comprising approximately 45 Harvard faculty throughout 
HSCI-affiliated institutions, the program is organized into five disease-focused working 
groups: motor systems (which includes diseases such as ALS, Huntington’s disease, and 
cerebral palsy), Parkinson’s disease, retinal disorders, hearing disorders, and glial-based 
disorders (diseases such as multiple sclerosis and some aspects of cerebral palsy). 

Through regular strategic planning sessions, monthly inter-lab meetings, symposia, 
and many other inter-institutional, interdisciplinary initiatives, investigators 
within these five groups frequently collaborate with one another and with members 

of the entire program, as well as with scientists throughout the broader HSCI 
research community and well beyond. For example, in 2006 and again in 2007, the 
Nervous System Diseases Program convened two think tanks that brought together 
international experts on Parkinson’s disease. The program is planning a third  
think tank for 2008 on diseases linked to forebrain neurons, such as ALS and 
Huntington’s disease. 

Largely as a result of these collaborations, over the past year the Nervous System 
Diseases Program has achieved significant momentum in a number of different areas. 
The major focus has been on neurodegenerative diseases in which either a single 
neuron, a dual neuron population, or glial populations, are predominantly involved. 
These types of diseases were strategically selected because they are the ones most 
likely to proceed expeditiously to novel treatments and, perhaps, even cures. That 
said, neurodegenerative diseases share much of the same biology, so a lesson learned 
about one disease is, in many cases, a lesson learned about all.

The motor systems group is making significant progress on a number of fronts. 
Through the HSCI ALS Brain Circuitry Program grant, Macklis and five other 
HSCI faculty are leading a multi-focused effort using precursor/stem cells to study the 
molecular development and survival of corticospinal motor neurons, the neurons of 
the brain that degenerate in ALS. Already, Macklis and his colleagues have identified 
the first molecular-genetic control programs yet discovered for any type of brain 
neuron. The knowledge arising from this research—which will apply to many other 14



complex neuronal sub-types, as well—is expected to reveal targets for the prevention, 
treatment, or perhaps even the eventual cure of ALS and other motor neuron diseases. 
This work is enhanced by the recent development of an ALS mouse stem cell line by 
faculty of HSCI’s Cell Development Program (see sidebar, right). 

Another major, ongoing focus on the Nervous System Diseases program is studying 
the molecular development of the dopaminergic (dopamine-producing) neurons that 
die or cease functioning in Parkinson’s disease. Because this is such a high priority, it 
was the topic of the Nervous System Diseases Program 2007 think tank. 

Working in close collaboration with HSCI’s Therapeutic Screening Center, 
investigators in the motor systems group are also screening for compounds in disease-
specific cells that could potentially help patients with spinal muscular atrophy (SMA), 
an incurable disease that strikes infants and young children. Parallel efforts are now 
underway toward the neuron populations in both the striatum and cerebral cortex 
that degenerate in Huntington’s disease.
 
In addition to these initiatives, the hearing group has expanded over the past year, 
with investigators throughout HSCI-affiliated institutions forming groups of shared 
interest. And in the glial-disorders group, a new, collaborative project between 
investigators at Dana-Farber Cancer Institute and HSCI’s Therapeutic Screening 
Center is taking place to screen for compounds that might be potential therapeutics 
for multiple sclerosis.

In Vitro ALS Model Provides 
Unlimited Cells for Study and Screening

With funding from a 2005 HSCI Seed Grant, HSCI Principal 

Faculty member Kevin C. Eggan, PhD, and Tom Maniatis, 

PhD, of Harvard’s Faculty of Arts and Sciences, used 

embryonic stem cells derived from mice to create an in vitro 

model—a “disease in a dish” so to speak—of a form of the 

neurodegenerative disease, amyotrophic lateral sclerosis (ALS). 

This achievement gives scientists an unlimited quantity of 

ALS-specific cells with which to study this fatal disease from its 

earliest stages and to screen for potential treatments. This in 

vitro model also revealed the effect that neighboring glial cells 

had on the neurons, raising potential implications for studying 

novel therapeutic approaches. The techniques used by this 

team could also be applied to many other diseases. 
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For stem cell research to realize its full potential as rapidly as possible, scientists 
engaged in this work must have prompt, affordable access to cutting-edge technologies 
and highly specialized expertise and services that, in some cases, are unique to this 
burgeoning field. 

One of HSCI’s key strengths is its ability to offer a wide spectrum of state-of-the-
art resources—many of which are beyond the reach of any individual institution or 
laboratory—to its entire research community both efficiently and cost-effectively. 

By funding essential “core” facilities that can be shared by all of its investigators, HSCI 
is actually achieving two important goals: accelerating the pace of stem cell research 
and, at the same time, fostering interdisciplinary, inter-institutional collaborations 
that could lead to future breakthroughs.

Since HSCI’s inception, its scientists have had prompt access to flow cytometry core 
facilities at three HSCI-affiliated medical institutions, thereby avoiding long delays 
for these essential research services. They have also taken advantage of the Human 
Embryonic Stem Cell Core Facility at Children’s Hospital Boston, a unique program 
that offers expertise, hands-on training, and seminars in the highly specialized field 
of mouse and human embryonic stem cell research. 

In addition, HSCI’s researchers have tapped the resources of the Center for Human 
Cell Therapy/HSCI Translational Research Program, which assists with the complex 
process of ushering potential cell-based therapies from the laboratory into the clinic 
(see sidebar, page 19). 

A C C E L E R A T I N G the pace of research

“HSCI is ideally situated to demonstrate both the clinical and financial value of 
stem cell-derived therapeutics.” —Lee L. Rubin, PhD, Director, Therapeutic Screening Center
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Last year, HSCI made significant investments in two new, large-scale core programs 
that are further accelerating the pace of research—the Therapeutic Screening Center 
and the Genome Modification Facility—both of which are now fully operational. 
Like the other HSCI cores, these state-of-the-art facilities are providing valuable 
services to and, just as importantly, forming productive collaborations with scientists 
throughout HSCI. 

Led by Lee L. Rubin, PhD, the Therapeutic Screening Center (TSC) is a unique 
program within a university-hospital setting, bridging the gap between basic research 
and traditional pharmaceutical approaches with the goal of rapidly moving HSCI’s 
discoveries from the laboratory into the clinic. Among the services provided by the 
TSC are sophisticated, high-throughput technologies rarely available in an academic 

“HSCI is ideally situated to demonstrate both the clinical and financial value of 
stem cell-derived therapeutics.” —Lee L. Rubin, PhD, Director, Therapeutic Screening Center
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environment, highly specialized scientific expertise from the biotech sector, and a 
diverse library of compounds with which to search for potential therapeutic agents. 

Working in close collaboration with investigators throughout HSCI’s disease-
focused programs, the TSC identifies the factors that direct adult and embryonic 
stem cells to proliferate and differentiate—information that could lead to the 
discovery and development of novel drugs for use in patients or to produce cells  
for transplantation. 

Although the TSC’s scheduled projects span multiple disease 
areas, from diabetes to lung cancer, one major focus is motor 
neuron diseases. The TSC now has the unprecedented ability to 
generate billions of motor neurons a week from embryonic stem 
cells, including disease-specific embryonic stem cells derived 
from mouse models, making it possible to screen for potential 
therapeutics in the specific neuronal cell type affected by these 
diseases.

The Genome Modification Facility (GMF), directed by Manfred 
Baetscher, PhD, and overseen by Andrew McMahon, PhD, uses 

ultra-sophisticated techniques and specialized equipment to create novel strains of 
mice (transgenic mice) and mouse models of specific diseases, which are essential 
research tools to many stem cell scientists. The often-delicate procedures used to 
create these mice require technical skills, expensive micromanipulation equipment, 
and special procedures beyond the capability of most laboratories. 

