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cells into cures.”




To sup%ort 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.

DIANE PREWITT: A LONG-TIME
SUPPORTER OF BLINDNESS RESEARCH
THROUGH THE FOUNDATION

FIGHTING BLINDNESS. SHE HAS RETINITIS
PIGMENTOSA, A DEGENERATIVE

FORM OF BLINDNESS
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was established by Proposition 71,
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To
the people
of
California

A Message from the chair
ROBERT N. KLEIN

With $1.15 billion

In stem ce

dll

faculty recruitments
COmmlttGd , global collaborations set, human

trials underway and President Obama in the
Whitehouse, the stem cell world changed in 2008.

California Institute for Regenerative Medicine

Yet, for the California Institute for Regenerative Medicine (CIRM), the real change began November 2,
2004. The dynamic evolution of 2008 arose out of the will of 7,000,000 Californians voting in another year of
financial crisis, to pass Proposition 71: a Constitutional Amendment and an Initiative, passed as one integrated
ballot measure, creating a stem cell funding agency with $3 billion in bond authority.

HOW FAR HAVE WE COME? In 2004 we needed to place these words in the California Constitution to as-
sure the long-term freedom of scientific research to develop medical therapies:

“There is hereby established a right to conduct stem cell research involving adult stem cells, cord blood
stem cells pluripotent stem cells and/or progenitor cells.”

In 2008, University of Californa, San Diego Assistant Professor Catriona Jamieson, because of this freedom
and stable funding, commenced the first human trial of a therapy derived in part from Proposition 71-funded
stem cell research: a therapy that may treat a myeloproliferative blood disease that can lead to leukemia and
strokes. As 2009 commenced, less than a week after President Obama’s inauguration, the FDA approved stem
cell therapy trials for acute paralysis—a therapy derived from embryonic stem cell research that originated in the
laboratory of Hans Kierstead at the Reeve-Irvine Research Center at the University of California, Irvine.

With the new President and the beginning of the FDA trials, the stem cell revolution has now been truly
launched. Yet, there is much more to do. In 2009, the new Congress and President will need to remove restric-
tions on federal funding for research with all human embryonic stem cell lines and for the creation of much-
needed new embryonic stem cell lines. The International Society for Stem Cell Research (www.isscr.org) has
posted a policy paper in the news archives reaffirming that embryonic stem cell research remains “the gold
standard,” signed by a significant number of CIRM grantees. Yet, the Congressional battle to provide federal
funding for the full range of stem cell research still lies before us.
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FEDERAL FUNDING IS NOT SECURE In 1998 President Clinton
tried to initiate embryonic stem cell research funding only to find in
1999 that the conservative resurgence of the House of Representa-
tives forced him to abandon this commitment.

Proposition 71 and its constitutional protections for the full scope
of stem cell research and its long term funding through 2018 will
remain a safe harbor in a sea of change. California must sustain this
revolution through early human trials if the stem cell revolution is to
thrive through this volatile period.

We celebrate 2008 and the progress, but remain vigilant, focused
on the mission, and cautiously optimistic, as the speed of scientific
and clinical advances in stem cell research provide extraordinary
breakthroughs and discoveries.

As we start 2009, we can also celebrate a major increase in NIH
research funding for 24 months. At month 25, what happens? Can
the nation sustain this research funding surge? We hope it can; but,
we know California’s funding level will be sustained for more than
108 months. The funding stability must be there to carry these critical
new therapies through early human trials, for which NIH has drasti-
cally reduced its funding.

FOCUS ON EARLY PHASE TRIALS The current financial crisis
aggravates the recent, historical lack of capital in the developmen-
tal space between clinical studies and phase 2 human trials. It
deepens and widens the “Valley of Death” that new stem cell ther-
apies must navigate. Traditionally, NIH funding has not focused
on this area, but Proposition 71 funding focuses on it as a mission
critical core program objective. Both the basic research and the
clinical trial ends of the research pipeline represent critical contri-
butions to advancing stem cell therapies. Hopefully, the NIH will
expand funding in this area or develop collaborative funding with
CIRM for therapy development.

CIRM, in 2009, has already shifted its focus to funding this de-
velopment resource gap. Announced CIRM programs include sub-
stantial funding for biotech companies,
alone or in collaboration with academic
institutions. In 2009 alone, $60 million
is scheduled for Translational Research
grants, and $210 million is scheduled
for Disease Team grants and loans. In
2009, the Board will address resource
allocations, in its strategic plan review,
for early human clinical trials.

If efficacy can be proven, the pub-
lic’s will cannot be reversed or defeated.
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We must sustain the translational ele-
ment of this scientific revolution un-
til two things happen:

¢ The value to patients is effec-
tively proven with successful human
trials of stem cell-based therapies.

¢ A path to affordable access to
these stem cell therapies has been
built for Californians and the world.

This will be California’s con-
tribution in collaboration with great scientists and clinicians from
many states and countries, and now the NIH. Certainly California
has not and will not succeed in isolation.

California’s research has advanced with the inspired contribu-
tions of its peer review panels — drawn primarily from Europe and
North America, all from outside of California. A list of the extraordi-
nary men and women who have contributed their time to driving the
scientific excellence of these peer review sessions is included on page
37 of this report. The patients and citizens of California are grate-
ful for the dedication of these scientists and the special efforts of the
Scientific and Medical Grants Working Group Chairs Stuart Orkin,
Ali Brivanlou, John Sladek, Dennis Steindler and Rainer Storb; and
Vice-Chairs Joan Samuelson and Jeff Sheehy.

CALIFORNIA'S RESEARCH ASSETS Entering 2009, CIRM will
have approved funding more than $500 million in scientific grants,
with another $300 million authorized in the grant and loan pipe-
line. Another $1.15 billion has been authorized for the construc-
tion of new stem cell research facilities and faculty hiring (including
$880 million in donor and institutional matching funds). These fa-
cilities are scheduled for completion in 2010. With the Chairman’s
Office, the Facilities Working Group that drove the Major Facilities
competition was chaired by David Lichtenger, with board member
David Serrano Sewell as the Vice-Chair.

Global collaborations with nations are in place, providing $5 mil-
lion from Australia for Early Translational grants and over $50 million
of international research funding from the United Kingdom, Canada,
and Spain on the Disease Team Initiative RFA. These research fund-
ing contributions, covering the research conducted outside Califor-
nia, brings the total matching donor, international, and institutional
funding commitments to over $1 billion, on the first $1 billion (by
September 2009) in CIRM’s projected funding commitments. There
is a moral imperative that we marshal every possible resource to match
the vision of California’s voters. To date, the matching fund commit-
ments have been remarkable.

California Institute for Regenerative Medicine



EXTENDING THE FUNDING HORIZON The Initiative that created
CIRM begins by establishing in the California Constitution, “The
California Institute of Regenerative Medicine...to make grants and
loans.” Beyond the classic grant programs, a loan program was envi-
sioned for later stage research. The $3 billion for research funding is
not enough, unless substantial portions of the funding are recycled
to push sufficient medical research through early trials to reach the
broad scale momentum necessary to create an entire new field of
medical therapies.

With the Chairman’s Office, the Loan Task Force, under the
leadership of board member Duane Roth and Finance Subcom-
mittee Chairman Michael Goldberg, guided the development of a

loan program in 2008. The ultimate goal is to expand a $500 million

CIRM loan program with the hoped for proposed federal guarantees
to yield a $1 billion initial program. That amount would be scaled
up by recycling an additional $1 billion in repayment proceeds over
the first decade of the program. In short, with $500 million in federal
long-term guarantees and recycled principal repayments, interest and
stock warrant revenue from borrowers, over $1.5 billion in additional
resources could be added to the Proposition 71 research portfolio.

This loan program will provide funds to companies developing
new cures for Californians and the world while also creating an ongo-
ing source of funding for these critical commercial ventures.

When making critical funding allocations for research on miti-
gating or curing forms of cancer, heart disease, diabetes, dementia,
arthritis, blindness, and stroke, among many candidate therapies,
it is essential to our goals to expand our portfolio size through in-
novations — like the loan program. As we diversify the portfolio, our
opportunities for success in the development of vital knowledge on
the development path of chronic disease and the chance to prove
successful therapies could be enhanced dramatically.

