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“In just 5 years the Institute is
already helping making
California a worldwide leader
in stem cell research and
breakthrough treatments that
will save lives. I was proud to be an
early supporter of Proposition 71,
which offered the promise
of new treatments for diseases
such as cancer, Parkinson’s
and Alzheimer’s… and gave
scientists the support that they
need and deserve to produce the
medical breakthroughs
of tomorrow.”
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the
mission
of

cirM

To support
and advance stem cell research
and regenerative
medicine

under the highest ethical
and medical standards
for the discovery
and development of cures,
therapies, diagnostics
and research technologies
to relieve human
suffering from chronic
disease and injury.

Sharon Hayes has
macular degeneration.
“If something new
came out, I would try it
in a heartbeat.”

The California Institute for Regenerative Medicine (CIRM)
was established by Proposition 71,
the California Stem Cell Research and Cures Initiative.

The statewide ballot measure,
which provided $3 billion in funding for stem cell research
at California universities and research institutions,
was approved by 59% of California voters on November 2, 2004,
and called for the establishment of a new state agency to make grants
and provide loans for stem cell research, research facilities
and other vital research opportunities.
The Independent Citizens Oversight Committee (ICOC)
is the 29-member Governing Board of the Institute;
the Governing Board members represent expertise from California’s leading public
and private universities, non-profit hospitals and research institutions,
patient advocacy groups and biotechnology.
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c h airman’ s l etter
R o b ert N . K l e i n

Proposition 71 at Five Years:
The Stem Cell Revolution is launched.
The tragedy of George Bush’s restriction
of federal funding for most embryonic stem cell
research created a gift for California.

While United States stem cell research was
hobbled by ideological restrictions, California’s voters passed Proposition 71, funding a
substitute for a national program across the
entire range of stem cell research and propelling California into national and international leadership. A recent study funded by The
National Science Foundation (NSF) stated, “California has established itself as a major center for
stem cell research. Recruitment of world-class
stem cell scientists from across the globe has
been a direct result of CIRM funding.”(1) The study
summarizes Proposition 71’s impact by stating: “In
its short history, the CIRM has taken on a vigorous life of its own. It is apparent that the shift of
a major focus for stem cell research to California
will have a significant effect into the future on the
geographic distribution of biological science and
biotechnology infrastructure in the United States;
on the location of university, biotechnology, and
pharmaceutical research and start-up firms; and
on the investment of venture capital. Evidence for
this is the $300 million the CIRM has invested in
stem cell facilities, already leveraged to more than
$1 billion in linked donations.”(1)
California’s Scientific Renaissance. Proposition 71, by
its 5th Anniversary has launched “California’s Scientific Renaissance” through The Stem Cell Revolution. On this anniversary it is, therefore, important
to ask: what does Proposition 71 uniquely deliver to

California? What drives this revolution; and, does the
change in the United States’ Presidential leadership
eliminate the need for California’s unique scientific,
funding and governance model?
What Drives the Proposition 71 Stem Cell Revolution? In the aggregate, 10 key elements of Proposition 71 provide California’s basic and clinical stem
cell scientists an unmatched strategic advantage in
the national and international race to reduce human
suffering through this new medical therapy field.
One, An Annual Funding Floor with Critical Scale. An
annual funding floor with critical scale provides
California’s research institutions and the Californiabased biotech industry a long enough period of assured funding to launch new research institutes, departments, and biotech companies. Private capital
and public institutional capital markets (including
academic, university and non-profit institutions) abhor economic uncertainty. Proposition 71 provides a
sufficient long-term assurance of funding and scale
to recruit and competitively force the commitment
of substantial capital assets (by public and private
medical institutions), concurrent with Proposition 71
funding, as the price of meaningful participation in
the stem cell revolution.
Two, A Constitutional Guarantee to Protect the Pursuit
of “Pluripotent and Progenitor Stem Cell Research.”

A constitutional guarantee to protect the pursuit of
“Pluripotent and Progenitor Stem Cell Research”
provides the security that major ideological changes
in the leadership of state legislative and executive
4
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administrations will not result in the destruction of
careers committed to the scientific vision of converting stem cell discoveries into effective medical therapies. The type of ideological repression of science
represented by the attempts of the United States
House of Representatives in 2002 and 2003 to criminalize embryonic stem cell research and Michigan’s
criminal statutes from 1998 to 2008, do not and will
not represent a threat that could impact the lives and
careers of California’s dedicated scientists and clinicians. Even today, with President Obama’s Executive
Order to empower the National Institutes of Health’s
funding of embryonic stem cell research, no new
embryonic stem cell lines can be derived with National Institutes of Health (NIH) funds; but, California
can fund these new line derivations, including critically important disease-specific cell lines.
Three, Empowering the Passion to Reduce Human
Suffering. Empowering the passion to reduce hu-

man suffering is a jewel of Proposition 71’s mission.
The most precious asset of any state or nation is the
dedicated, passionate commitment of its citizens to
improve the future lives of its people. Proposition 71
funds the brilliant new ideas of California’s young
scientists and clinicians. The SEED Grants, the
New Faculty grants, and the Scientific and Clinical
Internship grants, have given California stem cell
scientists their start making it possible for them to
dedicate the most critical first decade of their professional careers and their families’ lives to stem cell
therapy research and development. Their efforts will
reduce the future human suffering for their families,
their state and the world’s children. Proposition 71
will continue to be of critical value not only to California, but to all stem cell research.
Four, Building and Sustaining International Momentum for California’s Scientists and Clinicians. Propo-

sition 71 can strategically build and sustain the
international scientific momentum for California’s
scientists and clinicians to capture global leadership
in the stem cell field. Seven nations, recognizing this
leadership—Canada, the United Kingdom, Spain,
Germany, Australia’s state of Victoria, Japan, and
China—have entered bilateral funding agreements
with CIRM, the scientific funding agency created by
Proposition 71. California gains scientific and clinical
leverage from this collaborative funding—matching
California’s best scientists with many of the best
from around the world. These collaborations present the promise of saving California’s chronically ill
and injured years of suffering and enhance the potential for early therapy successes by bringing the
knowledge of the best stem cell scientists of the
world together with California’s leaders to safely accelerate the development of novel therapies. Chronic
w w w. c i r m . ca . g ov / 2 0 0 9 a n n u a l r e p o r t

disease knows no national boundaries and medical
science will not meet the moral mandate for speed
and safety in this complex scientific revolution, without air-bridges that move knowledge seamlessly
over international borders.
Five, Building Teams and Dissolving Barriers. Propo-

sition 71 dissolves the walls blocking scientific
collaboration between research institutions and
between departments in those institutions. Proposition 71 incentivizes collaborative science (team
building) requiring the best scientists of every institution to partner with the best “competitor” institutions if their team is to prevail in the world class
“peer review” of their scientific applications. Academic and non-profit biomedical research outside
of California reportedly too often fits the descriptive
criticism of Ohio State University President E. Gordon Gee, who commented, “The many elements

5 years, 260 weeks, 1,100 hours of public meetings of
Proposition 71’s Governing Board;

State Supreme Court and federal court victories validate the
initiative and the vision of 7 million voters;
$1.0 billion of medical research and facilities authorized;
$1.2 billion in donor and institutional
matching funds; no other state agency in the history of
California approaches this record;
12 world class research institutes and centers of
excellence funded;
Scientists from 7 nations join California’s stem cell teams;
FDA approved clinical trials in process…
Lives saved;
Over 400 new research discoveries published;
14 Disease Teams aim for Human Trial approvals
within 48 months from all cell types—embryonic to iPS;
Tens of thousands of job years from funding to date;
Over $100 million of new, net positive state revenue;
Proposition 71’s progress honors the
initiative mandate of the People of California.
The California Stem Cell Revolution…Promises kept.
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Proposition
71,
by its 5th
anniversary,
has launched
a veritable California scientific
renaissance
through a stem
cell revolution.

of American higher education—from community
colleges to giant research universities—operate as
rival duchies and neglected colonies rather than as
players on a single team.”(2)
Six, Driving Innovative Alliances Between Academic Institutions and Private Biotech Companies. Proposition

71 delivers the financial incentives to break down
the barriers between public sector research institutions and private biotech companies to build teams
for more powerful and effective translation of stem
cell discoveries into treatments. These teams unite
the finest public and private sector minds to carry
new medical discoveries across the “Valley of Death”
– the graveyard of great discoveries that lack the
capital and expertise to reach patients. Joint public/
private teams enhance the grant or loan applicant’s
opportunity to “demonstrate convincing evidence”
to CIRM’s international peer review panels that they
can reach human trials within 48 months as required
by CIRM’s Disease Team RFA.” The finest public sector and biotech scientific and developmental expertise join together to provide chronically ill and injured
patients real hope within their lifetime.
Seven, Building a Translational Medicine Delivery System, With a Horizontally Integrated Grant and Loan
Pipeline. A translational medicine emphasis, with
an integrated grant and loan pipeline from point of
discovery to treatment of patients, has been constructed by Proposition 71. This replaces the previous national standard of NIH principal investigator
grants, a system of fractured, incremental funding, with Proposition 71’s broad, integrated fund-

ing strategies. Under Proposition 71, funding can
carry discoveries through preclinical development,
toxicology, preclinical trials and a Phase I human
trial. Follow on milestone driven funding can drive
the research therapy through Phase II human clinical trials to prove efficacy. With full Board support,
President Alan Trounson placed a central focus in
the Strategic Plan update on these broad translational grants and loans by raising the 2009 funding
for translational grants from $40 million to more
than $70 million and Disease Team grants from $60
million to $230 million.
All of this critical scientific progress continues to
be dependent on the extraordinary contributions of
basic and clinical scientists from outside California
who have contributed their time to the Grants Working Group. These remarkable and generous individuals are listed at page 36 of this report. California,
indeed the world, owes them thanks for their critical
contribution to this medical progress.
Eight, Access for California’s Brightest Students to Stem
Cell Research Opportunities. “California Dreamin”(3)
means real access for California’s brightest students
to stem cell research opportunities. The CIRM Bridges Program, launched at 28 Cal State Universities and
community colleges, connects students to research
training at 32 of California’s most prestigious universities, research institutes, research hospitals, and
biotech firms. Access to opportunity and discovery
is created for students from every economic, ethnic,
and racial sector of the society through the “bridges”
it builds across the entire range of our state’s higher
educational structure. This provides a gateway to opportunities, in one of the few high growth sectors of
the California economy.
Nine, the Massive Push-Pull Research Impact of the
Facilities Program. The driving force of long-term,
world-class, research facilities is guaranteed by
Proposition 71 and the $880,000,000 of donor/institutional matching funds. While Proposition 71 restricted funding of research facilities to 10% ($300
million) of the total authorization, the speed of development and leverage competition directed by
the Initiative has lead to $1,180,000,000 in facilities,
equipment, and faculty recruitment funds. Proposition 71’s initial push to create these research facilities will now generate the long-term funding “pull”
from the 2,000 outstanding scientists, clinicians,
post-doctorates, and graduate students housed in
these facilities, as they capture new, supplemental
public and private resources to drive stem cell research and therapy developments.
Ten, Designing A Revenue Positive State Financial
Structure. Proposition 71 designed a revenue posi-
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tive state financial structure to carry stem cell research almost a decade. To provide time for medical
savings to be generated from new therapies and to
deliver a revenue-positive financial structure that
can propel a 21st Century biotech economy for California, Proposition 71 is structured to generate sufficient new tax revenues under current estimates, to
offset any state general fund bond payments through
the middle of the 9th program year, before counting
any medical savings from new therapies. Over the
35-year life of the Initiative, a conservative estimate
of state government medical savings projects a 200
percent payback to California of the entire $3 billion
in bond principal and the $3 billion in interest payments on the bonds (over 35 years).
The support of Governor Arnold Schwarzenegger and Treasurer Bill Lockyer have been critical in
accomplishing the major allocation of resources to
translational medicine to date, in their positive leadership response to the Board’s request for $400 million in bond proceeds over the past 12 months.
A New NIH Era – It Takes The Entire Proposition 71
Team. With President Obama’s declaration that the
NIH would fund embryonic stem cell research, a new
era of partnership with the NIH concurrently funding
human embryonic stem cell research became possible. To realize on this opportunity, new research ethical standards had to be rapidly developed and processed through the federal public comment process.
To achieve a “real time” response on proposed federal guidelines that integrated both policy and practical scientific administrative procedures that would
result in rapid and effective federal regulations, the
Board established an NIH Guidelines Response Task
Force to provide immediate feedback and input to an
effort led by Dr. Geoff Lomax and Elona Baum, JD.
Melissa King, Executive Director for the Board, managed the Board task force: Dr. Floyd Bloom, Dr. Susan Bryant, Dr. Michael Friedman, Dr. Jeannie Fontana, Dr. Francisco Prieto, Jeff Sheehy, and Sen. Art
Torres (Ret.). The agency’s proposed guidelines approved by the board were echoed in the deliberations
of the Interstate Alliance on Stem Cell Research and
the NIH closely reflected these proposals in their final guidelines. This process launched the new era in
complementary state and federal funding that promises to accelerate the race to knowledge and potential cures for patients throughout the nation.