“Because stem cell research is considered too new or risky by 
many venture capital investors, HSCI’s Therapeutic Screening 
Center represents a new, but increasingly vital, step along the 
pathway from basic discoveries made in the academic-hospital 
setting to the development of new therapies for the benefit  
of patients.” 

          —Lee L. Rubin, PhD, Director, Therapeutic Screening Center
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Every year, one in every 2,500 children born in the United States has a 
condition in which the diaphragm does not close completely during fetal 
development (congenital diaphragmatic hernia), allowing some organs to 
migrate into the chest cavity. Typically, the opening is closed with a Teflon 
patch shortly after birth. 

Stem cell research may lead to a more enduring solution—a “stem cell 
patch” grown from stem cells isolated from the mother’s amniotic fluid prior 
to the child’s birth that, unlike the Teflon version, can grow with the child.
 
This novel approach, led by Children’s Hospital Boston pediatric surgeon 
Dario O. Fauza, MD, is in the process of development for clinical trials 
within the Center for Human Cell Therapy/HSCI Translational Research 
Program, headed by Leslie E. Silberstein, MD. HSCI has provided support 
for the necessary validation studies to obtain approval from the Food and 
Drug Administration for these trials. 

Stem Cell-Based Treatment Being Developed for Clinical Trials 
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including cancer, diabetes, and neurodegenerative conditions such as Parkinson’s 
disease and amyotrophic lateral sclerosis (ALS). Research supported by HSCI seed 
grants has already contributed to significant scientific advances. 

HSCI seed grant recipients are selected in a rigorous review process conducted by 
a multi-institutional panel of HSCI-affiliated experts. While the awards are based 
on scientific merit, the highest priority is given to projects that would be difficult to 
fund from other sources—either because they involve human embryonic stem cells 
or are considered too high risk by conventional funding sources. The grants are also 
intended to support junior faculty conducting collaborative research.

Each seed grant is generally awarded for a two-year period, with recipients receiving 
a total of $180,000. 

Federal limitations on human embryonic stem cell research and the de facto decline 
in federal dollars for all biomedical research—coupled with the fact that stem cell 
research is in its relative infancy and, thus, considered too high risk by some private 
investors—can make it difficult for stem cell scientists to obtain adequate funding 
for their work. 

To help address this challenge and create momentum in stem cell research, in 2005 
HSCI established its Seed Grant Program, which provides early-stage funding  
for investigations in diverse areas of stem cell research that are aligned with  
HSCI’s mission. 

In the short time since the program’s inception, HSCI has awarded 35 grants totaling 
$6.3 million to dozens of investigators throughout the HSCI research community. 
These scientists are conducting investigations spanning a broad range of areas, from 
basic stem cell biology to stem cell-based therapies for a host of prevalent diseases, 

S U P P O R T I N G  innovative investigations
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2007 HSCI seed grant recipients 

Li Chai, MD / Brigham and Women’s Hospital
Zheng-Yi Chen, PhD / Massachusetts General Hospital
Dieter Egli, PhD* / Harvard University Faculty of Arts and Sciences 
Richard Gregory, PhD* / Children’s Hospital Boston 
Benjamin Humphreys, MD, PhD / Brigham and Women’s Hospital
Carla Kim, PhD / Children’s Hospital Boston
Kameran Lashkari, MD / Schepens Eye Research Institute
Stuart Orkin, MD / Children’s Hospital Boston 
Sridhar Rao, MD, PhD / Dana-Farber Cancer Institute 
    and Ibrahim Domian, MD, PhD / Massachusetts General Hospital 
Sabina Signoretti, MD / Brigham and Women’s Hospital

2006 HSCI seed grant recipients

Raymond Anchan, MD, PhD / Brigham and Women’s Hospital
Scott Armstrong, MD, PhD / Children’s Hospital Boston
Bradley Bernstein, MD, PhD / Massachusetts General Hospital
Keith Blackwell, MD, PhD / Joslin Diabetes Center
David Breault, MD, PhD / Children’s Hospital Boston
Rona Carroll, PhD / Massachusetts General Hospital
Konrad Hochedlinger, PhD / Massachusetts General Hospital
Hanno Hock, MD, PhD / Massachusetts General Hospital
Charles Lin, PhD / Massachusetts General Hospital
Anjana Rao, PhD / Immune Disease Institute (formerly CBR Institute for Biomedical Research)
Rosalind Segal, MD, PhD / Dana-Farber Cancer Institute
Yaming Wang, MD / Brigham and Women’s Hospital
Jing-Wei Xiong, PhD / Massachusetts General Hospital

A gift from an anonymous donor supported four 2005 HSCI Seed Grants for work focused on human 
embryonic stem cells.

* The Paul Singer Family Foundation supported the work of these two investigators, who are 
conducting human embryonic stem cell research. HSCI gratefully acknowledges this generous gift.

“The research we carried out with our HSCI Seed Grant 

funding was a huge success.  We were able to show 

that embryonic stem cells can be used to create limitless 

quantities of cells for the study of ALS (amyotrophic lateral 

sclerosis). In addition to enabling a new approach for the 

study of human disease, these results have made it possible 

for us to secure subsequent funding from other sources.”  

                             — Kevin C. Eggan, PhD, 2005 Seed Grant recipient
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Few areas of science are as passionately debated, yet as frequently misunderstood, 
as stem cell research. As the leader in this emerging field, HSCI is committed to 
providing the public with an accurate, unbiased understanding of stem cell research 
and the many scientific, legal, ethical, and political issues that surround it.

During the past year, HSCI has actively sought out opportunities to inform the public 
about stem cell research at the regional and national level. For instance, the Institute 
launched the HSCI Public Forum, a series of free, quarterly educational sessions 
geared to a lay audience. Each Public Forum draws 100 or more people from all walks 
of life to listen to experts representing diverse disciplines and points of view discuss 
and debate many facets of stem cell research. 

The inaugural Public Forum featured the authors of three books on stem cell science, 
who addressed the current state of stem cell research. Representatives of the world’s 
major religions came together at Harvard Divinity School to discuss religious 

perspectives on stem cell research at the second Public Forum. The season’s final 
forum, “Stem Cell Science 101,” covered the basics of stem cell research—from the 
definition of a stem cell to the concept of reprogramming and more. This popular, 
informative series will continue on a quarterly basis throughout 2007-2008. 

HSCI scientists and research advances were also regularly and prominently featured in 
local and national media throughout the year as part of a concerted effort to educate 
the public about the many dimensions of stem cell research. 

For example, HSCI faculty appeared on National Public Radio’s “Science Friday” and 
Public Broadcasting System’s Charlie Rose Science Series. They were also interviewed 
by and profiled in influential newspapers and magazines throughout the nation, 
including the New York Times, the Washington Post, the Wall Street Journal, the Boston 
Globe, and Time magazine, among many others. 

I N F O R M I N G  the public
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In June, HSCI held a joint press conference with Massachusetts Institute of Technology 
to announce progress toward one of the major milestones of regenerative medicine—
cellular reprogramming—which was covered extensively by media around the world.

HSCI also played an active role in community events, including the first Cambridge 
Science Festival, a nine-day public event that showcased the city’s many contributions 
to science and technology. During the festival, HSCI partnered with the Radcliffe 
Institute for Advanced Study to hold a town meeting on stem cell science that focused 
on several topical issues, including the significance of stem cell science and the ethical 
and social implications of this research. 

HSCI’s newsletter, Stem Cell Lines, was launched last fall, bringing news about 
the Institute’s research, faculty, events, and programs to friends and supporters 
of HSCI three times a year. The newsletter augments several other regular HSCI 
communication vehicles, including a new weekly electronic update and a monthly 
research e-newsletter. 