CALIFORNIA'S POLITICAL LEADERS ARE KEY The stem cell
agency’s remarkable progress has, each year, been lifted and advanced
by the special dedication of California’s constitutional and legislative
leadership to the mission of developing stem cell therapies to reduce
human suffering. For 2008, I would
like to express the Board’s apprecia-
tion for their special contributions
which has been recognized in detail
on our Web site at www.cirm.ca.gov .

California is a state united be-
hind the stem cell research mis-
sion. The first human therapy trials
underway may take years to perfect,
before patients can routinely benefit

California Institute for Regenerative Medicine

from this revolutionary field of medi-
cal science. That day will come in
large part due to the commitment
California has made - through its
government sector ($3 billion) and
its civic sector ($1 billion to date) —
to drive this frontier forward for the
benefit of mankind with treatments
on the horizon for diabetes, heart dis-
ease, blindness, neurodegenerative
diseases, forms of deafness and other
chronic diseases.
By 2010, a recent economic
study suggests the agency’s funding
will have generated at least $100 mil-
lion of new tax revenue for the State,
by the time the state’s general fund will pay the first $15 million in debt
service on the stem cell bonds. In addition, an estimated 13,727 job
years will have been created by the major facilities funding alone. By
2010, just the new research facilities funded by CIRM and donors will
also house over 2,200 scientists, clinicians and their research personnel.
The long-term economic multiplier effects of this vast expansion in
California’s biomedical research sector will launch a major wave of ex-

pansion in California’s second largest technology job sector — biotech.

THE ULTIMATE REWARD Beyond economic benefits, including
potential relief from chronic health care costs for California’s patient
families, government and businesses, the ultimate benefits we reach
towards everyday are for each child, husband, wife or parent who is
a patient. Last summer, [ attended a Foundation Fighting Blindness
event. A father, suffering from retinitis pigmentosa, a form of blind-
ness, showed me his bionic eye that permitted him to see only bright
lights and shapes. He said he was saving his other eye for stem cell
therapies. His daughter stood by his side, only in her 40s, her eyesight
deteriorating. She knew the future — blindness, or just possibly, stem
cell therapies to repair and restore her sight and her father’s.

Will the pending collaboration of California scientists with the
United Kingdom’s scientists on retinal disease accelerate human ther-
apies? Large animal trials are already showing success in England.
California scientists work in global collaborations; the world awaits
the outcome. A father and a daughter await the outcome. Hope for
California, hope for the world’s families is betting on the vision of
7,000,000 California voters. I am hoping for the day I can look this
father and daughter in their eyes and they can see me.

Thank you California.

ANNUAL REPORT 2008

A colony of human embyronic stem cells (light blue) growing on fibroblasts (dark blue).
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To
the people
of
California

President’s Letter:
ALAN TROUNSON, PHD

My first year leading
California’s state

stem cell agency has been
an exhilarating

experience.

The pace of discovery in the fields
of regenerative medicine and stem cell science

California Institute for Regenerative Medicine

is accelerating faster than we had imagined possible. Some of this acceleration comes from really unexpected
developments in the research. The most notable example; the reprogramming of adult cells to resemble embry-
onic stem cells, so-called induced pluripotent stem cells (iPS). Researchers in the field had long talked about
nuclear reprogramming being theoretically possible, but few placed it on any list of likely successes.
Another fulfilling aspect of this year has been watching CIRM grantees adapt to the twists and turns of the
field and quickly making significant advances to expand and define the new research territory. In June when
we awarded 16 grants for deriving new stem cell lines, the most common successful projects were to com-
pare embryonic and iPS cells. Those comparisons will be critical for iPS cells to be considered for clinical
use and for calibrating their role as a research tool. The latter use may have the most ultimate promise and
is already proving to be invaluable for interrogating the cause and variants of complex human diseases.
Also in June, Sheng Ding at Scripps Research Institute published a study using drug-like small molecules
rather than viruses to carry reprogramming genes into cells, moving the iPS cells closer to being safe for clini-
cal use. By September, Jean Loring and her team that included a CIRM Scholar also at Scripps published a
database of gene expression profiles that will allow researchers to better sort pluripotent cells, iPS or embry-
onic, from other cells. Then in December the CIRM Governing Board awarded both Loring and Ding grants
to take their work to the next steps. Other CIRM grantees have already created iPS lines with genetic profiles
specific to Alzheimer’s and other diseases that should prove to be highly valuable tools for probing the cause
of those diseases and defining points to intervene with routine drug therapy.

CANCER AND STEM CELLS As it became clearer in the literature that there are mutant cells with stem

cell-like properties at play in the early development and later spread of most cancers, CIRM grantees be-
came leaders in defining the similarities and differences between those “cancer stem cells” and normal stem
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cells. This work is bound to discover
new opportunities for innovative and
traditional cancer therapies.

In May, Wei Guo at UCLA pub-
lished the discovery of a series of
mutations that can convert normal
blood stem cells into cancer stem
cells. Then in October, Emmanuelle
Passegue and colleagues at Stanford

announced that a well-known family i i
of cancer fighting proteins also helps blood-forming stem cells divide
normally. These two push-and-pull findings hold great promise for
uncovering novel ways of treating cancer and preventing its spread.
These papers represent a small sample of the CIRM grantee portfolio
secking to use stem cells to better understand and treat cancer.

This brings me to one of the great days of my first year. That
was in late March when we heard that Catriona Jamieson from
UCSD, along with collaborators around the country, had used two
different stem cell assays to verify that a particular cellular pathway
triggers a myeloproliferative disorder that can lead to acute leuke-
mia. Working with a local bioetech company, she showed that an
inhibitor of that pathway can stop the disorder. That drug is now
in clinical trials in humans—the first clinical trial arising in part
from CIRM funding.

GETTING TO THE RIGHT CELLS Directing pluripotent stem cells,
whether embryonic or iPS, to become a specific type of progenitor
or mature cell will be a make-or-break hurdle for the entire field. No
one believes it would be safe or effective to transplant still-pluripotent
cells into patients. CIRM grantees have published many significant
papers showing ways to get cells to mature into the desired cell type.

¢ Jerome Zach and colleagues at UCLA created cells capable of
forming normal immune system 1" cells out of human embryonic
stem cells.

e Robert Blelloch and colleagues at UCSF found that certain
DNA relatives called microRNA have a role in turning genes on and
off and regulating whether embryonic stem cells remain as stem cells
or mature into adult cell types.

e Kathy Ivey and colleagues at the Gladstone Institutes showed
that the tiny RNA regulators of DNA can not only drive embryonic
stem cells to become heart muscle, but they can also actively inhibit
the cells from becoming other tissues.

» While many teams have matured embryonic stem cells into neu-
rons, Fred Gage’s team at the Salk Institute grew embryonic stem cells
into motor neurons as well as into their support cells known as astro-
cytes. Critically, when they inserted a DNA mutation linked to ALS,
they saw the ensuing neural damage characteristic of the disease.

As important as this work is getting pluripotent stem cells to ma-
ture as desired, it is equally important to find ways to keep embryonic
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stem cells in the stem cell state for long periods and in large vol-
umes—two things that make scale-up of any therapeutic production
of cells feasible. Dennis Clegg at UCSB discovered a growth factor
that helps human embryonic stem cells thrive in the lab, shortcut-
ting their tendency to mature into other cell types.

MAKING ALL THIS HAPPEN Our grantees stay on top of this fast
moving field in no small measure because of the work of the CIRM
Science Office, ably led by our Chief Science Officer Marie Csete
and Director of Scientific Activities, Patricia Olson. These dedi-
cated in-house scientists use constant review of the literature, in-
house seminars, off-site conferences, specialized workshops they
organize and countless direct contacts with researchers in the field
to stay abreast of all the latest trends. This knowledge informs the
priorities listed in each Request for Grant Applications, and this
keeps the CIRM portfolio output at the forefront of this most excit-
ing field of research.