Tens of Thousands of Job Years. With $1 billion in
funding commitments approved by the Governing
Board, by the end of 2009 and over $1 billion in
matching funds from donors and institutions, an
extrapolation of job creation from prior studies
would project tens of thousands of job years will
be generated, just by the grants and loans approved to date. Biotech is one of the few highgrowth job generators in the current California
economy and the jobs that are generated today
create a strategic platform that advantages California’s opportunity to grow this economic field.
The “End Game Of Life.” All of the Governing Board

Members, patient advocates, deans, scientists, biotech pioneers and the Agency’s scientific and administrative staff started the Proposition 71 mission
five years ago with the ultimate hope and goal of
lessening human suffering and saving human lives.
We knew that this would be a long and challenging
process; but in 2009, a short five years later, the first
human lives were saved. Michael Fox, a patient of
Dr. Catriona Jamieson, described how he viewed his
condition, primary myelofibrosis as the “End Game
of Life”, with his only hope being to find a bone marrow transplant donor. He related how the therapy
developed by Dr. Jamieson had saved him from this
desperate ending to a productive life. He is part of
the first FDA approved human trial for a therapy
funded in part by CIRM grants. The second human
trial has now started, based on research contributed
by CIRM funded scientists; this trial is for Chronic
Myelogenous Leukemia.
The patients in these trials could have been from
our own families. Once one understands the suffering and nightmares of any family member, it is
natural to identify with the suffering and hopes of
every patient. We are all part of the human condition. In the great English religious poem, “For Whom
The Bell Tolls” by John Donne, the words from four
hundred years ago are true today: “No man is an is-

Proposition 71
dissolves the
walls blocking

scientific
collaboration
between
research
institutions and
between
departments
in those
institutions.

land, Entire of itself. Each is a piece of the continent, A
part of the main...Each man’s death diminishes me,
For I am involved in mankind. Therefore, send not to
know For whom the bell tolls, It tolls for thee.” So let

us celebrate every life saved, as Proposition 71 honors the Initiative mandate of The People of California;
the Stem Cell Revolution is launched. The Governing
Board, whom I represent, and the Agency Staff, is
proud to be serving The People of California.

1 Adelson and Weinberg (2010) The California Stem Cell
Initiative: Persuasion, Politics, and Public Science, Am
J Public Health
2 Gee, Ohio University president
3 The Mamas and The Papas
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presiden t ’ s letter
A l an T r o u n s o n , Ph.D.

When I look at the additions to our
research portfolio over the past year I can only say,

“Amazing, we really can get this job done: we can push stem cell
based therapies toward the clinic for patients.”

What’s more, the breadth and variety of ways
our grantees are proposing to use stem cells
to improve patients’ lives goes beyond anything I would have imagined even a year ago.
The acceleration of progress in the field is phenomenal. When the first of these preclinical projects, the
Early Translational grants, were awarded in April, it
was less than two and a half years after CIRM’s research grants were first made in February 2007.
In December 2006, when the board adopted our
initial strategic plan, the document speculated that
by this year we might receive a few applications
from researchers who thought they could meet the
exacting four-year time frame our Disease Team
grants demanded, and maybe have one or two that
passed muster with our outside reviewers and the
board. But in October when the first Disease Team
awards were made, there were 32 applications,
and 14 were deemed to have a credible chance of
applying to begin a clinical trial in the four-year
window. That is several times the level of CIRM’s
expectations just three years ago.
Altogether CIRM has 22 projects in its translational portfolio. Their variety astounds in the type of
cell used and in the disease targeted as well as in
the therapeutic tactics. Half are using pluripotent
stem cells, seven are using adult stem cells, three
are looking at the role of cancer stem cells, and
one is seeking to activate endogenous stem cells.
Disease targets range from HIVH/AIDS, cancer and
sickle cell anemia to stroke, diabetes and heart
disease. Six projects are looking to replace damaged cells, eight involve genetically modified cells
to correct a genetic error or to introduce disease
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resistance, four are developing traditional drugs
discovered through stem cell research, and four
are using combinations of therapies, including two
that are using stem cells to carry cancer-killing
agents to high-risk inoperable tumors.
Disease Teams Unite to Conquer The Disease Team

grants drew together many robust multi-institution
collaborations. Boundary-crossing teams like these
don’t assemble easily but can really accelerate a
project. Teams attempting novel therapies often require collaborations involving leading innovators in
multiple fields. Let me highlight just a couple.
To try to cure the blindness caused by macular
degeneration, Mark Humayun, an ophthalmologic biomedical engineer and neurobiologist at the University of Southern California, has teamed up with David
Hinton, a retinal researcher at USC; Dennis Clegg,
a cellular and developmental biologist at UC Santa
Barbara; and Peter Coffey, a cellular therapeutics expert at University College London. Coffey’s work will
be funded through the Medical Research Council of
the United Kingdom through one of CIRM’s collaborative funding partnerships, which are another major achievement for the agency this year (see story on
page 13). The team will be maturing embryonic stem
cells into retinal pigmented epithelial cells, which
in animal studies have been shown to nurture the
growth of a healthy macula in the back of the eye.
Two teams have set out to tackle HIV/AIDS by
combining stem cell therapy with gene therapy.
Physicians have long noted that some people infected with HIV never get sick with AIDS, and more
recently investigators have observed that a patient
in Berlin who had bone marrow transplanted with
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a variant gene resulted in a new immune system
that was resistant to HIV infection. Both CIRMfunded teams plan to genetically alter patients’
own blood-forming adult stem cells so they mimic
the cells given the Berlin patient.
Both HIV groups have also teamed up with industry partners to help with the gene modifications.
Irvin Chen at UC Los Angeles has brought on Geoff
Symonds of Calimmune as a co-principal investigator; they will be using the company’s RNA interference technology. RNAi has been shown to be a powerful tool to alter gene activity. John Zaia at City of
Hope National Medical Center has contracted with
Sangamo BioSciences to use that firm’s “zinc finger” technology for accurately manipulating genes.
We could expect some very interesting spillover developments from these rich new collaborations.
Full Pipeline of Research Still Critical As excited as I am
about our new translational research portfolio, I am
equally proud that we have continued to fund the full
pipeline of research. Many fundamental questions in
stem cell science remain unanswered. The 12 Basic
Biology awards that the board approved in August
will go a long way toward answering some of those
questions. Another 52 Basic Biology applications
were sent to our outside review panel in December.
The group will formally deliberate on these proposals in February 2010.
Maintaining a robust pipeline for regenerative
medicine sometimes means filling very specific
gaps in the field. Our Stem Cell Transplantation
Immunology awards target such a gap: the need to
avoid immune rejection and the ultimate destruction
of donor cells. We received 44 applications for this
round of funding, also in December. These applications propose a number of innovative approaches to
the induction of immune tolerance.
At its December meeting our board approved
proceeding with a request for applications (RFA)
for a second round of Early Translational awards.
This one is slated for up to $80 million in grants.
The concept approval for a second RFA for Tools
and Technology will also be recommended to the
board early in 2010.
As these technical tool and translational grants
move CIRM’s program closer to the clinic, we are
continuing to look for ways to forge stronger ties
with industry, which has the expertise to bring
products to the market. We expect that our loan
program, which launched with the first round of
Disease Team awards, will help in this regard.

w w w. c i r m . ca . g ov / 2 0 0 9 a n n u a l r e p o r t

Personnel Pipeline Key, Too CIRM awarded its very
first grants in April 2006, not for direct research but
for training. However, because the postdoctoral and
clinical fellows funded by those grants are the working engine of most labs, that round of funding helped
produce more than 280 of the over 400 scientific papers published by the end of 2009 with CIRM grants.
Many of those 280 papers involved CIRM funding
in addition to the training grant, but the number of
papers with CIRM trainees shows how critical these
grants are to productivity. Because of this, CIRM
funded a second round of training grants in 2009
that eventually awarded 17 institutions more than
$45 million for this effort.
Also this year, we launched a new effort to augment California’s intellectual capital in stem cell
science at another
key point in the career pathway. Midcareer scientists are
often at their most
productive and creative and many are
poised and ready to
take a leadership
role. CIRM’s mission
could be accelerated
by bringing some of
these brightest-attheir-best scientists
to the state, which
is the goal of the new CIRM Research Leadership
awards. These grants will provide guaranteed salary
support and other significant inducements.
I was pleased to initiate a very special training
program, Bridges to Stem Cell Research, which
draws young undergraduate and master’s students
from community colleges and Cal State universities.
Many of these young scientists come from disadvantaged communities, but they now have a chance to
participate in stem cell research by receiving specialized training and internships at major research
centers. They are a very impressive new group of
motivated young scientists.
The board approved more than $23 million for 16
community colleges and state universities to support the development of a scarce workforce that is
now a limiting factor for the state’s biotech industry.
I want to acknowledge CIRM staff—both our
crackerjack science team and our very effective administrative and management teams. Their work
enabled the accomplishments made in 2009. Without them the tangible hope for cures that we are facilitating would still be distant dreams.
We are all motivated in this work by the patients
we strive to serve as we honor the will of the California voters who put their confidence behind this
bold initiative for accelerating science. Thank you
for your support.
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G o v e r n o r A r n o l d S c h w a r z e n e gg e r

“These grants
will help
unite some of the
best scientists
throughout
the world, including
right here in
California,
to find new
therapies and
cures for
people suffering
from chronic
and life-debilitating
diseases.”
Ind i vi dual wells
in a high-throughput assay plate

The Bridges to
Stem Cell Research Awards
The 16 Bridges programs, awarded in 2009, along with the 12 educational partners,
provide undergraduate and masters-level students the coursework and laboratory experience needed
to staff California’s expanding stem cell research laboratories in both industry and academic organizations. They also fill a void forecast by BayBio and the California Public Policy Institute who predicted
widespread shortage of college-educated and technically trained workers to meet the burgeoning
stem cell industry demands.