Throughout the coming year, HSCI will continue to reach out to members of the 
public in myriad ways—giving them unbiased information with which to make well-
informed, thoughtful decisions about stem cell research.
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F O S T E R I N G  collaborations

For researchers to make headway against the complex, challenging diseases for which 
stem cell research holds promise, it is imperative that they collaborate frequently and 
openly—to share ideas, insights, discoveries, knowledge, successes and, as is inevitable 
in any scientific endeavor, setbacks. 

With its extensive network of faculty throughout all of Harvard University, HSCI 
is a remarkably powerful convening mechanism with the unique ability to foster 
such collaborations—not only in biomedical research, but also in all other fields 
that intersect with stem cell research, such as law, business, education, religion,  
and government.

During the past year, HSCI developed many productive collaborations through a range 
of internal and external initiatives, some of which were enhancements of previous 
efforts and several of which are new. Several collaborative projects involving HSCI 
scientists and their colleagues around the globe—in New York, the United Kingdom, 
and Sweden, to name just a few—have come out of various think tanks, colloquia, and 
mutual laboratory visits during the year. 

One high-profile new event, held last October in Cambridge, was HSCI’s first Stem 
Cell Leadership Summit. This stimulating daylong program brought together several 
hundred prominent stem cell scientists, ethicists, venture capitalists, biotech leaders, 
and supporters of stem cell research from around the nation for talks and discussions 
on how to ensure that stem cell science fulfills its promise. 

Building on the momentum from the first summit, HSCI’s second Stem Cell Summit, 
in October 2007, will be expanded to a two-day event in Boston that focuses on the 
entire breadth of stem cell research, from scientific advances and political issues to 
business opportunities. Among the highlights of this year’s Stem Cell Summit will 
be a panel discussion among a group of U.S. governors, moderated by former New 
Hampshire Governor Jeanne Shaheen, who now directs the Institute of Politics at 
Harvard’s Kennedy School of Government.

In October 2006, the Third Annual Tony & Shelly Malkin Symposium drew nearly 
500 participants, who interacted with colleagues and heard presentations about 
promising new research involving cellular reprogramming by leaders in the field. 
The Fourth Annual Malkin Symposium, which will focus on cancer stem cells, will 
take place in November 2007.

HSCI is a powerful convening mechanism with the unique ability to foster 

collaborations not only in biomedical research, but also in all other fields 

that intersect with stem cell research, such as law, business, education, 

religion, and government.
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This past year, HSCI hosted members of the parliaments of 

both Norway and Great Britain, who were eager to learn about 

and collaborate on social policy issues related to stem cell 

research. HSCI faculty also traveled extensively throughout  

the United States and abroad—from Argentina to Australia— 

to conduct classes, give lectures, and collaborate with their 

peers in the international scientific community.

W o r l d w i d e  C o l l a b o r a t i o n s

In addition to scientific interactions, this past year HSCI hosted members of the 
parliaments of both Norway and Great Britain, who were eager to learn about and 
collaborate on social policy issues related to stem cell research. HSCI faculty also 
traveled extensively throughout the United States and abroad—from Argentina to 
Australia—to conduct classes, give lectures, and collaborate with their peers in the 
international scientific community.

As in years past, HSCI’s popular inter-lab meetings, held five times a year at Harvard 
Medical School, continued to draw 200-plus attendees to share their work and 
collaborate with others within HSCI research community. HSCI also continued 
its monthly Seminar Series at the Massachusetts General Hospital Center for 
Regenerative Medicine, which features presentations on a broad range of topics by 
leading international scientists, enabling HSCI to stay engaged with the broader stem 
cell research community.

This spring, the governor of Massachusetts announced a new funding initiative for the 
life sciences. HSCI and related institutions within the state were frequently consulted 
in the development of that plan. A significant part of the announcement was the 
establishment of a stem cell bank at the University of Massachusetts, to which HSCI 
will contribute its stem cell lines—the most created within any single institution in 
the world. HSCI will also help provide training and other related services.

Collaboration within HSCI was further strengthened by HSCI’s Second Annual 
Retreat, held in June. More than 300 members of the HSCI research community 
attended the daylong event, which featured updates on HSCI’s progress and future 
plans, presentations by the leaders of HSCI disease programs and core facilities, and 
scientific poster presentations.

Because HSCI is such a large, diverse, and geographically dispersed community, 
internal communication is absolutely essential to fostering and maintaining 
ongoing collaborations. One of the most exciting internal initiatives launched 
last year was HSCI’s new intranet service, “iStem.” Although in its early stages,  
iStem gives the entire HSCI research community a versatile and powerful new tool 
for collaboration. 25



As an integral part of Harvard University, HSCI shares the university’s commitment 
to education at all levels. Because stem cell research extends well beyond the traditional 
boundaries of science, HSCI is actively involved in educating not only future 
generations of scientists, but also current and aspiring teachers, 
journalists, ethicists, business executives, and policymakers. 

Drawing on the wealth of expertise of faculty across the University’s 
many medical and research institutions and schools, last year 
HSCI continued and enhanced its existing education programs, 
while launching several exciting new initiatives. The 2006 calendar 
year ended with HSCI Co-Director Douglas A. Melton, PhD, 
giving the annual Howard Hughes Medical Institute holiday 
lecture series to a national audience of high school students on 
the topic of stem cell science.

Building on this momentum, HSCI developed a pilot course for grades 9–12 science 
teachers and curriculum-development specialists. This weeklong, credit-eligible 
course covered a broad range of topics, from the current state of stem cell research to 

the ethical and legal implications of this work, and included visits 
to HSCI laboratories and facilities. In future years, this course 
will be open to all educators interested in integrating stem cell 
science into their curriculum.

In March, HSCI faculty presented workshops at the Annual 
Symposium on Biotechnology Education at Boston’s Museum 
of Science, giving middle school, high school, and community 
college educators the information, resources, and tools they need 
to teach their students the basics of stem cell science. 

E D U C A T I N G  future generations
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Another important, ongoing initiative is the HSCI Medical Scientist Training 
Fellowship, which provides a two-year stipend to support the training of qualified 
physician-scientists (combined MD/PhD students) whose thesis project or long-term 
research goals involve stem cells. With the decrease in federal funding for physician 
training, this program helps talented, bright young men and women fulfill their 
promise as clinicians and scientists.

Now in its third year, HSCI’s Summer Undergraduate Research Internship Program 
continues to be a powerful learning experience for students who are considering a 
career in some aspect of stem cell science, whether research, science journalism, or 
a related field. 

Last year, thanks to a grant from the Howard Hughes Medical Institute, the program 
broadened its reach to include students from universities and colleges well beyond 
Harvard; this year’s group comprised students from across the United States, as well 
as the United Kingdom and Egypt. Thus far, 91 students have participated in this 
unique educational experience, during which students work in HSCI labs under the 
guidance of mentors, give talks, and write papers.

Exposing undergraduates to the possibilities and excitement of stem cell research also 
led to the creation of the Harvard College Stem Cell Society, a student-run club that 
recently launched an initiative to engage local high school students in science writing 
as a possible career opportunity.

As in previous years, HSCI faculty from many HSCI-affiliated schools and medical 
institutions continued to teach undergraduate and graduate-level courses and seminars 
on topics ranging from basic stem cell biology to the ethical and societal issues that 
are unique to stem cell research. 

Teaching is not confined to Cambridge and environs; in June, four HSCI 
faculty members traveled to Argentina to teach young Latin American graduate 
and postdoctoral students about stem cell biology through the Program for the 
Advancement of Biomedical Sciences Education (PABSELA), a Harvard Medical 
International program.

“I was very lucky to have had two months to be absorbed in stem cells—
working in the lab with them, attending seminars about them, discussing 
them with my fellow interns and HSCI faculty, and even teaching local high 
school students about them. This internship made me more certain about 
my passion to pursue a career in research.” 