A small and tight-knit hard working administrative team sup-
ports the science staff and the rest of CIRM’s operations under the
leadership of Vice President John Robson. The grants administra-
tion group and the finance and contracting staff make sure CIRM
is a good steward of the funds authorized by the voters of California.
The communication and education team led by Don Gibbons are
providing the important link between science and the lay commu-
nity, patient support groups, public officials and interest groups that
helps the public at all levels understand what CIRM and the field as
a whole is accomplishing and of all the hard work we still have left
to do. Others keep the entire team equipped and as fully staffed as
possible to get the job done, while the staff of the Chairs office make
heroic efforts to ensure our financial potential and keep our Govern-
ing Board informed and operating efficiently and transparently.

Within my own office, innovations and strategy are linked with
logic and diplomacy through our outstanding legal team and my
assistant Pat Becker. We are intent on achieving lean and efficient
processes that leverage our funding for the maximum benefit of
Californians. The world has joined us in this challenging endeavor
with agreements made between CIRM and a number of countries
to collaborate with Californian scientists.

[ want to end with something [ tell my colleagues here at CIRM

probably at least once a week: “We are
in a hurry; we have a short time frame

and we need to get genuine cures to

"We are Californians.” We are all motivated by
ina hurry; the patients we strive to serve and out of
we have respect for the foresight of the 59 per-
a short time cent of Californians who voted for this
frame and bold experiment in public-funded, di-
we need to rected research. Thank you all for your
qet qenlIine confidence and support.

cures to

Californians."

California Institute for Regenerative Medicine
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News at CIRM BUILDING OPPORTUNITIES

With voter
approval

of Proposition 71,

California was poised to become

an international hub for
stem cell research.to accommodate what

would prove to be a steady influx of scientific talent drawn to California’s
supportive research environment, CIRM’s Strategic Plan called for
si(%niﬁcant investment in new research facilities. That vision was
advanced in May, when the Governing Board approved CIRM Major
Facilities grants totaling $271 million for 12 institutions to build

stem cell research facilities throughout the state.

LEVERAGED
INVESTMENTS

CIRM’s initial investment
was significantly lever-
aged by an additional $560
million in funding from
private donors and institu-
tional funds, as well as $322
million in institutional commit-
ments for faculty recruitment
and other capital costs. Asa
result, the total investment in
California’s stem cell research
facilities will top $1.1 billion,
representing one of the largest
investments in research facili-
ties for a new field of medical
science anywhere in the U.S.

The grants will establish
three types of CIRM facilities:
* CIRM Institutes to carry out
stem cell research in three
categories: basic and discovery
stem cell research; preclinical
(translational) research;
and preclinical development
and clinical research.

* CIRM Centers of Excellence
to conduct stem cell research
in two of the three categories.
* CIRM Special Program

to conduct specialized stem
cell projects in one of the
categories above.

This unprecedented facili-
ties program was conceived to
expand research capacity and
capabilities in California by
funding new facilities and facil-
ity improvements for stem cell
research centers. Most universi-
ties need more lab space and
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much of the existing space is not
well suited for cell culture work.
Another objective was to
build facilities in California
free of federal funding to allow
research and development
of therapies based on human
embryonic stem cell (hESC)
and other stem cell approaches
without the current federal
government restrictions. With
President Barack Obama in
office, the stem cell research
community expects a reversal
of the Bush administration’s
policies on federal funding of
hESC research. CIRM wel-
comes this development and
while a much more favorable
research environment is antici-
pated, there is still an urgent

need for new — and better — lab
space for this expanding field
of medical science. What's
more, the long-term stability of
stem cell research policy can-
not be assumed.

Seven of the 12 projects are
CIRM Institutes (boxes on the
following pages), designed to
accommodate basic, transla-
tional and clinical researchers
working side-by-side to facilitate
collaboration and accelerate
the pace of research. If and
when federal dollars can
be used to pay overhead ex-
penses, this novel design
will provide more efficient use
of California’s investment.

Construction has
begun on many of these facili-
ties, which are scheduled for
completion in 2010.
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CIRM CENTERS OF
EXCELLENCE (GRANTS OF
UP TO $25 MILLION)

BUCK INSTITUTE

FOR AGE RESEARCH

CIRM AWARD: $20,500,000
TOTAL PROJECT INVESTMENT:
$91,680,747*

The facility will be the second

of four research buildings in

the Buck Institute’s master

plan and provides space for
investigators studying stem cells
and their impact on the aging
process as well as identifying
ways that stem cells can be used
to diagnose and treat conditions
such as Alzheimer’s, Parkinson’s
and Huntington’s disease, as
well as stroke and cancer.

UNIVERSITY OF CALIFORNIA,
BERKELEY

CIRM AWARD: $20,183,500
TOTAL PROJECT INVESTMENT:
$92,610,000*

Twelve new laboratories
devoted to stem cell research in
the Li Ka Shing Center for
Biomedical and Health Sci-
ences building are being
constructed to foster collabora-
tion among campus investiga-
tors by centralizing research
conducted by investigators
currently housed in different
areas across campus.

CIRM SPECIAL PROGRAMS
(GRANTS OF UP TO

$10 MILLION)

UNIVERSITY OF CALIFORNIA,
SANTA CRUZ

CIRM AWARD: $7,191,950
TOTAL PROJECT INVESTMENT:
$26,296,500%*

The award will fund a new

center to house six stem cell
researchers and support a much
larger number of scientists with
access to research tools such as
microscopy and tissue culture.
The additional lab space will
enable the University to recruit
new faculty members and
accelerate its efforts in stem
cell engineering.
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THE INVESTMENT OF $43 MILLION FROM CIRM AND $181 MILLION FROM DONORS AND STANFORD WILL
ALLOW SCIENTISTS TO FIGURE OUT THE BIOCHEMISTRY OF INDIVIDUAL STEM CELLS.
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UNIVERSITY OF CALIFORNIA,
MERCED

CIRM AWARD: $4,359,480
TOTAL PROJECT INVESTMENT:
$8,258,000*

UCM’s Stem Cell Instrumen-
tation Foundry will conduct
research focused on under-
standing how stem cells make
decisions. The Foundry will
offer California scientists an
interdisciplinary, collabora-
tive environment and access
to advanced instruments and
techniques for single-cell analy-
sis — including opportunities to
co-develop customized instru-
ments, such as lab-on-a-chip,
using online tools so that they
can rapidly adopt cutting-edge
research technologies.

UNIVERSITY OF CALIFORNIA,
SANTA BARBARA

CIRM AWARD: $3,205,800
TOTAL PROJECT INVESTMENT:
$14,102,400*

UCSB plans to renovate 10,337
square feet of a seven-story
Biological Sciences building to
house the Center for Stem Cell
Biology and Engineering.

In addition to providing space
for collaborative work, the facil-
ity will feature space for new
distinguished faculty members
and renovated core facilities
housing high-throughput
sequencing capabilities.

Stanford University

Stanford University's Stem Cell Biology and
Regenerative Medicine Institute received a $43.6
million grant from CIRM to support the construction
of the Lorry I. Lokey Stem Cell Research Building—an
800,000-sqaure-foot, state-of-the-art facility.

At least $130 million of the total building cost will
come from philanthropic contributions. These include a
$75 million gift from Lorry Lokey, founder of Business
Wire, and $10 million from Mill Valley, California
investment banker John Scully and his wife, Regina.
In addition, university board of trustees member
Thomas Steyer and his wife, Kat Taylor, have made an
unspecified gift to the project. The balance of the
funds will come from university resources.

“At 81-1 expect to go well past 90-I might
see the benefits of stem cell research. There's a
chance,” said Lokey. “But the real application will be
for the 38-year-old person who survives a heart
attack and has heart damage. Stem cells may be able
to repair the damage. To me, that's worth the
money | put in.”

Irving Weissman, MD, the Institute’s director, said
the new building promises to allow Stanford research-
ers to move the field of stem cell biology forward
in significant ways. “We want to be able to figure out
the biochemistry of individual stem cells,”

Weissman said. The ultimate goal, he said, is to tell
one stem cell apart from another. “We could look

at the difference between a neuron that's involved in
depression and one involved in schizophrenia.”