• Internship Hosts
• Bridges Participants
Bridges Programs

Berkeley City College
California Polytechnic State
University, San Luis Obispo
California State Polytechnic
University, Pomona
California State University,
Channel Islands
California State University,
Fullerton
California State University,
Long Beach
California State University,
Northridge

San Francisco

California State University,
Sacramento
California State University,
San Bernardino
California State University,
San Marcos
City College Of San Francisco
Humboldt State University
Pasadena City College
San Diego State University
San Francisco State University
San Jose State University
Educational partners

California State University,
Los Angeles
Citrus College
East Los Angeles College
Irvine Valley College
Mira Costa College
Moorpark Community College
Moreno Valley College
Oxnard Community College
Riverside Community College
San Bernardino Valley College
San Diego Miramar College
Ventura Community College

Los Angeles
San Diego

“The Bridges to Stem Cell Research Awards not only
train tomorrow’s scientists, but also gives people like me, a woman of color and first generation college student,
the ability and opportunity to reach my highest potential.”
Marisa Leal, San Francisco State University
Bridges program participant.
w w w. c i r m . ca . g ov / 2 0 0 9 a n nu al r e p o r t
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news at CIRM

moving toward the
clinic

In naming
Proposition 71
The California Stem
Cell Research
and Cures Act its
authors emphasized
the ultimate
goal of delivering
life-saving regenerative medical
treatments and
cures to the people
of California and
the world.
Each incremental breakthrough made by a CIRMfunded researcher brings
us closer to achieving these
therapies for the more than
70 currently incurable diseases and injuries that could
be addressed by stem
cell science.
Of the more than $1 billion committed by CIRM for
research funding, the largest
portion is for research that
bridges basic discoveries to
clinical applications. The Early
Translation and Disease
Team awards granted in
2009 together provide $300
million for such projects.

grants focused on moving
basic research toward
human clinical trials and
are an important part of
CIRM’s strategy to advance
the best basic research
into clinical application.
These grants were given to
either advance molecules
or cell types with high
potential for use in regenerative medicine or to address
a bottleneck in the development of new therapies.
In 2009, the Early
Translational grants funded
research that could help
advance therapies for
diseases like type 1 diabetes,
Parkinson’s disease,
arthritis and blood diseases
in infants. Underscoring
the importance of this
leg of CIRM’s grant strategy,
the Early Translational
grants are expected to be
awarded annually.

Disease Team Awards
CIRM’s Disease Team Awards
launched an innovative
model for organizing interdisciplinary research teams
within California and around
the world. These awards
encourage the integration
Early Translational
of basic, translational and
Awards
The Early Translational grants clinical research in an
innovative team approach
provided more than
that has the potential to
$70 million to fund 16
advance therapies into the
clinic more rapidly.
Recipients of Disease
Team Awards are expected to
file a request to begin
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clinic trials with the U.S. Food
and Drug Administration in
just 48 months—or less.
CIRM President Alan
Trounson said the pace of
the Disease Team projects stands in contrast to
the decade or more that’s
usually required to reach
clinical trials. “By encouraging applicants to form
teams composed of the best
researchers from around
the world we think CIRM
will set a new standard for
how translational research
should be funded,” he said.
Notably, eight teams have
significant participation from
pharmaceutical or biotech
industry scientists who are
well versed in the clinical
and regulatory path of drug
development.
In October, CIRM’s Governing Board awarded 14
Disease Team Awards that
have the potential to lead to
breakthroughs for up to 11
different diseases including
several types of cancer, HIV/
AIDS, type 1 diabetes, stroke,
ALS, sickle cell anemia and
a rare genetic skin disorder, epidermolysis bullosa.
Advancing a therapy or cure
for any one of these diseases
would be an unprecedented
medical breakthrough.
The grants were awarded
to research spanning

three approaches: embryonic
stem cells, adult stem cells
and applications of stem
cells to develop or
deliver traditional small
molecule therapies.
Researchers in California
had the choice of building
their teams with scientists
from within the state, or augmenting the teams with additional expertise from CIRM’s
international Collaborative
Funding Partner program.
Four of the succesful teams
had partnerships with Canadian or U.K .scientists, with
the two countries committing
approximately $35 million
and $8 million, respectively.
One award went to a forprofit company—Novocell,
which is developing a therapy
for type 1 diabetes—and
will take the form of a loan.
Robert Klein, chairman of
the CIRM Governing Board
said, “In providing stem cell
funding in the form of loans,
CIRM is able to fund more
science and make a
more significant impact on
the speed of bringing new
stem cell-based therapies to
the people of California
and the world.”
More on the web
Read summaries
of all Disease Team Award
research projects
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Researcher working
with stem cells in a low oxygen
environment

International Teams: Re a c h i n g

Across Borders

CIRM is reaching across the continent and across oceans to bring together the world’s leading stem cell investigators. • This
year, the Maryland Technology Development Corporation, the Spanish Ministry of Science and Innovation, the Chinese Ministry
of Science and Technology and the German Federal Ministry of Education and Research each laid the foundation for collaborations with California researchers under new agreements brokered by CIRM. Those four join the Japan Science & Technology
Agency, Canada’s Cancer Stem Cell Consortium, the state of Victoria in Australia and the Medical Research Council in the
United Kingdom in signing agreements that make it easier for researchers in California to collaborate with leaders in stem
cell research around the world. • “One of CIRM’s primary goals is to accelerate the field of stem cell research as a whole,” said
Dr. Alan Trounson, Ph.D., President of CIRM. “In some instances, we can do this more effectively through collaborations that
involve the best scientific endeavors, regardless of geography.” • The agreements will ease collaborations between California
scientists and other researchers. With this broader pool of expertise, teams submit joint applications for funding in specific
research areas. When an application is approved, CIRM funds the California team members, and the other sponsoring institution funds scientists from their locales. • Already Canada has committed approximately $35 million (U.S.), the state of Victoria,
Australia has committed $5.4 million (U.S.) and the United Kingdom has committed roughly $8 million to fund those portions of
research taking place in the United Kingdom as part of jointly collaborative teams.

Dopaminergic neurons derived from human
embryonic stem cells

International Teams: C a n a d a
Two teams of California and Canadian researchers are on a search-and-destroy mission. Their target: the cells that give rise to
cancer. • Canada is a leader in cancer stem cell research, with researchers who were at the forefront in identifying cancer stem
cells in blood cancers. • In October CIRM approved two U.S.-Canadian collaborations worth approximately $75 million (U.S.) with
one common theme: the belief that cancer grows from aberrant stem cells. Researchers hypothesize that chemotherapy fails
and disease recurs because current treatments are scattershot, killing many cells but missing the stem cell source of disease.
• One team will focus on adult leukemia, which kills half of all adults diagnosed with it. Investigators have identified possible
targets on leukemia stem cells where the cancers are vulnerable, as well as candidate drugs that may be capable of striking
those targets. They hope to bring new therapies to trial in four years. The second team studies solid tumors affecting the brain,
colon and ovaries, looking for drugs that attack cancer stem cells. The group hopes to develop two to three investigational drugs
through a novel drug-development approach that relies on distinguishing the cancer-initiating cells from the rest of the tumor
cells for targeted therapy. • The leukemia cancer team includes Dennis Carson, M.D., of the University of California, San Diego,
and John Dick, Ph.D., of the University Health Network in Toronto, Ontario. Dennis Slamon, M.D., Ph.D., at the University of California, Los Angeles, along with Tak Mak, Ph.D., at University Health Network, lead the solid tumor work.
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building the base

Getting from stem
cell research to
cures requires a
robust pipeline of
scientific ideas and
talent. This pipeline
will ensure that
the best scientific
minds are engaged
across a spectrum
of academic and
industry settings and
that we are pursuing
the answers in
cellular biology that
will drive clinical
applications
of stem cells.
The Next Generation of
Stem Cell Scientists
CIRM has invested more than
$106 million to build California’s human capital through
programs that train the
next generation of scientists
and laboratory technicians.
In 2009 alone, CIRM directed
$69 million toward training
and developing the state’s
stem cell research workforce.
Through 16 Bridges to
Stem Cell Research Awards,
CIRM is engaging undergraduate and masters-level
students in stem cell science.
The Bridges program funds
lecture and laboratory courses, internship placements and
mentoring activities to support students in their research

progress and career opportunities. Graduates of
these programs will have
the expertise needed to
contribute to California’s
expanding stem cell research
labs in both industry and
academic settings.
Marisa Leal, a Bridges
trainee in the San Francisco State program, said
she hopes to earn an M.D.,
Ph.D. and develop therapies
for cardiovascular disease.
“The Bridges to Stem Cell
Research Awards not only
train tomorrow’s scientists,
but also give people like me,
a woman of color and firstgeneration college student,
the ability and opportunity to
reach my highest potential.”
In 2009, CIRM also funded
the work of graduate and
postdoctoral students and
clinical fellows working
in stem cell research labs
through the Research Training Program II. Recipients of
CIRM’s first Research Training grants, allocated in 2006,
were extremely productive,
contributing to more than
two-thirds of research papers
published with CIRM funding. The most recent training
grants funded 17 California
institutions, supporting
programs that encourage
young researchers to pursue
a career in stem cell science.
By providing them with
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funding to pursue stem cell
research projects, CIRM has
created a highly productive and focused group of
researchers with the training
they need to advance the
field and build an extensive and diverse pipeline of
world-class talent.
CIRM also supported
efforts at the state level to
advance legislation that
develops California as a
fertile ground for stem cell
science to take hold and
flourish. In October, Governor Arnold Schwarzenegger
signed SB 471, the California
Stem Cell and Biotechnology
Education and Workforce
Development Act of 2009.
The legislation sets expectations for CIRM to collaborate
with the California Department of Education and the
biotechnology industry to
incorporate stem cell
and biotechnology into
existing science and career
development programs
at the high school and
college level.
The Role of
Basic Research
Work by basic researchers seeking to understand
stem cell biology feeds an
early-stage pipeline of new
research ideas. Their discoveries into basic mechanisms
of stem cell biology directly
feed into work by scientists
who use those discoveries
to further their work toward
cures. CIRM’s Basic Biology Awards, planned annually, fund scientists whose
discoveries will reveal the
fundamental processes of
stem cells—knowledge that
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is essential to generate new
ideas that will drive therapies
for patients.
In 2009 CIRM funded 12
Basic Biology awards at five
California institutions worth a
total of $16 million. Included
in these grants is one that
seeks to turn undifferentiated human stem cells into
differentiated neurons that
could replace those damaged
by Parkinson’s disease in the
brain. Another is investigating the cellular mechanisms
that drive reprogramming
in order to find ways to
develop iPS cells on a large
scale for use in regenerative medicine, individualized
medicine and drug discovery.
We can realize the full
potential of stem cell science
only through the talent and
innovation of scientists
who dedicate themselves to
this area of research. By educating the next generation of
scientists we will continue
to build a base from which
this vital industry can continue to grow in California. And
by funding basic research
we advance our position as a
leading international hub of
stem cell science. Supporting basic research is also a
good investment: The National Institutes of Health has
estimated that each dollar
invested by NIH stimulates
$2.50 of economic activity.
More on the web
See a video with Bridges
recipients at San Francisco
State University
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Progress and Promise
in Treating
neurological diseases

Maggie, a former
marathon runner,
was diagnosed
in 2006 with multiple
sclerosis—a disease
whose symptoms
progress from
relatively mild, such
as the limb numbness she experiences, to severe,
such as paralysis
or loss of vision.