                        —Ahmad Mahran, a student at Ain Shams University, Egypt, 
                                        and a 2007 HSCI summer research intern 

27



Many areas of science and medicine touch on issues of morality, from euthanasia to 
genetic engineering. But perhaps no other realm of contemporary science is viewed 
more frequently through an ethical lens than stem cell research, which focuses on 
such fundamental—and, to some, unanswerable—questions as to when life begins.

Rather than shying away from these provocative questions, since its inception HSCI 
has taken a leadership role in guiding the ethical debate about stem cell research as 
well as shaping public policy through its Program in Ethics and Public Policy. It has 
done so not to espouse a particular agenda. Rather, the goal is to stimulate thought 
and discussion, and to educate the Harvard biomedical research community, local 
and national policymakers and opinion leaders, and the public alike about the ethical 
and public policy implications of this research. 

As an integral part of HSCI, this program is actively involved in teaching, domestic and 
foreign policy discussions, educational conferences and symposia, public-education 
programs, media events, and many other activities. A number of these are conducted 
in collaboration with existing programs in ethics and health care policy at schools 
throughout Harvard, including its schools of law, medicine, and government. 

Last spring, for example, HSCI’s Program in Ethics and Public Policy teamed with 
Harvard Law School’s Petrie-Flom Center for Health Law Policy, Biotechnology, 
and Bioethics and Harvard University’s Program in Ethics and Health to sponsor 
“Re-engineering Human Biology,” an interdisciplinary conference that explored 
many of the legal and ethical implications of today’s biotechnology, including stem 
cell research. 

S H A P I N G  the ethical debate and public policy
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For the second consecutive year, HSCI also 
continued to generate plenty of lively debate 
among Harvard undergraduates enrolled in 
“Ethics, Biotechnology, and the Future of Human 
Nature.” This enormously popular course is 
taught by Michael J. Sandel, DPhil, director of 
the Program in Ethics and Public Policy, and 
HSCI Co-Director Douglas A. Melton, PhD. 
Sandel, a Professor of Government at Harvard, 
also teaches a Harvard graduate-level seminar, 
“Ethics and Biotechnology,” that explores the 

moral and political implications of recent advances in biotechnology, and speaks and 
writes frequently about these topics. 

HSCI also encourages regular discussions and debate about ethical issues related 
to stem cell research among its research community by supporting the popular 
Bioethics Brown Bag Discussions—a bi-monthly series of informal lunchtime forums 
at Children’s Hospital Boston. These get-togethers have been so well-received that 
in the coming months HSCI will support similar groups at Massachusetts General 
Hospital and Brigham and Women’s Hospital.

HSCI faculty also play an active role in shaping state and national public policy on stem 
cell research. Last year, for instance, HSCI faculty briefed members of Congress on 
embryonic stem cell research, as well as legislators and policymakers in the states of 
Connecticut, Maryland, and California. HSCI faculty also spoke at a National Academy 
of Sciences (NAS) public symposium in Washington, D.C. on national guidelines 
for human embryonic stem cell research. Other HSCI faculty serve on an advisory 
committee for the NAS guidelines, which were established in 2005 to encourage 
responsible practices for privately funded human embryonic stem cell research.   

“The distinction between a potential person and an actual one makes a moral difference. Sentient creatures make claims on us 
that nonsentient ones do not; beings capable of experience and consciousness make higher claims still. Human life develops by 
degrees.” —Michael J. Sandel, DPhil, Director, Program in Ethics and Public Policy
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In biomedical research, the “coin of the realm” is publication in leading peer-reviewed 
scientific publications, which disseminate information to scientists throughout  
the world. 

By this measure, HSCI is wealthy indeed. From June of 2006 through June of 2007, 
more than 280 papers—an average of more than 20 a month—by HSCI faculty were 
published in influential journals like Nature, Nature Neuroscience, Cell, Science, Cell 
Stem Cell, and many, many others.

What makes HSCI’s list of recent scientific papers noteworthy is not just the high 
number, although that is certainly impressive. What distinguishes this list is the 
breadth of disciplines it represents: blood (62 papers), cancer (30), cardiovascular 
disease (34), diabetes (14), development (46), nervous system diseases (22), technology 
(13), imaging (18), and so on. Indicative of the highly interdisciplinary nature of HSCI’s 
research, HSCI’s 2006–2007 papers span 14 different areas of investigation. 
 
Following is a partial list of scientific papers by HSCI principal faculty members 
published in the previous year. For the complete list, please visit our website at  
www.hsci.harvard.edu. 

blood
Mullally A, Ritz J. Beyond HLA: the significance of genomic variation for allogeneic 
hematopoietic stem cell transplantation. Blood 2007 (Feb 15); 109(4):1355–62.

Tothova Z, Kollipara R, Huntly BJ, Lee BH, Castrillon DH, Cullen DE, McDowell EP, Lazo-
Kallanian S, Williams IR, Sears C, Armstrong SA, Passegué E, DePinho RA, Gilliland DG. 
FoxOs are critical mediators of hematopoietic stem cell resistance to physiologic oxidative 
stress. Cell 2007 (Jan 26); 128(2):325–39.

Steidl U, Rosenbauer F, Verhaak RG, Gu X, Ebralidze A, Otu HH, Klippel S, Steidl C, Bruns 
I, Costa DB, Wagner K, Aivado M, Kobbe G, Valk PJ, Passegué E, Libermann TA, Delwel 
R, Tenen DG. Essential role of Jun family transcription factors in PU.1 knockdown-induced 
leukemic stem cells. Nat Genet 2006 Nov; 38(11):1269–77.

Walkley CR, Shea JM, Sims NA, Purton LE, Orkin SH. Rb regulates interactions between 
hematopoietic stem cells and their bone marrow microenvironment. Cell 2007 ( Jun 15); 
129(6):1081–95.

North TE, Goessling W, Walkley CR, Lengerke C, Kopani KR, Lord AM, Weber GJ, 
Bowman TV, Jang I, Grosser T, FitzGerald GA, Daley GQ, Orkin SH, Zon LI. Prostaglandin 
E2 regulates vertebrate haematopoietic stem cell homeostasis. Nature 2007 ( June 21); 
447(7147):1007–11.

Janzen V, Forkert R, Fleming HE, Saito Y, Waring MT, Dombkowski DM, Cheng T, DePinho 
RA, Sharpless NE, Scadden DT. Stem-cell ageing modified by the cyclin-dependent kinase 
inhibitor p16INK4a. Nature 2006 (Sep 28); 443(7110):421-6.

S E L E C T E D  scientific publications
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cancer
Szotek PP, Pieretti-Vanmarcke R, Masiakos PT, Dinulescu DM, Connolly D, Foster R, 
Dombkowski D, Preffer F, Maclaughlin DT, Donahoe PK. Ovarian cancer side population 
defines cells with stem cell-like characteristics and Müllerian inhibiting substance  
responsiveness. Proc Natl Acad Sci USA 2006 (Jul 25); 103(30):11154–9.

Mao J, Ligon KL, Rakhlin EY, Thayer SP, Bronson RT, Rowitch D, McMahon AP. A novel 
somatic mouse model to survey tumorigenic potential applied to the Hedgehog pathway. Cancer 
Res 2006 (Oct 15); 66(20):10171–8.

Ventura A, Kirsch DG, McLaughlin ME, Tuveson DA, Grimm J, Lintault L, Newman J, 
Reczek EE, Weissleder R, Jacks T. Restoration of p53 function leads to tumour regression 
in vivo. Nature 2007 (Feb 8); 445(7128):661–5.