* The total project investment includes the CIRM Award amount plus institutional leverage in the form
of private donations, institutional funds, and faculty recruitment and other project costs.

California Institute for Regenerative Medicine 13
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News at CIRM OUR SCIENCE PRODUCT

2008 marked

a mlleStone with the start of the first human trial based on work

funded in part by CIRM. Basic stem cell research also saw considerable progress, with more
than 70 research papers based on CIRM funding published in high impact journals. Taken
together they add up to a year in which California stem cell researchers took hundreds of small
but significant steps toward the ultimate goal of new therapies for disease.

CIRM FUNDING
REACHES HUMANS
Catriona Jamieson, MD,
PhD, started her career
tending to leukemaia
patients, but the lack of ef-
fective treatments drew her
back to the lab in search
of a cure. This year that
research came full circle,
returning to patients in the
form of the first human
trial based on CIRM-fund-
ed research.

Jamieson, who is assistant

professor of medicine at the
University of California, San
Diego and Director for Stem
Cell Research at Moores
UCSD Cancer Center, col-
laborated with colleagues at
Dana-Farber Cancer Institute,
the Mayo Clinic and a San Di-
ego pharmaceutical company,
TargeGen, to develop a novel
treatment for myeloprolifera-
tive disorder, a disease that can
often progress to leukemia.

“This project has been so
extraordinary, because a small
pharmaceutical company took
a big chance on a rare disease,”
Jamieson said.

Jamieson had previously
found that people with one
form of myeloproliferative dis-
order have mutations in a gene
called JAK2. In work funded
by CIRM, she went on to show
that umbilical cord stem cells
containing that mutation could
cause the disease in mice. A
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molecule developed by Tar-
gaGen tripped up the haywire
protein made by that mutant
gene and returned the cells to
a noncancerous state.

That molecule is now
in early phase clinical trials
around the country.

MICRO
CONTROLLERS
Just a few years ago, the
DNA relative called RNA
was found to have subtypes
with a previously unknown
role as master regulator of
DNA. 2008 brought several
papers showing that the
regulatory role of these
so-called microRNAs has
particular importance in
guiding the eventual fate of
embryonic stem cells.
Deepak Srivastava, MD,
director of the Gladstone Insti-
tute of Cardiovascular Disease,

reported finding microRNAs
that push embryonic stem
cells to form heart muscle and
another that guides early heart
tissue in embryos to form the
appropriate heart chambers.
Srivastava hopes that learn-
ing how the heart forms nor-
mally could lead to treatments
for birth defects of the heart.
“Understanding how pluripo-
tent stem cells can be used in

Sanford Consortium

The Sanford Consortium for Regenerative Medicine
is preparing to build a new facility in the Torrey
Pines biotech cluster in La Jolla, California.

Four prominent research institutes together received
$43 million for this project from CIRM, with $30
million coming from South Dakota banker and
philanthropist T. Denny Sanford.

“The new building will enable engineers, computer
scientists, clinicians, chemists, imaging experts
and biologists to work together to develop human
stem cell based approaches to treating heart disease
and developing new drugs for Alzheimer's disease,”
said Lawrence Goldstein, PhD, director of the Univer-
sity of California, San Diego Stem Cell Program.

Goldstein and his colleagues are working to
generate human neurons that genetically resemble
those of patients with Alzheimer’s Disease. “Using
these neurons, we will not only be able to potentially
discover how these neurons differ from normal,
but also to use them to try and find new and effective
drugs to treat this devastating human disease.”

The balance of the construction costs will be
raised by members of the consortium, which includes
UCSD, The Scripps Research Institute, the Salk
Institute for Biological Studies and the Burnham

Institute for Medical Research.

THE INVESTMENT OF $43 MILLION FROM CIRM AND $112 MILLION FROM DONORS AND INSTITUTIONS WILL
BRING DIVERSE SCIENTISTS TOGETHER TO DEVELOP NEW TREATMENTS FOR DISEASE.

Medicine
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therapy requires that we under-
stand the myriad processes
and factors that influence cell
fate,” he said.

Two groups of research-
ers at The Scripps Research
Institute and at the University
of California, San Francisco
published papers showing that
several different embryonic
stem cell lines share a common
group of microRNAs that aren’t
found in other cell types, and
identifying a handful of those
microRNAs that control how
quickly those cells divide.

Jeanne Loring, PhD,
director of the Scripps
Center for Regenerative
Medicine, who led the study
finding shared microRNAs in
embryonic stem cells, thinks
microRNAs direct cells
down a chosen developmental
path. “It should be possible
to treat cells with a mixture of
microRNAs to reprogram them
to become blood cells or car-
diac cells or neurons,” she said.

BACK TO BASICS
Embryonic stem cells are
such a new tool — the hu-
man version only became
available in 1998 — that re-
searchers are still trying to
understand what the cells
are and how best to work
with them in the lab.
Dennis Clegg, PhD, profes-
sor of molecular, cellular &

developmental biology at the
University of California, Santa
Barbara, and his colleagues at
Massachusetts-based Min-
erva Biotechnologies found a
molecule that helps human
embryonic stem cells thrive in
a lab dish. These cells normally
divide slowly and are prone to
losing their embryonic state,
maturing into tissues such as
muscle, heart or nerve cells.
This work will help research-
ers grow the large volumes of
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embryonic stem cells that are
needed for stem cell-based
therapies.

Another group found a way
of identifying pluripotent stem
cells — whether they were stem
cells created by reprogramming
skin cells or embryonic stem
cells. As more stem cell popula-
tions become available, this
genetic signature will distin-
guish those cell lines that can
form all adult cell types.

In addition, several groups
reported creating new stem
cell lines under conditions that
could make those cells more
useful for eventual therapies,
such as avoiding contaminants
from animal products. These
types of basic discoveries lay the
groundwork for new therapies
that will follow.

TOWARD

THE CLINIC

This year saw human em-
bryonic stem cells trans-
formed into a miniature
replica of ALS (Lou Geh-
rig’s disease) in a lab dish;
they grew into primitive
cardiac tissue and repaired
heart damage in mice;
and they matured into the
immune T cells where the
HIV/AIDS virus thrives.

In each case, researchers
coaxed human embryonic stem
cells into a tissue type that
could be used to either treat or
study a disease for the first time.

In the case of the ALS
model, this first view of how
cells involved in ALS interact
has already led to a possible
therapeutic discovery. A drug
that blocks the build-up of toxic
cellular by-products also halts
the disease in the dish. The
researchers at the Salk Institute
for Biological Studies who
carried out the work say this
system could be used to screen
new drugs for the disease,
which currently has no effec-
tive treatment.

The researchers at the
University of California, Los

University of
California,
San Francisco

THE INVESTMENT OF

$35 MILLION FROM CIRM AND
$100 MILLION FROM DONORS
AND UCSF WILL UNITE
SCIENTISTS FROM DIFFERENT
FIELDS TRYING TO SOLVE
SIMILAR PROBLEMS.

Angeles who matured human
embryonic stem cells into T'
cells also inserted a gene that
was active in the mature cells.
Their eventual goal is to insert
a gene that makes the cells
immune to HIV/AIDS, then
replace a person’s infected cells
with the resistant ones.

The Stanford University
School of Medicine finding
that cells derived from embry-
onic stem cells can treat heart
damage brings researchers a
step closer to repairing damage
after a heart attack. Like the
ALS and T cell work, it gives
hope that new treatments are
on the horizon.

The University of California,

San Francisco has broken
ground on a new facility that
will be home to the Eli

and Edythe Broad Center

of Regeneration Medicine
and Stem Cell Research.

“Scientists trying to
produce insulin-producing
beta cells that could be used
to treat diabetes will be based
near those trying to develop
the brain’s nerve cells,” said
Arnold Kriegstein, MD, PhD,
director of the center.

He added that nearly identical
molecular signaling is neces-
sary for the differentiation

of both types of cells.

The building's location
near the medical center will
support the long-term goal of
translating basic research
findings to clinical trials.
“Being near existing clincial
services will be a great
benefit,” Kriegstein said.