Supporting the
survivors
One early concern about
stem cell–based therapies
for neurological disease was
one of functionality. Even if
embryonic stem cells can
mature into an appropriate
nerve type, how can they ever
replicate the complex connections of the nerves carrying
memories of your children’s
names or your spouse’s face?
Because of the intricacy
of neural connections, Theo
“My hope is that there is a
Palmer, Ph.D. associate
cure by the time my children
professor of neurosurgery at
might have symptoms,” says
Stanford University, expects
Maggie, a 35-year-old poet
transplanted stem cells will
and teacher living in Texas.
She asked that her last name most likely first be used to
support remaining cells
and hometown not be used
rather than replace function.
due to potential employer
discrimination. Some employ- “This will improve or extend
the quality of life,” Palmer
ers, she says, do not want to
says, even if they don’t cure
hire someone they think will
become increasingly disabled. the disease entirely.
A Disease Team led by
Millions of Americans
researchers at the Salk Instiwhose lives are touched by
neurological disease, like MS, tute for Biological Studies in
La Jolla proposes to replace
Alzheimer’s disease, Parkinthe support cells surroundson’s disease or spinal cord
ing the neurons damaged in
injury, share Maggie’s hope.
ALS. Rather than replacing
These disorders are among
the function of the damaged
the most hotly pursued by
stem cell researchers around cells, which would require
forming new connections, this
the world and in California.
approach would protect reOf CIRM-funded research
maining neurons from damprojects that target a
age. The strategy has been
particular disease area,
31 percent focus on neurologi- effective in animal models.
Likewise, the stroke
cal disorders.
Disease Team led by Stanford

University researchers is
anticipating that inserted
stem cells would protect
cells that survived the stroke
rather than replacing those
that were lost. Another
CIRM-funded project has
early evidence in mice that
an approach using
embryonic stem cells
could protect nerve cells
in people with MS.
Disease in a dish
In some cases stem cells
may directly treat a neurological disease. In others,
they may prove most useful
for understanding the disease and finding new drugs.
Fred Gage, Ph.D. at the Salk
Institute for Biological Studies developed a model of ALS
in a lab dish and hopes to
use that model to test drugs
to treat the disease. Without
stem cells there was no way
to model the disease and
study it directly in the lab.
At the University of California, San Diego, Lawrence
Goldstein, Ph.D. has been
using a similar approach
to study the origins of
Alzheimer’s disease. He
wants to know if any existing
drugs can alter the progression of the disease in his
laboratory model.
“We can use stem cell
lines to test all known drugs
for off-label use. It’s a long

shot, but it is one worth taking,” Goldstein says. “If we
can find a drug that works,
that would be preferable
to transplanting cells into the
brain.” A team at the Parkinson’s Institute in Sunnyvale,
CA has a similar goal, using
stem cells to screen drugs
that improve the functionality of cells showing signs of
Parkinson’s disease in a dish.
The Pace of Progress
For all its challenges, Arnold
Kriegstein, M.D., Ph.D.,
director of the Eli and Edythe
Broad Center of Regeneration Medicine at the
University of California, San
Francisco, predicts that
stem cell transplants will one
day be used to cure disease.
“I don’t expect any
homeruns from the early
trials. The homeruns will
come later. We all need to
be prepared for that. These
trials are about the limits
of the current technology,”
Kriegstein says.
Though the pace of research may mean that some
cures are years away, Maggie hopes her children will
not endure the symptoms
of MS—or hide the fact that
they have it—the way she
has had to do. “I am hoping
for a cure for MS for the
next generation.”
More on the web
Watch an interview
with Fred Gage about
his ALS work
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Racks of experiments awaiting analysis
by the high-throughput robot

International Teams: Au s t r a l i a
Every promising stem cell treatment faces the same hurdle: assuring the U.S. Food and Drug Administration that the
cells cannot run amok. Developing tools to eliminate any undifferentiated stem cells that are capable of going astray is
at the heart of one of four new collaborations between California investigators and researchers in Australia. • The collaborations announced in May grew from an agreement signed last year by CIRM and the state of Victoria, the heart of
Australia’s stem cell research community. • Jeanne Loring, Ph.D., of the Scripps Research Institute in La Jolla, in partnership
with Andrew Laslett, Ph.D., of the Commonwealth Scientific and Industrial Research Organization, aims to design a way to rigorously select and destroy unwanted cells before stem cell transplantation. • The other partnerships are: Evan Snyder,
M.D., Ph.D., of Burnham Institute of Medical Research in La Jolla with Clare Parish, Ph.D., of Florey Neurosciences
Institutes and Colin Pouton, Ph.D., of Monash Institute of Pharmaceutical Sciences in Victoria, for research into Parkinson’s disease; Justine Cunningham, Ph.D., of Novocell Inc. in San Diego, in partnership with Andrew Elefanty, M.D.,
Ph.D., and Ed Stanley, Ph.D., both of the Monash Immunology and Stem Cell Laboratories, to develop tools for diabetes
treatment that recognize and eliminate undifferentiated stem cells that may form benign growths; and Frank LaFerla,
Ph.D., of the University of California, Irvine, in cooperation with Richard Boyd, Ph.D., of Monash Immunology and Stem
Cell Laboratories, to study a stem cell therapy for Alzheimer’s disease and find ways to prevent immune rejection of the
new cells without the prolonged use of immunosuppressants.

Retinal pigment epithelium derived from
human embryonic stem cells

International Teams: U n i te d

Kingdom

A research team composed of California and United Kingdom scientists hope to make cellular patches to repair the fabric of
the eye that degrades in age-related macular degeneration. The collaboration will take a promising model for the treatment
of the dry form of macular degeneration into clinical trials. • In a roughly $24 million program, funded by both CIRM and the
United Kingdom, Mark Humayun, M.D., Ph.D., and David Hinton, M.D., both of the University of Southern California, as well as
Dennis Clegg, Ph.D., of the University of California, Santa Barbara, and British researcher Peter Coffey, Ph.D., of University College London Institute of Ophthalmology, will build from earlier work in which researchers successfully induced human embryonic stem cells to form retinal pigment epithelium cells — the cells that degrade in the dry form of macular degeneration. • In
earlier research, the California investigators showed that such cell patches can be placed in the eye through minimally invasive
surgical procedures. There, they can engraft with existing cells and rescue photoreceptors. • A therapy for this disease will help
the estimated 450,000 Californians — and nearly 3 million across the country — who will lose vision due to age-related macular
degeneration by 2020. • This project is one of two disease teams with international collaborators funded by the Medical Research Council in the United Kingdom. The other team, led by Irving Weissman , M.D., at Stanford University, seeks to develop
an antibody-based therapy that targets leukemia stem cells. Together, the MRC is contributing approximately $8 million.
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sights on a cure for
Macular degeneration

Painter Virginia
Knepper Doyle’s
creativity and passion
as a nature enthusiast have taken
her art to audiences
from her home in
Tiburon, near San
Francisco, to New
York and Paris.
What her admirers may not
know is that over the last
11 years Doyle has lost
much of her central vision
to macular degeneration.
Since her diagnosis, Doyle
has left Impressionism
in favor of abstract art and
has seen her critical
acclaim grow.
“I was trying to be somebody else,” she said. “The
real me came out, and I didn’t
care if I made mistakes.”
This professional success
comes at a price; Doyle
has difficulty reading and
recognizing faces and can
no longer drive.
Doyle misses her lost
independence and is looking to stem cell scientists for
hope. With good cause: Many
experts consider macular
degeneration to be a disease
for which stem cells could
provide relief sooner rather
than later.

Vanishing cells
According to the National
Eye Institute, more than 1.7
million Americans have the
disease, in which cells in the
back of the eye slowly die.
These cells, called retinal
pigmented epithelia, or RPE
cells, form a nourishing
blanket over the light-collecting cells of the retina.
In the early, or “dry,” stage
of the disease, the RPE cells
at the center of a person’s
vision, called the macula,
atrophy, leaving a noticeable
distortion in the visual world.
In the second and more
severe stage, known as
“wet” macular degeneration,
abnormal blood vessels begin
to grow through the macula.
These vessels can leak
and lead to scarring and
eventual vision loss.
A permanent solution
Currently, no treatment for
dry macular degeneration
exists. Abnormal blood vessel growth of wet macular
degeneration can be arrested
with regular injections of
expensive anti-angiogenic
drugs directly into the eye.
Researchers have
struggled to find a more
permanent solution, including
two surgical procedures, both
of which involve relocating
a patient’s own RPE cells or
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macula. Either way, there
are not enough RPE cells to
work with in a patient’s eye.
And there are risks.
“Because you cut the
retina, 20 to 30 percent of the
time, the retina completely
detaches,” said Mark Humayun, M.D., professor of ophthalmology and biomedical
engineering at the University
of Southern California,
at a talk to CIRM’s Governing
Board in April. “You’re left
with poorer vision than
you started.”
Building a Better
Blanket
Several CIRM-funded researchers have the goal of
coaxing stem cells to form
a blanket of RPE cells for
transplantation. At USC,
Humayun received a disease
team award for work using
embryonic stem cells as a
starting point.
Martin Friedlander M.D.,
Ph.D., professor of cell biology at the Scripps Research
Institute near San Diego and
Gabriel Travis, M.D., professor of ophthalmology and
biological chemistry at the
University of California, Los
Angeles, have received Early
Translational grants to create RPE cells by reprogramming a patient’s own skin
cells into induced pluripotent
stem (iPS) cells. These cells
possess a versatility similar
to embryonic stem cells
and thus should have the
capacity to form RPE cells.
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Both groups hope to be in
human clinical trials within
the next few years.
Work pioneered by a
collaborator on Humayun’s
disease team award at
University College London
shows evidence that a procedure involving transplanting
stem cell–derived RPE cells
may work. Ophthalmology professor at University
College Pete Coffey, Ph.D.,
placed the RPE cells derived
from human embryonic stem
cells on a disk as thin as
cling film, and implanted the
disk into a pig’s retina during
a procedure that took 40
minutes. These transplanted
RPE cells properly nourished
the light-collecting cells of
the retina. Coffey and his
research group hope to treat
patients by 2011.
Busy with her successful
art career, Doyle may not
have the time to follow the
day-to-day successes and
setbacks of stem cell–based
therapies. But that doesn’t
mean she’s not eager for
a cure.
“I can’t wait,” she said.
“I just wish (stem cell research) will succeed with
all diseases.”
More on the web
See a video featuring
Mark Humayun discussing
his research
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basic research brings
clinical hope

Robert Blelloch,
M.D., Ph.D.,
a stem cell biologist
at the University
of California
San Francisco, has
been trying to
understand how a
cell hangs onto
its identity over time.