Lin F, Zhang PL, Yang XJ, Shi J, Blasick T, Han WK, Wang HL, Shen SS, Teh BT, Bonventre 
JV. Human Kidney Injury Molecule-1 (hKIM-1): A useful immunohistochemical marker 
for diagnosing renal cell carcinoma and ovarian clear cell carcinoma. Am J Surg Pathol 2007 
(Mar); 31(3):371–81.

cardiovascular disease
Wu SM, Fujiwara Y, Cibulsky SM, Clapham DE, Lien CL, Schultheiss TM, Orkin SH. 
Developmental origin of a bipotential myocardial and smooth muscle cell precursor in the 
mammalian heart. Cell 2006 (Dec 15); 127(6):1137–50.

Moretti A, Caron L, Nakano A, Lam JT, Bernshausen A, Chen Y, Qyang Y, Bu L, Sasaki M, 
Martin-Puig S, Sun Y, Evans SM, Laugwitz KL, Chien KR. Multipotent embryonic Isl1(+) 
progenitor cells lead to cardiac, smooth muscle, and endothelial cell diversification. Cell 2006 
(Dec 15); 127(6):1151–65.

Wang ZZ, Au P, Chen T, Shao Y, Daheron LM, Bai H, Arzigian M, Fukumura D, Jain RK, 
Scadden DT. Endothelial cells derived from human embryonic stem cells form durable blood 
vessels in vivo. Nat Biotechnol 2007 (Mar); 25(3):317–8.

Laugwitz KL, Moretti A, Lam J, Gruber P, Chen Y, Woodard S, Lin LZ, Cai CL, Lu MM, 
Reth M, Platoshyn O, Yuan JX, Evans S, Chien KR. Postnatal isl1(+) cardioblasts enter fully 
differentiated cardiomyocyte lineages. Nature 2007 (Feb 10); 433(7026):647–53.

development
Lehtinen MK, Yuan Z, Boag PR, Yang Y, Villen J, Becker EB, DiBacco S, de la Iglesia N, Gygi 
S, Blackwell TK, Bonni A. A conserved MST-FOXO signaling pathway mediates oxidative-
stress responses and extends life span. Cell 2006 (Jun 2); 125(5):987–1001.

Cho SH, Cepko CL. Wnt2b/beta-catenin-mediated canonical Wnt signaling determines the 
peripheral fates of the chick eye. Development 2006 (Aug); 133(16):3167–77.

Wang J, Rao S, Chu J, Shen X, Levasseur DN, Theunissen TW, Orkin SH. A protein interaction 
network for pluripotency of embryonic stem cells. Nature 2006 (Nov 16); 444(7117):364–8.

Kim K, Lerou P, Yabuuchi A, Lengerke C, Ng K, West J, Kirby A, Daly MJ, Daley 
GQ. Histocompatible embryonic stem cells by parthenogenesis. Science 2007 ( Jan 26); 
315(5811):482–6.

Jadhav AP, Cho SH, Cepko CL. Notch activity permits retinal cells to progress through 
multiple progenitor states and acquire a stem cell property. Proc Natl Acad Sci USA 2006  
(Dec 12); 103(50):18998–9003.

Stanger BZ, Tanaka AJ, Melton DA. Organ size is limited by the number of embryonic 
progenitor cells in the pancreas but not the liver. Nature 2007 (Feb 22); 445(7130):886–91.

Szotek PP, Chang HL, Zhang L, Preffer F, Dombkowski D, Donahoe PK, Teixeira J. Adult 
mouse myometrial label-retaining cells divide in response to gonadotropin stimulation. Stem 
Cells 2007 (May); 25(5):1317–25.

Liston A, Farr AG, Chen Z, Benoist C, Mathis D, Manley NR, Rudensky AY. Lack of Foxp3 
function and expression in the thymic epithelium. J Exp Med 2007 (Mar 19); 204(3):475–80.

Langenau DM, Keefe MD, Storer NY, Guyon JR, Kutok JL, Le X, Goessling W, Neuberg 
DS, Kunkel LM, Zon LI. Effects of RAS on the genesis of embryonal rhabdomyosarcoma. 
Genes Dev 2007 (Jun 1); 21(11):1382–95.
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diabetes
Yatoh S, Akashi T, Chan PP, Kaneto H, Sharma A, Bonner-Weir S, Weir GC. NeuroD and 
reaggregation induce beta-cell specific gene expression in cultured hepatocytes. Diabetes Metab 
Res Rev 2007 (Mar); 23(3):239–49.

Krishnamurthy J, Ramsey MR, Ligon KL, Torrice C, Koh A, Bonner-Weir S, Sharpless 
NE. p16INK4a induces an age-dependent decline in islet regenerative potential. Nature 2006 
(Sep 28); 443(7110):453–7.

imaging
Kim DE, Tsuji K, Kim YR, Mueller FJ, Eom HS, Snyder EY, Lo EH, Weissleder R, 
Schellingerhout D. Neural stem cell transplant survival in brains of mice: assessing the 
effect of immunity and ischemia by using real-time bioluminescent imaging. Radiology 2006  
(Dec); 241(3):822–30.

Jaffer FA, Kim DE, Quinti L, Tung CH, Aikawa E, Pande AN, Kohler RH, Shi GP, Libby 
P, Weissleder R. Optical visualization of cathepsin K activity in atherosclerosis with a novel, 
protease-activatable fluorescence sensor. Circulation 2007 (May 1); 115(17):2292–8.

immunology
Liu L, Fuhlbrigge RC, Karibian K, Tian T, Kupper TS. Dynamic programing of CD8(+) T 
cell trafficking after live viral immunization. Immunity 2006 (Sep); 25(3):511–20.

nervous system diseases
Chung S, Shin BS, Hwang M, Lardaro T, Kang UJ, Isacson O, Kim KS. Neural precursors 
derived from embryonic stem cells, but not those from fetal ventral mesencephalon, maintain 
the potential to differentiate into dopaminergic neurons after expansion in vitro. Stem Cells 
2006 (Jun); 24(6):1583–93.

Ozdinler PH, Macklis JD. IGF-I specifically enhances axon outgrowth of corticospinal motor 
neurons. Nat Neurosci 2006 (Nov); 9(11):1371–1381.

Sonntag KC, Pruszak J, Yoshizaki T, van Arensbergen J, Sanchez-Pernaute R, Isacson O. 
Enhanced yield of neuroepithelial precursors and midbrain-like dopaminergic neurons from 
human embryonic stem cells using the BMP antagonist Noggin. Mol Cell Neurosci 2007 
(Feb); 25(2):411–8.

Hedlund E, Pruszak J, Ferree A, Vinuela A, Hong S, Isacson O, Kim KS. Selection of 
embryonic stem cell derived eGFP+ dopamine neurons using the tyrosine hydroxylase 
promoter is confounded by reporter gene expression in immature cell populations. Stem Cells 
2007 (May); 25(5):1126–35.

Di Giorgio FP, Carrasco MA, Siao MC, Maniatis T, Eggan K. Non-cell autonomous effect 
of glia on motor neurons in an embryonic stem cell-based ALS model. Nat Neurosci 2007 
(May); 10(5):608–14.

reproductive system
Eggan K, Jurga S, Gosden R, Min IM, Wagers AJ. Ovulated oocytes in adult mice derive 
from non-circulating germ cells. Nature 2006 (Jun 29); 441(7097):1109–14.

skeletal
Rodda SJ, McMahon AP. Distinct roles for Hedgehog and canonical Wnt signaling in 
specification, differentiation and maintenance of osteoblast progenitors. Development 2006 
(Aug); 133(16):3231–44.
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technology
Murphy GJ, Mostoslavsky G, Kotton DN, Mulligan RC. Exogenous control of mammalian gene 
expression via modulation of translational termination. Nat Med 2006 (Sep); 12(9):1093–9. 