In addition to $34.9 million
from CIRM, UCSF has received
a $16 million grant from Ray
and Dagmar Dolby and $25
million from the Eli and Edythe
Broad Foundation.
Institutional matching funds
will be used for the balance
of the building's cost.

California Institute for Regenerative Medicine 15
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News at CIRM ACCELERATING RESEARCH

This year CIRM

awarded more than $104 million in scientific grants to

speed progress toward treatments for debilitating disease. These grants went to 24 California
institutions, including six for-profit organizations. In keeping with CIRM’s mission to brin%
therapies to people with untreatable disease, the funding went to create much-needed new cel

lines, support the youn
and begin the process o

CREATING NEW

CELL LINES

The New Cell Lines
awards provided more than
$25 million to 17 research-
ers trying to develop

new lines of stem cells,
either embryonic in origin
or from reprogrammed
adult cells.

CIRM President Alan
Trounson said the new lines
developed through these
grants are critical for moving
stem cell-based therapies to
the clinic. “Derivation of new
human embryonic stem cell
lines is a priority for both basic
and translational research that
could be the foundation for ad-

vancing new therapies,” he said.

The cell lines created by
these grants, which went to ten
institutions, will provide the
stem cell research community
with a more robust pool of
cell lines for their research.
Some of the older lines
have genetic defects, may have
picked up contaminants
from animal products and
come from a narrow genetic
background.

Among the new grants
funded are attempts to cre-
ate cell lines carrying disease
mutations, which can be used
to study genetic disorders
such as Parkinson’s disease,
forms of dementia and heart
disease, among others. Other

i

grants fund attempts to create
cell lines with no exposure to
animal products, to more effec-
tively reprogram adult cells and
to compare embryonic cells
and reprogrammed cells.

These newly developed
stem cell lines will be avail-
able to all researchers working
toward cures for disease.

University of

California, Irvine

The University of California,

Irvine's Sue and Bill Gross Stem
Cell Research Center is currently

under construction in the
heart of the school's Health
Sciences complex. The facility
will house both research
laboratories and clinical space
equipped with resources
to treat patients.

“Housing researchers and
clinicians under one roof will

SUPPORTING YOUNG
FACULTY

The New Faculty II grants
extended a previous round
of funding intended to
encourage promising
young faculty members to
build careers in stem cell
research. This year’s 23
awards went to 12 scientists
and 11 physician scientists
whose work can include

significantly hasten the development of treatments,” said Hans

Keirstead, PhD, co-director of the Center.

Keirstead predicted that stem cell-based treatments
used to restore mobility to people with spinal cord injury will be
among the advances made available through the new UCI facility.
“We will be able to develop the treatment and then work with

our clinician colleagues as they bring new hope to their

injured patients,” he said.

In addition to $27.2 million from CIRM, funding includes

a $10 million gift from Sue J. Gross and William H. Gross.
Donors Tom Yuen and Edward Thorp each gave $1 million to

the building project.

California Institute for Regenerative Medicine

researchers whose research will eventually lead to new treatments,
translating basic research into clinical trials.

any type of stem cell,
adult or embryonic, animal
or human.

Investigators funded by
these grants receive salary and
research support for five years,
creating a stable environment
for building innovative research
programs at a point in their
careers when funding can be
difficult to obtain.

THE INVESTMENT OF

$27 MILLION FROM CIRM AND
$55 MILLION FROM DONORS AND
UCI WILL ALLOW BASIC
RESEARCHERS AND THEIR
CLINICAL COLLEAGUES TO WORK
TOGETHER TOWARD CURES.
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THE INVESTMENT OF

$27 MILLION FROM CIRM AND
$116 MILLION FROM DONORS
AND USC WILL CREATE A
SCIENTIFIC CROSSROADS

OF BASIC AND CLINICAL
SCIENCE.

The average age of a
first-time recipient of funding
from the National Institutes of
Health is 42 to 44 years. A sur-
vey of CIRM grantees suggests
that the average age of a CIRM
researcher is nearly four years
younger than the average NIH-
funded researcher. Without
these grants, the gap in federal
funding could eliminate an
entire generation of new clini-
cians and scientists.

“This investment in the
future of the next generation
‘big thinkers’ is especially criti-
cal in an atmosphere of tight
funding,” said Larry Goldstein,
PhD, director of University of
California, San Diego’s Stem
Cell Program. UCSD was
among the 12 institutions
whose faculty received New
Faculty Il awards.

These grants ensure that
CIRM’s funding will continue
to benefit Californians well
into the future, creating the
next generation of researchers
committed to finding stem cell-
based therapies for discase.

ANNUAL REPORT 2008

University of
Southern

California

The University of Southern

California is constructing

a five-story building on its
campus to house the Eli and
Edythe Broad Center for
Regenerative Medicine and
Stem Cell Research at USC.
CIRM awarded $26.9 million to
the Keck School of Medicine to
construct the building.

Martin Pera, PhD, the
center’s director, said the new
facility will house basic
researchers and clinicians
working together for the first
time. “The facility will be a
scientific crossroads on the
frontiers of stem cell biology.
Together, we will be able to take
fundamental discoveries
in basic science and develop
those into new clinical appli-
cations for the treatment of
disease,” Pera said.

Pera and his fellow
researchers will focus on a
few key areas for therapeutic
application of regenerative
medicine. One is macular
degeneration, where clinicians
and scientists are already
laying the groundwork for new
treatments for this common
cause of blindness.

USC will match the CIRM
facilities grant and has re-
ceived donations from the Eli
and Edythe Broad Foundation,
Robert Day, the W.M.

Keck Foundation and the
Annenberg Foundation.

BUILDING THE TOOLS
With the Tools and Tech-
nologies awards, CIRM
brought six for-profit orga-
nizations into the ranks
of CIRM-funded initia-
tives. The $19 million
round of funding also
included 17 grants from
non-profit institutions.
These grants are intended

to generate new tools and tech-
nologies to overcome barriers
in stem cell research. Some
grants develop new reagents
or tools for working with stem
cells while others scale up
existing technologies for use in
the type of large-scale, high-
throughput research that will
be necessary to bring stem cell-
based therapies to the clinic.
Robert Klein, chairman
of the Governing Board, said
supporting a mix of for-profit
and non-profit organizations
capitalizes on California’s
leadership in both academic
science and in biotechnology.
“By funding grants in both the
academic and biotech sectors
CIRM is building a strong
network of individuals and
organizations that are devoted
to overcoming barriers in de-
veloping new treatments for
debilitating diseases,” he said.
Having effective tools and
technologies for working with
stem cells will prevent road-
blocks in bringing therapies
from the lab to people with
debilitating disease.

TRANSLATING EARLY
SUCCESSES

The first round of funding
intended to explicitly move
basic research to clinical
trials brought in 81

eligible applications,

with 54 from non-profit
institutions and 27 from
for-profit institutions.

At its April meeting the
Governing Board is
expected to award up to
$60 million to support
an estimated ten three-
year projects.

The Early Translational Re-
search awards are intended to
ensure that promising stem cell
research makes it to patients.
The early stages of moving
basic research to clinical trials
is an area that is notably lacking
in funding sources, leaving
some promising research with
no avenue to reach patients.

The awards will support
two areas of research. The first
is work that results in a new
drug, molecule or stem cell-
based therapy that addresses an
unmet medical need, such as
treating a disease with no
effective therapies.

The other awards will sup-
port work to overcome sig-
nificant bottlenecks in moving
stem cell treatments
to the clinic. These bottlenecks
could include creating disease
models, preventing immune
rejection of stem cell trans-
plants, tracking implanted
stem cells and monitoring and
preventing cancers formed by
transplanted cells.

A future round of funding
will address later stages of trans-
lational research, including the
preclinical safety studies and
human clinical trials.