Now, Blelloch and other
scientists are getting excited
about tiny molecules
called microRNAs that seem
to play a major role in directing cells from one identity
to another and in holding
cells in their eventual fate.
They may in part explain how
Here’s the dilemma: Each cell two cells with identical DNA
in your body shares the same could become neurons or
heart muscle and why those
DNA with every other cell.
neurons don’t beat. “People
So how does a heart muscle
believe they could be very
cell know to contract rhythpowerful molecules that
mically, while an immune
we can get a handle on and
cell recognizes and attacks
use to manipulate cells,”
foreign invaders and groups
Blelloch says.
of neurons form complex
With such a seemingly
networks in the brain? Then,
broad role in controlling a
if our neurons and our heart
cell’s fate, microRNAs may
cells share the same DNA,
represent a new opportunity
why don’t neurons start
to understand stem cells and
beating? Or grow hair?
control them in laboratory
These questions are
research and experimental
more than a dusty academic
therapies. This potential isn’t
curiosity. The answers could
lost on stem cell researchers
mean new therapies for
diseases like diabetes, spinal in California and around the
world. In 2009, CIRM grantees
cord injury, HIV/AIDS and
neurodegenerative diseases— alone published 11 papers
linking microRNAs to stem
they could also mean better
ways of reprogramming adult cell biology and to possible
cells into therapeutically use- future therapies.
ful embryonic-like stem cells.
Building the heart
One newly discovered role
for microRNAs is in guiding
the development of the heart.
Deepak Srivastava, M.D.,
director of the Gladstone
Institute of Cardiovascular
Disease, has uncovered specific microRNAs that can
lead embryonic stem cells
to become three different
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kinds of cells of the cardiovascular system. Getting
stem cells to differentiate
into a cell type of choice
is one of the most difficult
problems facing stem
cell researchers.
In his clinical practice,
Srivastava cares for children
with heart defects that are a
direct result of the failure
of cardiac stem cells to properly differentiate. He hopes
his discovery can help make
sense of these diseases
and eventually find ways
to use stem cells to create
heart tissue to treat
cardiac defects in children
and restore cardiac
function in adults.
Holding Stem Cells
in Check
Blelloch’s lab at UCSF has
found that a set of stem
cell-specific microRNAs
are critical for an important
property of stem cells: their
ability to make new copies
of themselves, known as
self-renewal. This discovery
has implications for scientists’ ability to create induced
pluripotent stem cells—adult
cells that are reprogrammed
to act like embryonic stem
cells. The standard method
of creating these cells is to
insert genes into the DNA
of an adult cell such as
skin. According to Blelloch’s
research published early in
2009 and funded by CIRM,

introducing microRNAs into
a cell could be an alternative
way of transforming cells,
one that is safer and more
efficient, and does not
rely on modifying the cells
genetically.
A Practical Solution
One reason scientists are
excited about microRNAs is
their practicality. “They can
potentially someday be delivered like a drug,” Blelloch
says. MicroRNAs are active
for only a period of time, so
they behave more like drugs
and dont require making permanent changes to a cell’s
DNA. Yet one or two of these
powerful molecules may be
enough to make a dramatic
impact on a cell’s state.
Blelloch says it may be
possible someday to use
them to drive stem cell processes within the body without the need for introducing
new cells: for instance, giving
microRNA to a patient with a
damaged liver to temporarily
activate endogenous stem
cells in the organ. But using
microRNAs as therapies will
require more knowledge
about how they work, and the
quest to understand them is
just beginning.
More on the web
See a video about Blelloch’s
work using microRNA to
reprogram cells
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Neurons derived from embryonic stem cells

CIRM Workshop: Aut i s m
Autism is a disorder of profound puzzles. No one knows its cause. No one knows what goes wrong inside the cells of people who
have it. No one even knows how many varieties of autism there are and whether and how those varieties are related to one another.
• Induced pluripotent stem cells (iPS) grown from the tissue of people with autism may provide clues to these puzzles, participants
at a CIRM autism workshop in May concluded. iPS cells are generated by persuading fully differentiated cells to behave like pluripotent embryonic stem cells, that is, cells capable of turning into numerous other cell types. • In culture, the iPS cells could help
resolve many fundamental questions about the underlying biology of autism. Once matured into neurons, cells could be subject to
a battery of tests and environmental insults in an attempt to mimic the development of the disease. And where signs of autism develop in culture, further rounds of testing could reveal how to return those cells to normal function — providing a possible therapy
for the disorder. • The panel recommended that these cell culture studies be conducted in parallel with efforts to categorize the
many varieties of autism in order to correlate the cellular changes with the way autism manifests in individuals.

“When we say
that the goal of this 		
funding is
to get to the clinic, 			
these are not
just well-placed bets.
These are carefully
considered
projects.”
Jeff Sheehy, H IV/AIDS Advocate,
me mber of the CIRM Gov erning Board
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spotlight on diseases
At each board meeting, a Spotlight on Disease presentation
features patients, clinicians and researchers
speaking about t h e hope of ste m cell rese a r ch .
These are their stories...
23
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A type of stem cell appears to be the Achilles’ heel in some forms of
blood cancer including

leukemia.

Since 1937, some

researchers have hypothesized that cancers arise
from certain of the body’s stem cells, the cells primed to
make a variety of other cell types.

The problem was, “For a long time the tools
didn’t exist to really examine this hypothesis,” said Dr. Catriona Jamieson, M.D., Ph.D., an assistant professor at the University of California, San Diego.
But a recently completed phase 1 trial for a drug created by a San Diego-based company, TargeGen Inc., and investigated
in Jamieson’s lab, demonstrates that at least in the case of polycythemia vera, this focus on the stem cells, where the body
first stumbled into disease, holds promise.
Phase 1 studies test a treatment’s safety, not it’s effectiveness. The question of whether the drug works isn’t addressed
until a Phase II trial, after it is proven to be safe at a range of doses. So Jamieson, the director of the stem cell research
program at the Moores UCSD Cancer Center, wasn’t expecting symptom improvement when the drug entered these early
trials in patients with advanced disease. She knew it worked in tissue culture. Her laboratory had proved its efficacy in animal studies. But its success in humans wouldn’t be tested unless phase 1 ended successfully.
But to Jamieson’s surprise, the phase 1 trial improved the health of all 59 trial patients, many dramatically. Myelofibrosis,
a life-threatening scarring of the bone marrow, leaves its victims weak and tired, with spleens uncomfortably enlarged as
the disease advances toward leukemia. In the safety study, the spleens of all patients reduced in size by half or more. In half
of the patients, spleen size returned to normal. Abnormal production of white blood cells ceased in all patients.
“It’s exciting and kind of unexpected,” Jamieson said. “This was supposed to be a safety trial.”
The drug inhibited the stem cell’s initial error, the mutation of a gene called JAK-2, named for Janus kinase 2. The gene
mutates in 97 percent of all cases of polycythemia vera, in which the body makes too many red cells, half of all instances of
thrombocytosis, in which there are too many platelets, and half of all cases of myelofibrosis. In the trial, half of all patients
saw levels of mutant protein drop markedly.
“I thought it would be too little too late,” Jamieson said. “I didn’t think the results would be so good.”
I f t r u e , c a n c e r m ay b e m o s t v u l n e r a b l e t h e r e , at i t s s o u r c e .

What is it like to live
with leukemia?
In October 2008 Theresa Blanda
was at a turning point.
Already she ached. A tumor grew on her knee, forcing her to use a walker. Now laboratory tests showed the blood disorder she had
fought for five years was turning into leukemia. • Blanda had been diagnosed with polycythemia vera — an overproduction of red blood
cells. But in 10 to 15 percent of all cases, the disease toggles into an overproduction of white cells and eventually acute leukemia.
Blanda’s body produced as many as 95,000 white cells per cubic millimeter of blood, far above the normal 8,000 or so. • “I was headed
down the leukemic path,” she said. • Her only hope was a bone marrow transplant, but there was no suitable donor. Then she learned of
an experimental trial at the University of California, San Diego, targeting the stem cells that cause cancer. In October, she enrolled in the
trial. • “Within two months I went from using a walker, to a cane, to walking on my own,” she said. Her white blood cell count dropped to
normal. • “They’re hoping that treating this at the stem cell level means this can be treated like a chronic disease, like diabetes,” Blanda
said. “Will it keep working for me? I hope so.”
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“Within two months I went from using a walker,
to a cane, to walking on my own.”
Theresa Blanda

“The research is the most wonderful thing in the world.
It’s going to be the answer to so many things.”
Sharon Hayes

Every day the cells essential for vision,
called photoreceptors, shed their outer layer.
And every day, a layer of cells just
below these photoreceptor cells consumes the discarded shells.
But in

macular degeneration,

a sinister cycle emerges.
With age, the cell s below the photoreceptors, called the re tinal pigment epithelium,

lose cleaning

efficiency, and in some 2 million Americans with macular degeneration, the loss is disruptive.
As the retinal pigment epithelium cells fall behind in house cleaning, toxins from the discarded shells build. The accumulation
further damages the epithelial cells. Eventually, sections of epithelia die. Without the support of these cells, the photoreceptor
cells necessary for vision die, too. Vision blurs at the very center of the eye. Over time, these blurry patches expand.
That’s how dry macular degeneration takes eyesight, leaving the patient with an expanding blank spot in the center of his
vision. This often turns into “wet” macular degeneration, in which leaky blood vessels quickly destroy sight.
Unlike wet macular degeneration, “Dry macular degeneration has no effective therapy,” says Dr. David Hinton, M.D., a
professor of pathology, neurosurgery and ophthalmology at the University of Southern California Keck School of Medicine.
“That’s where we’re putting our efforts.”
To attack the problem, Hinton grows sheets of retinal pigment epithelium cells derived from human embryonic stem
cells. The hope is that these sheets can be used to rescue the photoreceptor cells losing their natural RPE.
So far, the lab-grown RPE layers function very similarly to natural cells. “There’s evidence that what looks like RPE cells
are RPE cells,” Hinton said. In multiple tests, the lab-grown layers of epithelia secrete the same growth factors, provide the
same nourishment and disposal processes, and express the same genes.
“They’re not 100 percent identical, but they’re very similar to normal RPE,” he said.
Dr. Mark Humayun, M.D., Ph.D., has worked out how to get the new cells into the eye. The professor of ophthalmology,
biomedical engineering, and cell and neurobiology at USC recently received a CIRM disease team award to pursue this work
and is preparing for animal trials to test the concept.
“The cells are growing well in culture and exhibit most, if not all, of the important characteristics of normal RPE,” he said.
“So we remain very optimistic.” If animal trials succeed, he hopes to see the procedure tried in humans in a few years.

What is it like to live
with macular degeneration?
The images on the playing cards
wouldn’t come into focus, but Sharon Hayes kept trying to play bridge,
making bidding mistakes as the game went along.
Finally, another bridge player had enough. “She said, ‘Sharon, you’ve got to go to the doctor right now.’ And we literally put down the
cards and we went,” Hayes said. • That’s how the Pasadena-area woman learned she had wet macular degeneration in her left eye. But
her eye had deteriorated beyond treatment. Leaky blood vessels growing beneath the retina left her with a gray cloud where people’s
faces should be — at the very center of her vision. • Her other eye had the dry form of the disease. It advances more slowly, but is untreatable. When it converted to the wet form, her doctor injected it with a drug called Avastin, which stopped the vessel growth. Within five
days, the sight in her right eye was 20/25 again, allowing her to continue painting and running her landscaping business. • She puts her
hope in studies to find new and better treatments. • “The research is the most wonderful thing in the world. It’s going to be the answer
to so many things,” she said. “If something new came out, I would try it in a heartbeat.”
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The mice were old.
At 18 months, they were near the end
of their normal lifespan. Worse, the plaques and
tangles that signal

alzheimer’s disease

ravaged their brains.