Lamb J, Crawford ED, Peck D, Modell JW, Blat IC, Wrobel MJ, Lerner J, Brunet JP, 
Subramanian A, Ross KN, Reich M, Hieronymus H, Wei G, Armstrong SA, Haggarty 
SJ, Clemons PA, Wei R, Carr SA, Lander ES, Golub TR. The connectivity map: using 
gene-expression signatures to connect small molecules, genes, and disease. Science 2006  
(Sep 29); 313(5795):1929–35.

Galante PA, Trimarchi J, Cepko CL, de Souza SJ, Ohno-Machado L, Kuo WP. Automatic 
correspondence of tags and genes (ACTG): a tool for the analysis of SAGE, MPSS, and SBS 
data. Bioinformatics 2007 (Apr 1); 23(7):903–5.

tissue engineering
Hannouche D, Terai H, Fuchs JR, Terada S, Zand S, Nasseri BA, Petite H, Sedel L, Vacanti JP. 
Engineering of implantable cartilaginous structures from bone marrow-derived mesenchymal 
stem cells. Tissue Eng 2007 (Jan); 13(1):87–99.

translational medicine
Adams GB, Martin RP, Alley IR, Chabner KT, Cohen KS, Calvi LM, Kronenberg HM, Scadden 
DT. Therapeutic targeting of a stem cell niche. Nat Biotechnol 2007 (Feb); 25(2):238–43.

Peault B, Rudnicki M, Torrente Y, Cossu G, Tremblay JP, Partridge T, Gussoni E, Kunkel 
LM, Huard J. Stem and progenitor cells in skeletal muscle development, maintenance, and 
therapy. Mol Ther 2007 (May); 15(5):867–77.
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FY 2006 Total Expenditures

FY 2007 Total Expenditures 

FY 2008 Budget

F I N A N C I A L  R E P O R T
Fiscal year 2007 (July 1, 2006–June 30, 2007) was a year of continued growth in all 
programmatic areas for Harvard Stem Cell Institute. In total, HSCI spent $13.9 
million in FY ’07, an increase of almost three-fold from FY ’06 ($5.3 million). 

Our investment in research—seed grants; core facilities, platforms, and services; and 
targeted research programs—represented 85% of total expenses. This compares to 
77% in FY ’06. In addition to the ramp-up of our major disease programs, specific 
research investments of note this past year included the launch of the Therapeutic 
Screening Center and the Genome Modification Facility. 

Events and community-building activities consumed only 2% of expenses but 
continued to be a key component of our work. New in FY ’07 was our first external 
conference, the Stem Cell Leadership Summit. HSCI also participated in talks and 
an exhibition at the biotechnology industry’s annual convention in Boston, BIO 
International 2007.

Ongoing HSCI educational endeavors include the Summer Undergraduate Research 
Internship Program, the Medical Scientist Training Fellowship, and support of 
the Harvard undergraduate Stem Cell Society. The HSCI Program in Ethics and 
Public Policy co-sponsored its first conference with the Harvard Law School. Also 
new in FY ’07 was the quarterly Public Forum series.

In the administration area, we rebuilt our website on a new technical platform 
that allows for easier and more frequent updating. We also added content so that 
the HSCI website can serve as an information gateway for the general public and 
a resource for the HSCI community. 

HSCI’s FY ’08 budget is 46% larger than FY ’07 expenses, ref lecting a fully 
funded portfolio of expanded, targeted research programs, an additional round of 
seed grants, and continued investments in the Genome Modification Facility and 
Therapeutic Screening Center. We will add online collaboration tools to our website, 
increase the size of our conference, expand our education programs, incorporate 
support of a Radcliffe Fellow, and increase our collaborative projects with other 
leading scientists around the world. We also expect the level of directly sponsored 
support to increase significantly in FY ’08.

Targeted Research Core Facilities, 
Platforms, and Services 

Seed Grants  Events and 
Community Building 

Education   Administration 
and Operations   

Other 
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L E A D E R S H I P
Scientific  AdviSory  BoArd
Fred Appelbaum, MD, PhD / Fred Hutchinson Cancer Research Center 
Paul Berg, PhD / Stanford University School of Medicine, Nobel Laureate 
Mark C. Fishman, MD / Novartis Institutes for BioMedical Research 
Sir John Gurdon, PhD / The Wellcome Trust, Cambridge University, Gurdon Institute  
Zach W. Hall, PhD / Former President, California Institute for Regenerative Medicine
Fiona Watt, DPhil / Cambridge University, UK 

co-directorS
Douglas A. Melton, PhD / Faculty of Arts and Sciences, Harvard University
David T. Scadden, MD / Massachusetts General Hospital, Harvard Medical School

executive  director
Brock C. Reeve, MPhil, MBA

ProgrAm  LeAderS
Joseph V. Bonventre, MD, PhD / Kidney 
Kenneth R. Chien, MD, PhD / Cardiovascular Disease
Patricia K. Donahoe, MD / Reproductive System
D. Gary Gilliland, MD, PhD / Cancer
Jeffrey D. Macklis, MD, DHST / Nervous System Diseases
Bjorn R. Olsen, MD, PhD / Skeletal Disease
Michael J. Sandel, DPhil / Ethics and Public Policy
Leslie E. Silberstein, MD / Translational Research
Daniel G. Tenen, MD / Blood 
Joseph P. Vacanti, MD / Tissue Engineering and Organ Structure
Amy Wagers, PhD / Cell Development
Gordon C. Weir, MD / Diabetes
Ralph Weissleder, MD, PhD / Imaging

PrinciPAL  fAcuLty
Paola Arlotta, PhD / Massachusetts General Hospital
Scott A. Armstrong, MD, PhD / Children’s Hospital Boston
T. Keith Blackwell, MD, PhD / Joslin Diabetes Center
Susan Bonner-Weir, PhD / Joslin Diabetes Center
Joseph V. Bonventre, MD, PhD / Brigham and Women’s Hospital
Constance L. Cepko, PhD / Harvard Medical School
Kenneth R. Chien, MD, PhD* / Massachusetts General Hospital
Chad A. Cowan, PhD / Massachusetts General Hospital

George Q. Daley, MD, PhD* / Children’s Hospital Boston
Alan J. Davidson, PhD / Massachusetts General Hospital
Patricia K. Donahoe, MD / Massachusetts General Hospital
Kevin C. Eggan, PhD / Faculty of Arts and Sciences, Harvard University
Niels Geijsen, PhD / Massachusetts General Hospital
D. Gary Gilliland, MD, PhD / Brigham and Women’s Hospital
Richard I. Gregory, PhD / Children’s Hospital Boston
Konrad Hochedlinger, PhD / Massachusetts General Hospital
Hanno Hock, MD, PhD / Massachusetts General Hospital
Ole Isacson, MD (Dr Med Sci) / McLean Hospital
Laurie Jackson-Grusby, PhD / Children’s Hospital Boston
Carla F. Bender Kim, PhD / Children’s Hospital Boston
Jordan A. Kreidberg, MD, PhD / Children’s Hospital Boston
Louis M. Kunkel, PhD / Children’s Hospital Boston
Thomas S. Kupper, MD* / Brigham and Women’s Hospital
Ronglih Liao, PhD / Brigham and Women’s Hospital
Jeffrey D. Macklis, MD, DHST* / Massachusetts General Hospital
Diane Mathis, PhD* / Joslin Diabetes Center
Andrew McMahon, PhD / Faculty of Arts and Sciences, Harvard University
Douglas A. Melton, PhD / Faculty of Arts and Sciences, Harvard University
Richard C. Mulligan, PhD* / Harvard Medical School
Bjorn R. Olsen, MD, PhD / Harvard School of Dental Medicine
Stuart H. Orkin, MD / Dana-Farber Cancer Institute
Daniel K. Podolsky, MD / Massachusetts General Hospital
Sridhar Ramaswamy, MD / Massachusetts General Hospital
Jerome Ritz, MD* / Dana-Farber Cancer Institute
Anthony Rosenzweig, MD* / Beth Israel Deaconess Medical Center
Lee L. Rubin, PhD* / Faculty of Arts and Sciences, Harvard University
Michael J. Sandel, DPhil / Faculty of Arts and Sciences, Harvard University
David T. Scadden, MD / Massachusetts General Hospital
Alexander F. Schier, PhD / Faculty of Arts and Sciences, Harvard University
Leslie E. Silberstein, MD / Children’s Hospital Boston
Daniel G. Tenen, MD / Beth Israel Deaconess Medical Center
Joseph P. Vacanti, MD / Massachusetts General Hospital
Amy Wagers, PhD* / Joslin Diabetes Center
Christopher A. Walsh, MD, PhD / Children’s Hospital Boston
Gordon C. Weir, MD / Joslin Diabetes Center
Ralph Weissleder, MD, PhD / Massachusetts General Hospital
Leonard I. Zon, MD+ / Children’s Hospital Boston