California Institute for Regenerative Medicine
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News at CIRM BUILDING THE TEAM

In the past year
CIRM activities. ..o o e s

California. At a meeting in January 2009, the Board augmented the first round of trainin
grants issued in April 2006 with a second round of grants. At that same meeting they vote
on two more team building initiatives, one designed to train lab personnel, and the other
to implement a loan program designed to make 1t easier to bring industry into the stem cell
team. Earlier in 2008, the board awarded 22 Disease Team Planning grants, which fostered

the assembly of multi-disciplinary research teams.

TRAINING THE NEXT
GENERATION
CIRM Research Training
Program 1II extended the
agency’s first-ever round of
grants and tentatively will
allow 1 new and 14 existing
training programs to offer
their “CIRM Scholars”
robust exposure to stem
cell science founded in
knowledge of human
disease as well as a critical
understanding of
fundamental biology.

The $40 million in awards
seeks to train a variety of

researchers from scientifically
diverse backgrounds ranging
from developmental biology
and neurobiology to bioengi-
neering and chemical biology.
The grants require integration
and interaction across the pipe-
line of progress to therapy from
basic science and engineering
to clinical medicine.

“These grants are in invest-
ment in human capital,” said
CIRM president Alan Troun-
son. “We are building the intel-
lectual foundation to establish
a strong and vibrant community
and prepare the next genera-
tion of Californian scientists
for discovery in this vital and
accelerating field.”

The programs offer training
at three levels: pre-doctoral,

post-doctoral and clinical fel-
lowships. The training period
ranges from 12 to 36 months.

ADDING BREADTH
TO THE TEAM
The Bridges to Stem Cell
Research Awards aim to fill
a looming gap in the stem
cell team. The rapid prog-
ress in stem cell research
in California will lead to
growth in the regenerative
medicine and stem cell
industries, which will
require a pool of workers
with specialized training
and skills.

The Board tentatively
awarded $17.5 million to 11 in-
stitutions on January 30 to fund

research internships and as-
sociated training activities. The

University of
California, Davis

The University of California, Davis is renovating an
existing building to create a $62 million Institute for
Regenerative Cures in Sacramento. The new facility
will include a large state-of-the-art Good Manufactur-
ing Practice facility for making cells pure enough to
use in clinical trials. “We've designed a collaborative
hub, a facility that brings together scientists and
physicians from a variety of disciplines and specialties
across our campus and beyond,” said Jan Nolta, PhD,
director of the UCD Stem Cell Program.

Nolta adds that the new space will allow UCD
researchers to simultaneously pursue stem cell
research and clinical trials. Nolta and her colleagues
are working on research, she said, that could one day
save the limbs of diabetic patients, restore vision and
someday replace organs by engineering them from
human embryonic stem cells.

A $20 million grant from CIRM will create 90,000
square feet of research space. Matching funds will
come from the university, as well as from individuals
and foundation grants.

THE INVESTMENT OF $20 MILLION FROM CIRM AND $79 MILLION FROM DONORS AND UCD
WILL CREATE A COLLABORATIVE STEM CELL RESEARCH HUB.

California Institute for Regenerative Medicine
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graduates of the program will
augment the ranks of laboratory
personnel trained in the

state of the art techniques re-
quired by stem cell laboratories,
both in the research

and production settings.

The Bridges programs
will provide knowledge and
experience in cell culture
techniques, microscopy, immu-
nohistochemistry, fluorescence-
activated cell sorting, micro-
manipulation techniques, cell
transplantation and animal
modeling techniques.

CIRM will fund internships
for a minimum of six months
and a maximum of one year.
Educational enhancements
covered by the grant include
seminar series, supplemental
courses, tissue culture train-
ing and the development of a
general stem cell education
course that must be open to the
general student body.

In a letter, Senate President
pro Tempore Darrel Steinberg
and Senator Gloria Romero,
majority leader, congratulated
CIRM on the Bridges to Stem
Cell Research Awards. “An
educated and properly trained
workforce is essential if our
state is to retain its premier
position and fully realize
the medical and economic
benefits from this emerging
industry,” they wrote.

BRINGING INDUSTRY
INTO THE TEAM
Fngagement of the com-
mercial sector continues to
be integral for the agency
to meet its mission and
fund a range of therapeutic
advances. The Initiative
(Prop. 71) anticipated that
loans would be a valuable
mechanism to promote
participation of the for-
profit sector.

The ICOC Loan Program
Task Force, chaired by Gov-
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erning Board member Duane
Roth, set out in early 2008 to
develop a policy that would
govern loans once the program
became effective. The Loan
Task Force met several times
over the year and engaged with
various stakeholders includ-
ing the financial community
regarding how loans should be
structured to complement and
engage downstream financ-
ing, the biotech industry and
other potential loan recipients.
CIRM also held discussions
with California legislators
regarding the rationale for the
loan program.

The program targets
loans toward funding gaps
for translational, preclinical
development, and clinical
investigation. The Governing
Board conceptually approved
the loan program in Septem-
ber 2008 and approved
outlay limits and procedures
in January. Loan funding
should be available with
requests for applications in
the first half of 2009.

“This revolving loan fund
will compliment the existing
grant program and could
allow CIRM to effectively
stretch its resources to fund
medical research up to the $4.5
billion range,” noted board
chair Robert Klein.

MULTI-DISCIPLINARY
TEAMS ARE KEY
In June 2008 the Board
awarded 22 Disease Team
Planning grants designed
to help scientists assemble
the multidisciplinary teams
that will be necessary to
successfully compete for
the Disease Team request
for applications, scheduled
to be released in February.
These planning grants and

the subsequent research awards
facilitate the integration and
organization of the highest
quality basic, translational and
clinical research in a team

setting. Ultimately the teams

THE INVESTMENT OF

$20 MILLION FROM CIRM AND
$63 MILLION FROM DONORS AND
UCLA WILL LEAD TO

NEW THERAPIES FOR MANY
DISEASES INCLUDING

CANCER.

will strive to find a therapy
or diagnostic for a particular
disease or serious injury, and to
have a potential product ready
for application to the Food and
Drug Administration to begin
human trials within four years.
This is a dramatically com-
pressed timeline compared to
the ten or more years that the
process can normally take.
The $1.1 million awarded
for planning grants, while
modest in size, provides a strate-
gic opportunity to improve the
quality of applications received
when the full grants are
reviewed in the fall of 2009.
The Board has agreed to award
up to $210 million for this
innovative model for research

teams at that time.

University of
California,
Los Angeles

The University of California,

Los Angeles received $19.8
million from CIRM to build new
facilities to house the

Eli and Edythe Broad Center
of Regenerative Medicine

and Stem Cell Research at
UCLA. The university is
contributing $22.9 million
toward construction.

Some of the research to be
carried out in the new facili-
ties could do nothing less than
revolutionize cancer treat-
ment, said the center’s director
Owen Witte, MD. “We're work-
ing to harness the power of the
immune system to go after and
attack a cancer in a sustained
and prolonged manner that
will be more effective than
most chemotherapy regimes
and even some of the targeted
therapies,” Witte said.

Witte and his colleagues
are working on a way to geneti-
cally engineer stem cells
that differentiate into
T lymphocytes—the guided
missiles of the immune
system—so that they seek out
and bind to proteins on the
surface of melanoma cells,
destroying them.

The genes inserted into
the stem cell precursors of the
T cells could be used to
monitor efficacy using non-
invasive imaging technology.
“This could completely
change the way we treat
cancer,” Witte said.

California Institute for Regenerative Medicine 19



The Eli and Edythe Broad Foundation contributed a total of $75 million to the facilities at the University of
California, San Francisco, the University of California, Los Angeles, and the University of Southern Cali-
fornia. “By creating new research centers and attracting the very best scientists from around the world, we
will enable the rapid progress of one of the most promising areas of scientific and medical research today.
The partnership between public institutions, the state, private foundations and donors demonstrates the
unprecedented commitment California is making to stem cell research.”

Lorry Lokey contributed $75 million to the facility at Stanford University. “The important thing to me is that stem
cells might not only extend life, but also improve the quality of life, as so many people suffer in their later years. But

[ think stem cells will have applications across the entire life span.”

Ray Dolby donated $16 million to the facility at the University of California San Francisco. “Dagmar and I are very

happy to see the ongoing progress of CIRM activities and wish the project continued success.”