They could be shown the safe harbor in a water maze — a test
of mouse memory — every day and never remember where it was.
Frank LaFerla, Ph.D., director of the Institute for Brain Memory Impairments and Neurological Disorders at the University of
California, Irvine, didn’t believe stem cells held promise for Alzheimer’s patients. But he let experiment decide the question.
LaFerla and his team injected neural stem cells into the hippocampus of the doddering mice. A month later, he put the mice
into the water maze where they’d failed so miserably before. This time, the animals learned. They remembered. They performed
every bit as well as their Alzheimer’s-free peers. But it was puzzling. When LaFerla looked at the brains of the stem-cell treated
mice, the diagnostic markers for Alzheimer’s disease — amyloid plaques and neurofibrillary tangles — were still there.
“We found absolutely no difference,” LaFerla said. “This is unparalleled. This is the first time in our lab — or probably any lab
— we’ve been able to improve Alzheimer’s without lowering plaque pathology. Likewise, we had no effect on tangle pathology.”
Adding to the puzzle, few of the new cells turned into neurons. But when LaFerla looked more closely, he found the
brain’s learning center, the hippocampus, had new wiring — a dramatic increase in new connections between neurons,
called synapses. The remaining neurons were branching and touching and talking to a greater number of other neurons
than they had before the stem cells were injected.
“That was very interesting because the best correlate of cognitive decline is not plaques or tangles, but the degree of
synaptic loss,” LaFerla said.
Further studies revealed that the stem cells kicked off this communications revolution by secreting something called brainderived neurotrophic factor, or BDNF. The stem cells also induced all the surrounding brain cells to squirt more BDNF.
In fact, the researchers were able to inject BDNF into mouse brains and induce synaptogenesis, but at half the level induced by stem cells. This suggests that secreting BDNF is only part of what stem cells do, LaFerla said.
“We got into this not expecting it to work,” he said. “Now we know stem cells don’t need to replace neurons. By implanting stem cells into brains, there is almost a doubling of synaptic density.”
U n s u r p r i s i n g ly, t h e i r m e m o r i e s w e r e w o r t h l e s s .

What is it like to live
with alzheimer’s disease?
Dick Mora knew something was happening,
but he didn’t want to think about it.
Whole conversations would vanish from memory as though they never took place. It was frightening. • “We’d gone through quite a bit
with my mother who had Alzheimer’s disease,” he said. “She wouldn’t know who I was. So when things started happening to me, I was
very, very nervous. I really kind of kept it to myself.” • When he was finally diagnosed with Alzheimer’s in 2003, the Laguna Niguel man
thought it was the beginning of his personal fade to black. “I really believed I was going to be going down like Mother, that I wouldn’t
know my children, and I wouldn’t know my wife.” • But Mora, who retired from the pharmaceutical industry, was lucky. His doctor told
him about an off-label use of an existing drug to stop the progression of Alzheimer’s disease. Now, five years after his diagnosis — an
amount of time normally marked by steep cognitive decline — Mora’s disease has barely progressed. • “He can still drive a car,” said his
wife Nancy. “He is very self-sufficient.” • “Without aggressive treatment, my life would have been much different,” Mora said. “That’s why
I’m a very strong supporter of research and anything that could bring about a cure for this cruel and unforgiving illness.”
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“Without aggressive treatment,
my life would have
been much different.”
Dick Mora

“I’m frustrated
when I can’t button certain things,
when I can’t zip things,
when I can’t dance like I used to be able to dance.”
B a r b a r a D ’A m i c o

They’re like biological M&Ms — only very,
very small ones — designed to treat

arthritis.

A shell of juvenile cartilage cells wrap a center formed of stem cells
plucked from bone marrow.

changes of arthritis, according to Jeffrey
Lotz, Ph.D., director of the Orthopaedic Bioengineering Laboratory at the University of California, San Francisco.
Medicine has little to offer the 16 million Americans with osteoarthritis beyond pain treatment and joint replacement.
When a combination of genetic propensity and injury to cartilage kicks off the changes that lead to arthritis, there is no way
to halt it. Arthritis can also be triggered by joint infection, aging or gout.
It’s not a simple problem, Lotz said. Lack of adequate cartilage stem cells led Lotz to turn to the undifferentiated mesenchymal stem cells found in bone marrow. Then the question became how to make these cells — which can turn into fat,
bone, cartilage or skin — into cartilage. Thus the M&M idea arose. The sheath of juvenile chondrocytes — cartilage cells
— act like guides, sending signals that tell the stem cells, Hey, we’re supposed to become cartilage.
The pellets are mixed in a biomaterial, like M&Ms in Jell-O, Lotz said, and put into damaged cartilage, where they grow
into new tissue.
In tissue culture and tests in rabbits, the cells functioned according to plan. Whether they will work to replace native cartilage in weight-bearing joints awaits testing in larger animals.
William Robinson, M.D., Ph.D., assistant professor of immunology and rheumatology at Stanford University, looks at the
other side of the arthritis problem.
“You have to treat the underlying pathogenic process to have successful stem cell therapy,” Robinson said. “If the inflammatory process in the joint isn’t attenuated, it doesn’t matter what else you do.”
By comparing gene expression patterns in synovial fluid from around the knees of people with and without arthritis, he
confirmed that arthritis sufferers have a higher level of complement effector proteins. Complement proteins are part of the
body’s immune defense. When activated by antibodies, they destroy invaders. But in arthritis, they attack chondrocytes.
In animal studies, Robinson found that joint damage routinely turned into severe osteoarthritis in normal mice. But mice
deficient in complement healed without arthritis.
“Inflammation and complement are playing a prominent role in degenerative arthritis,” Robinson said. “If you want to be
successful, in terms of slowing its progression and regenerating tissue, you’re going to need to control that.”
T o g e t h e r , t h e y m ay h o l d a k e y t o r e pa i r i n g t h e e a r ly d e g r a d at i v e

What is it like to live
with Arthritis?
Six days a week,
Barbara D’Amico hits the gym.
“I do intensive workouts. I do weights. I do aerobics. That’s my part-time job, to stay healthy,” D’Amico said. • She’s fighting rheumatoid
arthritis. The Redwood City accountant has had the degenerative disease more than 40 years. She can make it seem like a snap; it’s
anything but. • “There are challenges every day — getting up, starting my day. I’m frustrated when I can’t button certain things, when I
can’t zip things, when I can’t dance like I used to be able to dance. But I still do my aerobics. I push myself. I challenge myself.” • Today,
the drug Orencia holds her disease at bay. “It’s the best medicine I’ve ever had,” she said. But when she was first diagnosed, doctors had
little to offer. They told her to take it easy. • “I really didn’t listen to the doctor. It’s probably the best thing I ever did.” • Seeing the way
therapies have improved makes her hopeful for a future stem cell-derived treatment to restore the damage done by arthritis. • “I think
in the long run it will help people and correct the deformity of the disease,” she said. “The problem is, now, they can’t reverse it.”
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outreach and policy

Calling California
In 2009 the people of California had several opportunities
to learn about the work of
CIRM and the state of stem
cell science. In the spring,
CIRM-funded scientists
spoke at in three town
forums—in San Francisco,
Los Angeles and San Diego.
Each featured an overview
of the field: scientists also
gave talks on the basic questions in stem cell biology
and on a therapy that is
nearing the clinic.
Altogether, the town hall
forums brought about 600
people up to speed on stem
cell science in California.
While the town hall sessions reached out to adults,
Stem Cell Awareness Day,
held Sept. 23, engaged the
next generation. Nearly 5,000
high school students saw
presentations in biology class
or in schoolwide assemblies
held by CIRM scientists.
The day also included a
poetry contest, won by high
school student Jonathan Lee
of the Drew School in San
Francisco (short form) and
Jessica Grubaugh of Purdue
University (long form).
In recognition of the promise of stem cell research,
the governors of California,
New York and Wisconsin
all proclaimed Stem Cell
Awareness Days in their
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state, as did mayors of six
California cities.
Worldwide, Stem Cell
Awareness Day events
included the launching of the
Stem Cell Charter in
Canada and a symposium
at Monash University in
Victoria, Australia.

Engaging the Nation
CIRM’s reach goes well
beyond stem cell science
in California. Advancing the
entire field means working at
the national level to ensure
that California scientists
work in a regulatory environment that encourages stem
cell research.
CIRM is working with the
Food and Drug Administration to streamline the process
of getting new stem cell
therapies through the FDA
and into the clinic. By bringing our grantees and the
FDA into conversation now,
those scientists will have a
better idea of what they
will need to present the
FDA in order to be allowed
to test prospective
therapies in patients.
CIRM also had an influential role in responding to
an initial draft of the new NIH
guidelines for funding embryonic stem cell research.
Working with CIRM grantees
who are developing new
embryonic stem cell lines,
CIRM is ensuring that our
grantees’ lines make it
into the national registry and
are permitted in federally
funded research.
fo r

R e g e n e r at i v e
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Stem Cells, Oh Stem Cells,
Endless potentials have you.
The ability to grow and divide,
Self-replicate, reproduce and renew.
Your diversity allows
For any kind of tissue.
To exist and propagate
Without many an issue.
Your powers of healing,
And of critical repair
Enable our lovers
To never despair.
Then why is it, Oh Stem Cell
That many assume
You’ve spawned from a corpse
Of an ‘evil’ one’s womb?
Where is the common notion
That the public should possess
That you’ve likely come from
A clinic, a cord or another address?
Prejudged and discriminated,
You are misunderstood.
But you dominate survival
In ways others never could.
You’ve shown the whole world
With genetic programming tech
That differentiation without limit
Should inspire Obama’s next check.
Your struggle, strong Stem Cell
Has influenced me
To live my whole life
With constant potency!
Jessica Grubaugh, Purdue University
Poetry contest winner–long form
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‘ T i s t h e day to praise,
			T he base of life unhazed.
					T he world in one c ell.
Jonathan Lee, The Drew School
Poetry contest winner – short form

Going Global Online
You don’t have to be in
California to learn about
CIRM-funded research.
People from around the world
have read about stem cell
research and browsed
through our funded grants on
our newly updated web page.
With about 350 unique visitors
per day, the site provides
background information on
the science, features about
new developments and a
comprehensive list of CIRM
funding, in addition to
materials from Governing
Board meetings and
funding opportunities.
CIRM offers several
ways for people stay up to
speed on our work. Videos on
Youtube (www.youtube.com/
cirmtv) explain advances
in the field; images on our
Flickr photo stream
(www.flickr.com/photos/cirm)
show the beauty of stem
cell science; our blog
(CIRMResearch.blogspot.
com) provides ongoing updates of scientific progress;
and Facebook fans receive
frequent updates about
our activities.
Taken together, our web
content, videos and blog
updates have been viewed
more than 240,000 times this
year. Most of those visits came
from people in the United
States, but we’ve also reached
people in Canada, the United
Kingdom, Australia, India,
Japan, Germany, China and
Spain, among others.

s cienc e cat e g o r y
By award number

•

•
•
•
•

Facilities				
Training
Basic research
Translational research
Pre-clinical research
Awarded grants

Applications

5%

9%
10%
11%

53%

12%

56%

21%

8%

15%

D iseas e cat e g o r i e s
By award number

•
•
•

•
•
•

•
•
•
•
•
•

Neurological disorders
Cancer		
Heart Disease
Blood/immune disorders
Sensory organs
Multiple disorders
Other disorders
Muscular disorders
Gastro-intestinal Disease
Diabetes
Bone/cartilage disorders
Fertility

3%

3% 2%

2%

4%
31%

5%
5%
6%
7%
17%
14%

During 2009 the CIRM Governing Board approved 75 grants that
will pay out $338 million during the duration of the funded projects.
That brings total grants awarded by CIRM through 2009
to 328—totaling more than $1 billion.
For a full report on CIRM finances visit the annual report online
at www.cirm.ca.gov/2009AnnualReport
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The Governing Board of CIRM
R e p r e s e n ti n g pati e n t s , r e s e a rc h e r s , bi o t e c h n o lo g y – a n d y o u

CIRM is governed by 29 dedicated Californians representing patients, researchers and the
biotechnology industry whose knowledge, passion and commitment to CIRM’s mission has guided the
organization through a successful first five years. These board members serve on eleven
subcommittees and on the three working groups that provide recommendations to the board
regarding CIRM funding, ethical standards and facilities.

Leadership

Patient advocates
Robert Klein, J.D.
(chair)

Marcy Feit, RN, MSN

David Serrano
Sewell, J.D.