*    Faculty Executive Committee Member
+ Faculty Executive Committee Chair 35



S U P P O RT I N G  harvard stem cell institute

On these pages, we gratefully acknowledge and thank the individuals, businesses, 
foundations, and organizations who have generously made a gift to HSCI since its 
inception. Without their invaluable philanthropic support, much of the momentum 
described in this annual report would, quite simply, not have been possible. 

We have done our best to make sure these lists are accurate and complete. If, however, 
we have inadvertently omitted or misspelled the names of any donors, please accept 
our apologies, and let us know by calling us at 617.496.4050 or sending an e-mail to 
erica_miller@harvard.edu. 

So that each and every donor’s generosity is acknowledged, if we omitted any names 
we will list them in the next issue of our newsletter, Stem Cell Lines. 

indi v iduA LS
Anonymous (20)
Karl Ackerman and Leslie F. Kramer
Guillaem Aertsen IV
Constance E. Ahara
Angelika Algava
Douglas V. and Merriol Baring-Gould Almond
W. K. and Billie Anger
Patricia A. Apgar
Stelios G. Apsokardu
Barbara Babigian
Harold and Suzanne H. Baer
Linda Baer and Alvin W. Lee
Beverly P. Banner

Deborah and Drew Banton
Corry and Nancy Banton
Robert C. Barber
David L. Barnard
David Moore Victor Barnes
Sharon and William Bassett 
Leonard Bearfeld
Lesley S. Beatty
Katharine M. Bendt
Dawn Bennett
Martin Berg
Stanley and Marion Bergman
Robert L. Birnbaum
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Gloria and Melvin Black
Stephen L. Black
Leonard A. and Hannah Blank
Lee M. Blaymore
Anne and Edward Bliss
Harold and Alberta Bonnell
William K. Bowes Jr. 
Stephen M. and Jo Ellen Brewton
Steven J. and Linda Brion-Meisels
Margaret Brodylo
Sheldon S. and Frances E. Brown
Andrew S. Brunswick
Rafael J. Burgos-Mirabal
Ikuko K. Burns
Alicia S. Butler
Paul A. and Catherine F. Buttenwieser
David R. Cabot
Dolores J. Camilli
Lynn Ann and Guillermo Cano
L. Paulina Cardenas
Mathieu J. Carlson
Pasquale R. Dimattio and Patricia A. Carrigg
Alfred F. and Agnes E. Cavalari
Frank Cavalari Sr.
David Bret Chalpin
James H. Clark
Raymond E. and Juni H. Clark
Claire Goodman Cloud
John F. Cogan Jr.
Arthur and Ruth Cohen
Edith and Richard Cohen
Nelson I. Cohen
Joseph R. Comella
Terry and Peter Conn
Ruthe B. Cowl
Lambuth Cox
Pauline Cummings
John W. Curtis
Grace T. De Muzio
Susan Dean
Patricia A. Dobbs

Dolores and Edgar Docherty
Gabrielle S. and David A. Dockterman
Cinde Dolphin
Arthur J. and Marie A. Dorgan
Tracey Lea Dorgan
Dennis G. and Marian Drescher
Alberta Dudley
Edward Dwek
Hester Fuller Eastham
Clarissa Eastham
Sorrell and Donna J. Eisenberg
Gerald J. and Dianne Strobel Elfenbein
Paul H. Epstein
Robert A. Evans
Patrick J. Fallon
Roberta and Lawrence Feldman
Merrill I. and Avis G. Feldman
John W. Fenn
Sarah R. Ferretti
Linda Jean Ferretti
Frances P. Field
Daune F. Finke
Lucy Fisher and Douglas Wick
James M. Flanagan
Doran Lee Flowers and Christine P. Hsu
Daniel D. and Maryann Tsang Fong
David C. and Bonnie J. Fontana
Michael and Rita Forrester
Martin W. Fraser
Donald N. Freedman
Eli and Thelma Charak Freedman
Sherman M. Funk
Jesse Furman
Robert H. and Catherine A. Gallinger
Kathleen Ferretti-Gambale
Augustus P. Gardner and Elizabeth A. O’Brien
G. Peabody Gardner Jr.
George and Tatiana Gardner
Donna Gardos
Marvin M. and Linda S. Getz
Thomas G. Geyer

David Gifford
Lynn C. Gilbert
John B. Giolito
James H. Gipson
Phyllis and Sherwin Gluck
Ada M. Godlewski
Marcia R. Gold-Lawrence
Sara White Goldberg
Lawrence E. Golub
Charles Gordon
Bruns H. and Perrin Moorhead Grayson
Kim Gresvaldi
Kenneth C. and Anne Dias Griffin 
Gary P. Gropman
Courtlandt D. Gross
Hadassah Greater Boroughs Chapter
Jon E. and Miriam P. Haebig
Nancy S. Haynes
Stella and Howard A. Heffron
Alfred Henke
Joann and John Herzfeld
John B. Hess
J. Tomilson Hill III
Carol L. Hiller
Kimberly J. Hiss
Steven and Hillary L. Hochberg
Samuel and Hannah Holzman Trust
Paula R. Hornbostel
Charlotte W. Houghteling
Craig A. and Tracey Huff
John P. Humphreys
Matthew H. Huntington
Morton P. and Chris S. Hyman
James W. and Page D. Ikard
Kenneth A. and Bettina Irvine
Jeffry L. Jack
David L. Jaffe
Carl Johannesen
Rosemarie T. Johnson
Steve Johnson
Donald and Barbara Jonas