Edward Thorp contributed to the facility at the University of California, Irvine. “Vivian and I believe that private do-
nations like ours in support of stem cell research at UCI will have a benefit both to our community and to our
country that is immeasurably greater than the amount of the gift. We expect donor support will allow continuing
breakthroughs by UCTI's stellar research team and that this will be leveraged by attracting many times as much

in continuing state support.”

The Li Ka Shing Foundation donated $40 million to the facility at the University of California, Berkeley. “When I
made a gift to support the establishment of the Li Ka Shing Center for Biomedical and Health Sciences at Berkeley,
I was inspired by the passage of Prop 71 and the promise of significant advances in stem-cell research. [ am pleased
to partner with UC Berkeley and with CIRM to support focused efforts targeting the root causes of today’s most

devastating diseases and translate discoveries into new therapies.”

Denny Sanford contributed $30 million to the Sanford Consortium for Regenerative Medicine in San Diego. “1
am excited to support this unique collaboration of four world class institutions. I believe that by working
together these researchers will quickly bring forward novel scientific developments that ultimately help
patients with limited or no treatment options today.”

CIRM Major Facilities Awards leveraged $884 million

in donor and institutional funds THE ANALYSIS

Donor and GROUP DID AN ASSESSMENT
Institution T Project Total OF THE cconomic impact
Stanford University 43,578,000 181,872,000 225 450,000 for the State of California of
Sanford Consortium 43,000,000 112,202,026 163,202,026 the combined CIRM/donor/
University of California, San Francisco 34,862,400 100,552,346 135,414,740 institutional commitment of
Witigarsity 60w T 27,158,000 54,801,400 81,957,400 $1.1 billion to build the 12
University of Southern California 26,972,500 115,637,500 142,610,000 CIRM rnajor stem cell facilities
Utsfiveresityy off CHeomstin, s 20,082,400 78,788,188 98,870,588 and to outhit them for faculty.
University of California, Los Angeles 19,854,900 62,979,578 81,957,400 Those projections for the
Buck Institute for Age Rescarch 20,500,000 71,180,747 91,680,747 years 2007 through 2011 suggest
University of California, Berkeley 20,183,500 72,426,500 92,610,000 the investment could generate
Univessity of California, Santa ruz 7,191,950 19,104,550 26,296,500 nearly $100 million in
University of California, Merced 4,359,480 389,8520 8,258,000 new tax revenue and create
University of California, Santa Barbara 3,205,800 10,896,600 14,102,400 over 13,000 job-years of
270,946,930 884,339,949 1,155,286,879 employment.
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What if no one ever took out the garbage?
Thats essentially what happens in the cells of children
with neuronal ceroid lipofuscinosis, sometimes

called

bodies contains tiny waste disposers called lysosomes. Within their acidic envi-

Every cell in our

ronment, a gang of various enzymes chop up the waste produced in the cell’s
normal operation. But in Batten disease, a genetic defect interrupts the forma-
tion of a single enzyme. In time, the cells of these children swell with accu-
mulating waste products and die. The brain shrinks. The children who once
developed normally lose ground, forgetting how to walk and how to talk, losing
their vision and finally, their lives.

StemCells Inc. of Palo Alto hopes to correct this genetic error by injecting
neuronal stem cells into the brains of children born with this defect. Between
2006 and January of 2008, six children were injected with neuronal stem cells
in a Phase 1 study designed primarily to evaluate the safety of the procedure.
A surgeon drilled four dime-size holes called trephinations on each side of a
patient’s head and injected stem cells just beneath the brain’s thin ribbon of
cortex, said Stephen Huhn, MD, vice president of StemCells Inc., who directs
its central nervous system program.

The children will be monitored for five years. Huhn, a pediatric neuro-
surgeon, took a leave from Stanford University to help direct the clinical trial
conducted at the Oregon Health Sciences University.

“The opportunity to develop, even in a small way, a field that might offer po-
tential for restoration and repair of the damaged brain is very exciting,” he said.

In addition to monitoring transplant safety, researchers are looking for signs
of some positive effects. In animal models, transplanted human neural stem cells
successfully migrated to the correct portions of the brain, integrated with sur-
rounding neurons and began producing the missing enzyme, said Ann Tsuka-
moto, PhD, StemCells’ executive vice president of research and development.

“Whether we'll be able to show measures of efficacy in a safety study when
these patients are very severe, that remains to be seen,” Tsukamoto said.

Although the number of children with Batten disease is relatively small,
there are more than 40 known forms of lysosomal storage disorders, about half
of which affect the brain. Any of those may prove future targets for stem-cell
therapies, T'sukamoto said.

California Institute for Regenerative Medicine

What is it like to

live with

Batten disease?

Tony and Katie Ferrandino were out of hope
when they left the hospital with their 4-year-
old son, Drew, that January day in 2007.

“Our plans for hospice and 24-hour nurs-
ing were in place. We were basically going
home to watch our son die,” Tony Ferrandino
said. Then Drew giggled. Loud.

It was like a call to arms. The couple
knew they could not give up the battle they
had waged since their son's third birthday,
when a seizure alerted them that something
was going very wrong with their little boy.
Gradually, Drew lost his ability to walk, talk,
and even eat. Their son had Batten disease,
an always-fatal failure of the cells’ ability to
dispose of its waste products.

StemCells Inc. of Palo Alto was conduct-
ing a very small trial — six patients — de-
signed to determine the safety of injecting
neuronal stem cells into the brains of chil-
dren with Batten disease. Drew had little
chance of being one of the six, the parents
were told. But on July 31, 2007, he became
the fourth child to undergo a stem cell trans-
plant at Doernbecher Children’'s Hospital in
Portland, Ore.

“We consider ourselves lucky to be part
of the hope of stem cells,” Ferrandino said.
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In type 1 diabetes, the body's immune system makes

a devastating mistake. It decides that insulin-producing cells
in the pancreas are the enemy and kills them.

That's why people with what was

once called

need to inject

iI]SU.]iI] tWO, fOUI; ﬁ\/e times d day. Without insulin, the liver doesn’t know when to stop releasing

What is

it like to live with

diabetes?

Maybe it was the candy, Joelle Johnson
thought when the doctor explained her
blood test results. She just ate too many
sweets, she reasoned. That's why her blood
sugar was so high.

She couldn't have diabetes. She was
certain. “To tell you that my diagnosis
caught me off guard would be a massive
understatement. | went to the doctor for
yeast infection,” she said. "I left the office
in tears. | didn't care what the blood test
said. | refused to believe it.”

That was four years ago. Today 30-year-
old Johnson, who works in marketing for
Walt Disney, injects insulin into her belly
five times a day. She reads labels. She cal-
culates what she eats so she can treat her-
self to the occasional Big Mac.
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glucose nor can the body get rid of it. Glucose floods the bloodstream, damaging
tissues and leading to blindness, kidney failure, heart disease and death.

Emmanuel Baetge, PhD, vice president and chief scientific officer for No-
vocell Inc., says the San Diego-based company is on target to undo the work of
this friendly fire by not only replacing missing insulin-pumping islets of Langer-
hans cells, but by protecting the new cells from further attack. This year, Novo-
cell became the first commercial enterprise to receive funding from CIRM.

The work could be transformational, said Peter Butler, MD, director of the
Larry Hillblom Islet Research Center at the University of California, Los Angeles.

“It’s going to be one of the greatest accomplishments in medicine,” Butler
said. Only the discovery of insulin in the 1920s, which changed what was once
a rapidly fatal disease into a chronic condition, compares.

Baetge said researchers first coax embryonic stem cells down the same de-
velopmental path they would have followed in the body. The stem cells first
transform into relatively undifferentiated endoderm, then evolve into cells like
those found in the developing gut and finally transform into the buds that will
grow the six-inch-long pancreas.

These bud cells are the goal. Researchers implant them into mice, either
under the skin or in fat pads, where they mature into insulin-squirting islet cells.
When researchers experimentally destroy the animal’s insulin-making cells, the
human islet cells maintained stable blood glucose and insulin levels.