Type II Diabetes
President & CEO,
ValleyCare Health
Systems

President,
Member, International
Advisory Board,
JDRF

Duane J. Roth
(vice chair)

CEO and Board
Member, CONNECT

Art Torres, J.D.
(vice chair)

Board of OneLegacy
Transplant Donor
Network

MS/ALS
Amyotrophic Lateral
Sclerosis Association,
National Multiple
Sclerosis Society

Leeza Gibbons

Jeff Sheehy

Alzheimer’s Disease
Founder & Board Chair,
The Leeza Gibbons
Memory Foundation

HIV/AIDS
Director for
Communications,
UCSF AIDS Research
Institute

Sherry Lansing

Jonathan Shestack

Cancer
Founder and Chair,
Sherry Lansing
Foundation

Mental Health
Founder & Vice
President,
Cure Autism Now

Francisco J. Prieto,
M.D.

Oswald Steward,
Ph.D.

Type I Diabetes
President,
Sacramento-Sierra
chapter, American
Diabetes Association

Spinal Cord Injury
Chair and Director,
Reeve, Irvine Research
Center, University of
California, Irvine

Biotechnology representatives
Michael Goldberg

Robert A. Quint,
M.D., FSCAI

General Partner, Mohr,
Davidow Ventures

Heart Disease
Charter Member &
Founding Fellow,
Society for Cardiac
Angiography
Interventions

CIRM Public Meetings:
ICOC meetings: 54

Ted W. Love, M.D.

Joan Samuelson, J.D.

Executive Vice
President, Head of
Research and
Development, Onyx
Pharmaceuticals

Parkinson’s Disease
Founder, Parkinson’s
Action Network

Subcommittee meetings: 93
Standards working group
meetings: 17
Grants working group
meetings: 19
Facilities working group
meetings: 15

Ed Penhoet, Ph.D.

Director, Alta Partners
Board Member,
Gordon & Betty Moore
Foundation
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Research representatives
Ricardo Azziz, M.D.,
MPH, MBA

M. Elizabeth Fini,
PH.D.

Chairman, Department
of Obstetrics
and Gynecology,
Cedars-Sinai Medical
Center

(Alternate)
Vice Dean for Research;
Professor and Director
Keck School
of Medicine of the
University of Southern
California

Robert Birgeneau,
Ph.D.

Jeannie Fontana.
M.D., Ph.D.

Chancellor, University of
California, Berkeley

(Alternate)
Director
Sanford-Burnham
Medical Research
Institute

Floyd E. Bloom, M.D.

Michael A. Friedman,
M.D.

Claire Pomeroy,
M.D., M.B.A.

President & CEO,
City of Hope

Vice Chancellor for
Human Health Sciences
and Dean of the
School of Medicine,
University of California,
Davis

Gordon Gill,
M.D.

Robert Price, Ph.D.

Executive Director,
Science
Communication,
The Scripps Research
Institute

David Brenner, M.D.

Vice Chancellor for
Health Sciences
and Dean, School of
Medicine, University of
California, San Diego

Nancy Milliken, M.D.

(Alternate)
Director of UCSF
Women’s Health
UCSF School of
Medicine

Philip A. Pizzo, M.D.

Dean of the Stanford
University School
of Medicine; Carl and
Elizabeth Naumann
Professor, Professor
of Pediatrics and of
Microbiology and
Immunology

(Alternate)
Associate Vice Chancellor for Research and
Professor of
Political Science
University of California,
Berkeley

(Alternate)
Professor of Medicine
and of Cellular &
Molecular Medicine
Dean, Scientific Affairs
University of California,
San Diego

William Brody, M.D.,
Ph.D.

Sam Hawgood,
M.B., B.S.

Carmen A. Puliafito,
M.D., M.B.A.

President, Salk Institute
for Biological Studies

Interim Dean, USCF
School of Medicine and
Chair, Department of
Pediatrics

Dean, Keck School of
Medicine, University of
Southern California

Susan V. Bryant,
Ph.D.

Gerald S. Levey, M.D.

John C. Reed,
M.D., Ph.D.

Vice Chancellor for
Research and
Professor, School of
Biological Sciences,
University of
California, Irvine

Kenneth C. Burtis,
Ph.D

Vice Chancellor, Medical Sciences & Dean,
School of Medicine,
University of California,
Los Angeles

President and CEO,
Sanford-Burnham
Medical Research
Institute

Jacob Levin, Ph.D.

Leonard Rome, PH.D.

(Alternate)
Assistant Vice Chancellor, Research
Development
University of California,
Irvine

(Alternate)
Senior Associate Dean
of Research
University of California,
Los Angeles

Donald C. Dafoe,
M.D.

Alexandra Levine,
M.D.

Kim Witmer

(Alternate)
Director, Pancreas
Transplantation, Kidney
and Pancreas
Transplant Center
Cedars-Sinai Medical
Center

(Alternate)
Chief Medical Officer
City of Hope

(Alternate)
Professor of Genetics
and Dean of the College
of Biological Sciences
Molecular and Cellular
Biology, University of
California, Davis
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icoc m e m b e rs h i p

ICOC
Subcommittee
Members

Legislative
Subcommittee
Susan Bryant
Michael Goldberg
Robert Klein
Claire Pomeroy
Francisco Prieto (Vice-Chair)
John Reed
Joan Samuelson
Jeff Sheehy
Art Torres (Chair)

Biotech Loan
Task Force
Floyd Bloom
Marcy Feit
Michael Goldberg
Robert Klein
Ted Love
Ed Penhoet
Duane Roth (Chair)
Jeff Sheehy
Oswald Steward

J e ff S h e e h y

ICOC Patient Advocate –
HIV/AIDS

Alternate
scientists
J u dy A n de rs o n , PH. D .

ICOC Patient Advocate –
Mental Health

Jay Ed e l b er g , M . D . , PH . D .
J o n at h a n A u er b ac h ,

Finance
Subcommittee
Ricardo Azziz
Robert Birgeneau
Floyd Bloom
Marcy Feit (Vice-Chair)
Michael Goldberg (Chair)
Robert Klein
Ted Love
Ed Penhoet
Philip Pizzo
Duane Roth
Jeff Sheehy
Oswald Steward
Art Torres

K e v i n Eg ga n , PH . D .

Harvard University

Scientists

A ndr e w B a l b er , P H. D .

S u sa n B o n n er -W e ir ,

Aldagen

Wa fi k E l - D e ir y , M . D . ,
P H. D .

M a r ga r e t B a r o n , M . D . ,

University of Pennsylvania

PH.D.

The Rockefeller University

Mount Sinai School of
Medicine

J e ff B u lt e , PH. D .

Am e l i a B a r t h o lom e w ,

John Hopkins University

M.D.

To dd E va n s , P H. D .

University of Illinois-Chicago

Albert Einstein College of
Medicine

A l i Br i va n lo u , PH . D .

S t ep h e n Em erso n , M . D . ,
PH.D.

Haverford College

Pat r i c i a D o n a h o e , M . D .

Harvard Medical School

S a n g e e ta B h at i a , M . D . ,
PH.D.

Ch a r l es ffre n c h -C o n s ta n t , PH. D . , F RC P

University of Wisconsin

Massachusetts Institute of
Technology

A l e x a ndra J oy n er , P H. D .

Br u c e B l a z a r , M . D .

G o rd o n F is h e l l , PH . D .

Memorial Sloane Kettering
Cancer Center

University of Minnesota

New York University School
of Medicine

I a n D . D u n ca n , PH. D .

Scientific and
Medical Research
Funding Working
Group

Bristol-Myers Squibb

P H. D .

GlobalStem, Inc.

Joslin Diabetes Center

Floyd Bloom
Susan Bryant
Michael Friedman
Robert Klein (Chair)
Francisco Prieto
John Reed
Jeff Sheehy
Art Torres

Emory University School of
Medicine

University of Manitoba
J o n at h a n S h es tack

P H. D .

NIH Guidelines
Task Force

D o u g l as C. Eato n , PH. D .

University of Cambridge

Pa u l a M . B o k es c h , M . D .

Patient Advocates
of the ICOC

J u di t h K imb l e , P H. D .

Cubist Pharmaceuticals

University of Wisconsin

A l a n F l ak e , M . D .
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B a r b a r a B oya n , PH . D .
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J o n at h a n D . G l ass , M . D .

Emory University

Joan Sa muel son, J.D.

( Ad mi n i s t r at i v e ch a i r )

A n n e Co o k e , PH . D .
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of Medicine
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R i c ha rd Ha rvey, P H .D.,
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FAA

Iva r M. Men dez, M.D.,
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Victor Chang Cardiac
Research Institute

PH.D., FRCS
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Dalhousie University

University of California, San Francisco

30

$102,971,301

University of Southern California
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$71,128,925

F reda Diane Mille r,
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$65,583,177

PH.D.
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22

$59,757,564
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University of California, Davis

15
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Sanford Consortium for Regenerative Medicine

1

$43,000,000

C. Ran dall Mill s, P H.D.

City of Hope National Medical Center

7

$36,730,319
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The Salk Institute for Biological Studies

13
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University of California, Berkeley	
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$34,626,605
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Scripps Research Institute
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Buck Institute for Age Research

5
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4

$26,281,356

Sean Mo rr ison, P H.D.

Sanford-Burnham Medical Research Institute
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$23,134,219

University of Michigan
Medical School

The J. David Gladstone Institutes

13

$22,633,003

University of California, Santa Cruz

9

$19,383,633

An n Kie ssling, P H .D.

Childrens Hospital Los Angeles

7

$14,219,310

Harvard Medical School

Ste phen Nav ran P H.D.

University of California, Merced

5
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Synthecon, Inc.
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5

$8,490,842

O l le Ko rsgr en, M.D.,
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4
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P H . D.

L aura Nikla son, M.D.,

Cedars-Sinai Medical Center

2
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Uppsala University
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1
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Yale University
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1
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San Diego State University	
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Washington State University

Scripps Health

1
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3
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Jon Odorico, M.D.

California Institute of Technology	

1
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University of Wisconsin

San Jose State University	

1
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California State University, Channel Islands

1
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California State University, San Marcos

1
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1
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San Francisco State University	

1
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John Ra sko, P H.D., FR CPA,

California State University, Northridge

1

$1,627,220

FRAC P

Humboldt State University	

1

$1,638,863

University of Sydney

California State Polytechnic University, Pomona

1
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California Polytechnic State University, San Luis Obispo

1
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California State University, Long Beach

1

$1,355,700

J o hn Lak e, M.D.

P H.D.

California State University, Sacramento

1

$1,343,940

University of Minnesota

University of Connecticut

California State University, Fullerton

1
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California State University, San Bernardino

1
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1
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J o hn Ha ssell, P H .D.

McMaster University
S h elly Hei mf el d , P H .D.

Fred Hutchinson Cancer
Research Center
M ar c Jen k in s, P H.D.

University of Minnesota
D o ugla s Ke rr, M.D., P H.D.

John Hopkins Hospital

D i a ne K rau se, M.D., P H.D.

Yale University School
of Medicine
Pa ul Kule sa, P H .D.

Stowers Institute for Medical
Research
An dr ew Kung, M.D., P H.D.

Dana Farber Cancer Institute
J oanne Ku rtzbe rg, M.D.

Duke University Children’s
Hospital

I h or Le mis ch ka, P H .D.

F rank Raus cher P H.D.

City College Of San Francisco

Mount Sinai School of
Medicine

The Wistar Institute Cancer
Center

Berkeley City College

1

$1,093,569

VistaGen Therapeutics, Inc.