Gerald R. and Darlene Jordan
Edwin Juralewicz Jr. and Danielle O’Leary
Christopher and Tanya K. Kamila
Jared Kaplan
Arthur and Muriel Z. Kaplan
Royal and Theana Y. Kastens
W. Howard and Pamela Carmichael Keenan
Julie and Vincent Kelly
Christopher M. Kennedy
Helene M. Kessler
Caroline Kim
John Kinsley
Collier Kirkham
Charles D. Klein
Walter C. Klein
Gilbert H. Kliman
Steven B. Klinsky
Barry and Marlene G. Koehler
Elizabeth G. Korn
Sandra L. Kurtzig
Barbara and Jack Labovitz
Melissa Langsman
Stefan Lano
James R. Larus and Diana L. Stone
Lynn V. and Betty Lausch
Jonathan S. and Jeanne Bachelor Lavine
Richard Carlton Lee
Thomas H. Lee and Ann Tenenbaum
Maryann Lemelin
Barbara and Richard Levesque
Barry F. and Stacey W. Levin
Diane K. Levy
Elizabeth Medb Lewis
Jan G. and Kathleen S. Lindstedt
Nancy A. Linton
Melvin Lipman
Gerald and Francine Livreri
Renee Lloyd
Robert M. and Connie L. Lycan
William G. Lycan
Michael M. Lynton
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George E. and Brenda Witman Mack
Richard M. and Patricia E. Mahon
Shelly and Tony Malkin
Stacey L. Mandelbaum
Erik Markovs
Katherine Martelon
Michael W. Mascari and Lisa Gasstrom
Hiroshi Mashimo
Ronald Mayhew
Robert Charles McCollum
John H. McFadden
Gary T. McGafran
Scott F. and Brenda K. Meadow
Michael J. and Carol L. Medley
Larry Meece and Barbara Klempnow
Daniel J. Mendez
Marie and Darren Merrill
Edward O. Miller Jr.
Stuart A. Miller
John Minervini Jr.
John H. Mohr
James D. Moran
Warren Motley and Cynthia Saltzman
Jennifer L. Moyer
Gerry and Eleanor C. Moyer
Stephen A. and Kristin Williams Mugford
Leo and Leah Mullin
Loratina L. Muscara
Lois Myers
Marlene and Burton B. Nanus
Glen D. & Marilynn C. Nelson
Judith A. Nutile
James W. and Ann G. O’Keefe
Peter A. Ottaviano
Peter J. and Maria R. Paguaga
Julie Gage Palmer
Nicholas F. Papanicolaou
Karen Antoinette Parrish
Laurice M. Pasciuto
Jeanne Marie Patterson
Jim and Fran Pescatore

Mary Pourdrier-Tudan
William F. Power
Susan F. Pyles
Stephen R. and Deborah H. Quazzo
Timothy K. and Karen L. Reynolds
Stanley M. Rinehart III
Hilary C. Robbins
Jane B. Robbins
Doug and Wendy Robbins
William L. and Elizabeth H. Robbins
Peter W. Rogers
Timothy C. Rohr
Louis and Debra Ronga
Lita Rosenberg
Crystal Rosendaul
Victor R. and Nancy R. Rotering
Marian Roth
Nicholas J. Rothenberg
James F. and Anne F. Rothenberg
William A. and Carol Sahlman
Steven J. and Leslie M. Saiontz
Anthony G. Saldana
Cynthia Salten
Sherwin L. Samuels
Charles W. and Elizabeth J. Schellhorn
William P. Schellstede
Karolyn L. Schrufer
Michele and Steven Sharaf
Howard F. Sharfstein
Gloria and Samuel Sheldon
Steven K. Shevick
William A. and Fay L. Shutzer
Arther G. Siler
Minnie Singer
Launi Skinner
Linda M. Slafkovski
Marilyn and Allen Smith
Geoffrey W. Smith
Harley N. Smith
Timothy W. and Penelope F. Snyder
Cynthia I. Sorensen

Sergei and Sarah Springer-Kotelnikov
Tige T. Stading
Theodore S. Stamas
Berton Steir
Joanne M. Stern
Sandra Sontag Sterner
Susan E. Stoddart
Bryan Stone
Michael E. Sullivan
Thomas J. and Carroll D. Swan Jr.
Alvin Keith Swisher
Harry A. Switzer
Frederick G. and Mary C. Sykes
David A. and Donna H. Talman
Susan and John Tavela
Thomas J. Tisch
Simon Tom
Daurice Trachtenberg
Laurie J. Trifts
William Trinker
Johnathan A. Tudan
Kate Turner
Nancy S. Usher
Shirley M. van Buskirk
H.J. Van Hook
Norbert Vonnegut
Christopher M. Vuturo
Kristen Wainwright
Wallace Family
Richard A. Walzer
Andrew J. Washkowitz
Alan H. and Barbara A. Washkowitz
James O. Welch III
Beth Wells
Robert A. White
Robert D. and Martha P. Whoriskey
Amy K. Wigmore
Boris and Aino Wiik
Patricia A. Wild
Warren S. Wilkinson
James M. Wood

Carol Wool
Henry H. Wulsin
Caryl E. Yanow
Mildred L. Yatron
Terrence L. Zehrer
Paul J. Zofnass and Renee Ring
Christ and Kathleen Zoga

foundAtionS 
ALS Association
Stanley Brodylo Fund 
   at The Calgary Foundation
Charles J. Egan Jr. and 
   the Stanley H. Durwood Foundation
Robert I. Goldman Foundation
The Jain Foundation
Juvenile Diabetes Research 
   Foundation International
The McLaughlin Foundation
New York Stem Cell Foundation
The Newman’s Own Foundation
Singer Family Foundation
Spinal Muscular Atrophy Foundation
Sternlicht Family Foundation

corPorAtionS 
Invitrogen
Merck Research Laboratories

medicAL reSeArch 
orgAnizAtionS
Howard Hughes Medical Institute
Stowers Medical Institute
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Harvard Stem Cell Institute relies on supporters who, like us, believe that we owe it 
to our children and future generations to marshal all of our resources to realize the 
promise of stem cells—not only as potential treatments, but also as tools with which 
to understand how diseases develop and to discover new drug therapies.
 
Gifts, large and small, are essential to our mission, and are greatly appreciated. 
Especially needed are unrestricted gifts, which give us the flexibility to fund 
projects of the greatest need and potential, and to support vitally important 
early-stage research, which is often under-funded. 

If you would like to support stem cell research at HSCI, please visit our website at 
www.hsci.harvard.edu, where you can learn about our varied giving opportunities 
and make a donation online. 

To make a donation by mail, please make your check payable to:
 
 President & Fellows of Harvard College* 
 124 Mt. Auburn Street
 Cambridge, MA 02138

* Please note that your gift should be allocated to HSCI and indicate whether you wish to be 
acknowledged in next year’s annual report.

If you would like to be contacted personally about opportunities to support HSCI, 
please call us at 617.496.4050.  

On behalf of the scientists and staff of HSCI and the millions of people with diseases 
whose lives we are seeking to improve through stem cell research, thank you very 
much for your generosity and support.

T H E  P RO M I S E  of stem cell research

“Since most of my research involves human embryonic stem cells,  
which under the current administration is ineligible for federal funding,  
the support of the Stowers Medical Institute is absolutely essential to  
moving my lab’s work forward.”
           —Chad A. Cowan, PhD, HSCI Principal Investigator and 
                                         Stowers Medical Institute Assistant Investigator 
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H S C I  at a glance

miSSion
The Harvard Stem Cell Institute is a scientific collaborative established to fulfill the 
promise of stem cell biology as the basis for cure and treatments for a wide range of 
chronic medical conditions. 

founded
2004

ProgrAmS
Blood 
Cancer
Cardiovascular Disease
Cell Development
Diabetes
Ethics and Public Policy
Imaging
Kidney Disease
Nervous System Diseases
Reproductive System
Skeletal Disease
Tissue Engineering and Organ Structure
Translational Research

memBer  inStitutionS 
Beth Israel Deaconess Medical Center
Brigham and Women’s Hospital
Children’s Hospital Boston
Dana-Farber Cancer Institute
The Forsythe Institute
Harvard Business School
Harvard College

Harvard Divinity School
Harvard Graduate School of Arts and Sciences
Harvard Law School
Harvard Medical School
Harvard School of Public Health
Immune Disease Institute (formerly CBR Institute for Biomedical Research)
John F. Kennedy School of Government
Joslin Diabetes Center
Massachusetts Eye & Ear Infirmary
Massachusetts General Hospital
McLean Hospital
Schepens Eye Research Institute

fAcuLty
47 Principal Faculty 
84 Affiliated Faculty  

ScientiStS
750+

Scientific PuBLicAtionS 
(June 2006–June 2007)
280+
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