1

$971,558

Gamma Medica-Ideas, Inc.

1

$949,748

Pamela Ray mond, PH.D.

Vala Sciences, Inc.

1

$906,629

University of Michigan

Invitrogen Corporation

1

$869,262

O l le Lin dvall, M.D.,
P H . D.

Fluidigm Corporation

1

$749,520

Yair Reis ne r, PH.D.

Human BioMolecular Research Institute

1

$714,654

Weizmann Institute of Science

Childrens Hospital Oakland Research Institute

1

$55,000

TOTALS

328

$1,017,837,852

Lund University
H a i-Quan Mao, P H.D.

Johns Hopkins University
Camillo Rico rdi, M.D.
Wi llia m Mat sui, M.D.

University of Miami

Johns Hopkins University
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University of WisconsinMadison
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M a uricio Rojas, M.D.

Glyn Stacey, P H.D.

Dav i d Wi l l i a ms , M . D .

Emory University

National Institute for Biological Standards and Control

Children’s Hospital Boston

Real-Estate
Specialist
Members

R o b i n Wri g h t , PH. D .

D e b or a h H ys e n

Dana Farber Cancer Institute

University of Minnesota,
St. Paul

Ste phen St rom, P H.D.

M i c h a e l B . Ya ffe , M . D . ,

University of Pittsburgh

P H. D .

Chief Deputy Secretary for
Facility Planning, Construction and Management for
the California Department of
Corrections

Lorenz Stu der, M.D.,

Massachusetts Institute
of Technology

Edwa rd K as h i a n

R aym ond Roo s, M.D.

University of Chicago

Charle s D. Stile s , PH.D.

M i chael R. Ro sen, M.D.

Columbia University
Al an Ro sm arin, M.D.

University of Massachusetts

Fr a n c isc o Pr i e to , m .d .

ICOC Patient Advocate for
Type I Diabetes
J e ff S h e e h y

University of Toronto

Dav i d L i c h t e n g er ( C h a i r )

J o n at h a n S h estac k

Megan Sy kes , M.D.

T h om a s Zwak a , M . D . ,

Integrity Facility Solutions (IFS)
and Intrepid Capital

ICOC Patient Advocate
for Mental Health

Harvard Medical School

P H. D .

Ethicists

Ad Hoc Scientists

Alternate
Real-Estate
Specialists

G e o r g e Da l e y , M . D . , PH . D .

Ja m e s Fr ag e r

University of California,
San Francisco
Biomedical Ethics related
to oocyte, embryo and stem
cell research

P e t er Za nds tr a , P H . D .

University of Michigan
Ja net Ro ssant, P H.D.

COC Patient Advocate
for Cancer

ICOC Patient Advocate for
HIV/AIDS

Memorial Sloan-Kettering
Cancer Center

P H . D.

(Co-Chair)

Lance-Kashian & Company

PH.D.
T h eo d ora Ross, M.D.,

S h err y La n s i n g

University of Toronto

Baylor College of Medicine
V iviane Tabar, M.D.

J osh Rubin, M.D., P H.D.

Washington University

Memorial Sloane Kettering
Cancer Center

M i chael Ru d nick i, P H.D.

Shuichi Takayama, P H.D.

Harvard University

Cornerstone CMS, Inc.

Ottawa Health Research
Institute

University of Michigan,
Ann Arbor

J o h n Tr oja n owski ,

J o e M o ck

M . D . , PH. D .

University of Pennsylvania

ZORO LLC; Signature Fruit
Company, LLC

J o s h S a n es , P H. D .

Wa rr e n “Ne d” Sp i ek er

Harvard University

Spieker Partners

Al an Ru ss ell, P H.D.

Cathe rine V e rfaillie,

University of Pittsburgh

M.D.

David Scadd en, M.D.

Harvard Medical School

Joel Vol dman, P H.D.

M i chael Schnei d er, M.D.

Massachusetts Institute of
Technology

A l l a n Spr a dl i n g , PH. D .

Johns Hopkins University

Imperial College London
Amy Wage rs, PH.D.

Harvard Medical School

P H . D.

Tufts University

John Wagne r, M.D.

University of Minnesota

Scientific and
Medical Research
Facilities Working
Group Members

S t even She ri dan, P H .D.

Ad Hoc
Real-Estate
Specialists
P e t er Isa kov i c

Grubb & Ellis
S t u a r t S h iff

Divco West Properties

N o rman Sha rple ss, M.D.

University of North Carolina

(Co-Chair)

T e d P e t ers , p h .d .

K.U. Leuven

Jame s Schwob, M.D.,

B e r n ard Lo , m . d .

PH.D., MB. BChir.

Patient advocate
members

University of Oxford

M a r cy F e i t , RN , M SN

Herman Wal dmann, FRS,

Millipore, Corp.
Samuel W eiss , P H.D.
Pa ul J. Si mm ons, P H .D.

University of Calgary

The University of Texas Health
Science Center at Houston

Hart mut Wek erle, M.D.

H a rind e r Singh, P H.D.

Max-Planck Institute of
Neurobiology

University of Chicago
Margaret We rne r-Was hI g o r Sluk vin, M.D., P H.D.

burne, P H.D.

University of Wisconsin,
Madison

University of New Mexico in
Albuquerque
T heres a White s ide, P H.D.

University of Pittsburgh

ICOC Patient Advocate for
Type II Diabetes, President
and CEO, ValleyCare Health
System
J oa n S am u e ls o n , J . D .

ICOC Patient Advocate for
Parkinson’s, President, Parkinson’s Action Network
Dav i d S err a n o S e w e l l ,

Scientific and
Medical
Accountability
Standards Working
Group Members

D or ot h y R o b er ts, j. d .

Kirkland and Ellis Professor,
Northwestern University
Law School
Bioethics and the interplay
of gender, race, and class in
legal issues concerning
reproduction and bioethics
Pat r i ck Tay lo r , J . D

Deputy General Counsel,
Children’s Hospital Boston,
Legal, ethical, compliance and
policy issues

Member Patient
advocates of
the ICOC

Scientists/
Clinicians

M a r cy F e i t , r n , ms n

J o s e Ci b e l l i , PH . D .

ICOC Patient Advocate for
Type II Diabetes

Michigan State University
SCNT & Primate Embryonic
Stem Cells

J . D . ( Vic e C h air)

ICOC Patient Advocate for
MS/ALS, San Francisco City
Attorney’s Office

Pacific Lutheran Theological
Seminary, Graduate
Theological Union
Biomedical Ethics of stem cell
research; Genetics

R o b e r t K l e i n , j . d.

ICOC Chairman

K e v i n Eg ga n , PH. D .

Harvard University
Epigenetics, SCNT

J e ff S h e e h y

ICOC Patient Advocate for HIV/
AIDS, Director of
Communications, AIDS
Research Institute at UCSF
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J effrey Ko rdower, P H.D.

Jim Lott, mba

Mario Obledo, j.d.

To dd D u b n i c off, p h .d.
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Rush Presbyterian-St. Luke’s
Medical Center
Neurodegenerative Diseases

Executive Vice President,
Policy Development and Communications, Hospital Association of Southern California

Co-Founder, Mexican
American Legal Defense and
Education Fund, Sacramento

Science Writer/Multimedia
Editor

Contract Administrator &
Compliance Officer

K e nneth Ol d en, P H .D.

National Institute of
Environmental Health
Sciences
Cellular Biology/Biochemistry,
hematopoietic SCs
Ja net Rowley, m . d .

University of Chicago School
of Medicine
Oncology, Molecular
Genetics, and Cell Biology,
hematopoietic SCs
R o bert Taylor,
M . D., P H.D.

Emory University
Reproductive biology; IVF and
egg donation
J o hn Wagner, m. d .

University of Minnesota
SC transplant biology,
clinical trials

Gurbinde r Sa dana, M.D.

Physician, Medical Director
of Critical Care Services at the
Pomona Valley Hospital
Medical Center

Diversity Advisory
Committee
Malik Baz, M.D.

Board of Directors, American
Lung Association of Central
California; President, Baz
Allergy, Asthma and Sinus
Center, Fresno

M a r ga r e t F er g u s o n

Zac h ar y S c h e i n er , ph .d .

R a nda l P h am , M . D .

Finance Officer

Science Associate

Chair, Ethnic Medical Organization Section, California
Medical Association, San Jose

D o n G i b b o ns

K e l ly S h epa rd , p h .d .

Chief Communications Officer

Science Officer

B a r b a r a Yo u n g , P h . D .

U ta Gri es h a mme r , ph . d .

Ch i l a S i lva - M ar t i n

Consultant, California State
University Office of the
President, Los Angeles

Science Officer

Financial Services Officer

D o u g l as G u i l l e n

B e t t i n a S t eff e n , m .d .

Office Manager

Science Officer

CIRM Employees

Ly n n Ha r w e l l , m b a , j . d .

I a n S w e edl er , j. d .

Deputy Legal Counsel

Am y Ada ms

Deputy to the Chair, Finance,
Policy & Outreach

Communications Manager

S o h e l Ta l i b , ph . d .
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General Counsel

Science Officer

Pat B e cke r

R i ck K e l l er

Senior Executive Assistant to
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Facilities Analyst
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Deputy Grants Management
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Executive Director, ICOC

Science Officer
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Grants Management Specialist

Jame s W ille rson, m .d .

Arthur Fle mming, M.D.

University of Texas
Health Sciences Center Texas
Heart Institute
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Chair,
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Chairman of the Board

Network of Ethnic Physicians
Organization; Chair, Region VI,
National Medical Association,
Los Angeles

Senior Administrative
Coordinator

Am y L e w is , m b a
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Accountability
Oversight
Committee (CFAOC)
J o hn Chiang, (Chair)
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Da niel Brunne r

Executive Vice President
(retired), FirstHealth
Lo ren G. Li ps on, m. d .

Professor Emeritus of
Medicine, Keck School of
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R o b e r t K l e i n , j . d.

S c ot t To c h er , j. d .

Grants Management Officer

Associate Legal Counsel to
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G e o ff Lo ma x , Dr . P H . ,

Ar t To rr es , J . D .

M . P. H.

Vice-chair of the Board

Senior Officer for Medical &
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& Compliance Officer

A l a n Tro u ns o n , ph .d .

S u sa n M ar to n

Ni ck Wa rs h aw

Grants Technical Assistant

Senior Administrative
Coordinator

R o s a Ca n e t -Av i l es , p h .d.

Science Officer
Pamela F ree man Fobb s,
J.D. (chair)

I n gr i d Ca r a s, p h .d .

Past President, Auxiliary to the
National Medical Association,
Fresno

Science Officer

Grants Review Specialist
Ph.D.

Am y Ch e u n g

Professor of Psychology,
San Francisco State University;
Fellow, Center for Health
Disparities Research
and Training, San Francisco

Administrative Assistant to the
Executive Director

Science Officer

J e n n ife r P r y n e

Keith Norris, M.D.

M e y b e l Co r t e z

Assistant Secretary to the
Board

Interim President, Charles
Drew University of Medicine
and Science (Los Angeles)

Grants Technical Assistant

Pat r i c i a O l so n , p h .d.

Executive Director of
Scientific Activities

E l e n a W h i t e-N e g r e t e

Grants Management
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L i l a Co l l i ns , p h .d.

M i c h a e l Ya ffe , p h .d .

Science Officer

J o h n R o bs o n , PH . D .
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Vice President of Operations
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G i l S am b r a n o , PH. D .
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“The
Disease Team
Awards
are going
to be beyond
an experiment.
This is going
to be a
48 month sprint
to success
for all of
those patients.”
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