To protect the islet cells from attack, the company proposes coating them

in polyethylene glycol, a gel-like substance that is impermeable to attacking im-

mune cells but still allows the islet cells to interact with the blood. The company
is also looking at other ways of isolating the new beta cells from immune attack as

it begins studies in large animals. Baetge says human trials may begin in 2012.

California Institute for Regenerative Medicine
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On the short arm of our fourth chromosome we

have a stuttering gene. Repeatedly, it instructs

the creation of the amino acid glutamine. For most of us,
the gene will repeat the instruction fewer than

27 times. But in a few families the code repeats 36 times,
45 times, 100 times. And in this repetition,

is born.

Although the gene that pulls this wicked prank was identified in 1993, little
is known about how the errant protein it makes induces uncontrolled dance-
like movements, loss of cognitive ability, mood swings and death. “It’s the
worst aspects of Parkinson’s disease, Alzheimer’s and ALS [amyotrophic lateral
sclerosis] all rolled into one,” said Robert Pacifici, PhD, the chief scientific of-
ficer for the private non-profit CHDI Foundation, which is looking for potential
Huntington’s treatments.

In most genetic diseases, children are at risk only if both parents carry the
deleterious mutation. But the Huntington’s mutation is a dominant trait, mean-
ing that each child has a 50/50 chance of carrying the fatal mutation and devel-
oping the disease if only one parent has it.

The malformed protein has its biggest impact on the medium spiny neurons,
a group of branching cells that make 90 percent of the brain’s corpus striatum. But
how these neurons die isn’t clear. “We know medium spiny neurons are most af-
fected, but we don’t know if it's murder or suicide,” Pacifici says. Until such details
are figured out, drug developers work in the dark, uncertain just what to target.

Hans Keirstead, PhD, co-director of the Sue and Bill Gross Stem Cell Research
Center at the University of California, Irvine, is creating populations of stem cells
with the Huntington’s genetic mutation to help answer some of those questions.

“It amazes me that no such stem cell lines exist right now. Not a one in the
entire world,” Keirstead said. With the advent of pre-implantation genetic test-
ing, in which couples can screen embryos for disease genes before undergoing
in vitro fertilization, there are now embryos with Huntington’s disease markers
available. Keirstead has arranged for fertility clinics to send him embryos with
markers for Huntington’s and other diseases.

But stem cells without mutations hold yet another promise. Keirstead’s labora-
tory can coax them to become medium spiny neuron progenitor cells. Ultimately,
such cells may be able to replace the neurons targeted in Huntington’s.“That’s
the beauty of the strategy,” Keirstead said. “You rely on the cells themselves.”

California Institute for Regenerative Medicine

What is it like to

live with

Huntington's disease?

Margie Hayes takes a small, graceful and
unintended dance step as she follows her
mother. She is the only one of Frances
Saldafa's three children who can still walk,
who can still accompany her mother to pub-
lic events to talk about the disease devas-
tating their family.

Saldafa’'s youngest daughter, Marie
Portillo, 31, is in hospice. Her 36-year-old
son, Michael Portillo, is in a care facility un-
able to walk. Their father died of Hunting-
ton's disease 18 years ago. And Margie, 38,
is no longer allowed to drive as her symp-
toms worsen. This is the legacy of Hunting-
ton's disease.

Frances Saldafia met Hector Portillo
when she was 13 and he was 16. There were
whispers that disease ran in his family, but
he said no. He didn't show symptoms un-
til after their youngest was born. All three
children carry the Huntington's mutation.

“The heart break does set in, but |
don't allow it,” Saldafa says. “l just tell my-
self, don't go there. | surround myself with
really positive and brilliant people who are
going to make this the last generation with
Huntington’'s disease.”

Stem cells will play an essential role in
that wish, she said. “It's the only hope for a
treatment right now.”
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Promise comes on little rat feet.
Inky paw prints on a strip of paper show the short,
tentative steps of a rat with a movement disorder

caused by

What is it like to

live with

Parkinson’s disease?

For Bruce Wisnicki and other Parkinson’s
patients, the benefit of most Parkinson’s
medications might be summed up with the
bromide: “This too shall pass.”

Because of the degenerative nature
of the disease that depletes the dopamine
producing brain cells, medications to con-
trol symptoms eventually lose their punch.

“I'm one of the lucky ones,” Wisnicki
says. "l have the resources to have the fin-
est care available.” And, he adds, he's been
able to participate in many clinical trials for
drugs that help control his disease.

"Here's the catch. | have been on these
drugs for many years. Over time they be-
come much less effective.” Even when he's
doing well, Wisnicki, a 46-year-old Los An-
geles resident, deals with the exaggerated,
jerky movements that accompany the dis-
ease and its treatment.

“l spend half my day functioning and
half my day trying to function,” he said. He
was first diagnosed with Parkinson's dis-
ease more than 10 years ago, when his two
children were still toddlers.

“Parkinson’s is one of those diseases
that teach us how much we really don't
know," he said. “l hope you can find a cure so
millions more people do not have to wait.”
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'like braln in_]ury A second strip shows the long stride of a

Parkinson’s model rat injected with stem cells that tamp down activity in a part of
the brain overactive in Parkinson’s. This study with rat fetal stem cells points the
way toward treatments for a disease which affects 1 in 100 people older than 60.
“Parkinson’s disease is really an ideal target for cell-replacement therapy, spe-
cifically because a particular cell type is lost and could be replaced,” said Arnold
Kriegstein, MD, PhD, and director of the University of California, San Francisco,
Eli and Edythe Broad Center of Regeneration Medicine and Stem Cell Research.

Parkinson’s is a movement disorder characterized by the loss of neurons that
make the chemical dopamine. When all works properly, the dopamine neurons
extend from the midbrain to areas that control movement, including the stria-
tum and the basal ganglia. As dopamine neurons die, the brain loses dopamine’s
modulating effects. Tremors develop. Movement slows and becomes difficult to
initiate. Muscles stiffen. Facial expression diminishes.

Researchers learned a great deal from work in the 1980s and "90s in which fe-
tal dopamine cells were transplanted into the brains of Parkinson’s patients. While
the transplants had only limited success, the studies proved that transplanted cells
would produce dopamine, said Jeff Bronstein, MD, PhD, director of the Move-
ment Disorders Program at the University of California, Los Angeles.

There’s reason to think that the special characteristics of stem cells will bridge
the shortcomings of fetal cells, Kriegstein said. For instance, there often weren’t
enough fetal cells available to make a significant difference in transplants. “With
stem cells the promise is we can make an unlimited number of cells.”

Fetal cells didn’t move beyond the site of injection and didn’t integrate well
with surrounding tissue. “There’s evidence that embryonic stem cells will actu-
ally integrate much better,” he said.

Although many laboratories hope to replace dopamine-producing stem cells,
Kriegstein’s animal experiments instead transplant inhibitory neural stem cells to
ameliorate the effect of missing dopamine. Once injected into the rodent brain,
“They migrate. They form synapses. They sprout axons that actually contact the
host neurons and they function as inhibitory neurons,” he said. “And in behav-
ioral tests, they actually improved motor function of these Parkinsonian rodents.”

California Institute for Regenerative Medicine



About 36 million Americans report

some degree of but 95 percent
of those people have the kind of problem no physician

can repair, says otolaryngologist
Karen Jo Doyle, MD, PhD, at the University of California, Davis. This is the
damage stem cell research targets. Hidden within the curling cochlea in the in-
ner ear, some 10,000 hair cells line up in four rows, dancing to the sound waves
in the cochlea’s liquid-filled canals. The motion in three of those rows serves to
amplify the sloshing. It is in the fourth row, called the inner hair cells, where the
gyrations turn into electrical impulses that travel along the spiral ganglia to the
brain. There, the dancing becomes a whisper of a breeze through the trees or a
baby’s contented gurgle.

When aging, loud noise, infection or toxins — including some medica-
tions — kills these hair cells, the subtle breeze falls silent forever. Lose enough
cells and even speech becomes indistinct mumbling. Ebenezer Yamoah, PhD,
a neuroscience professor at the University of California, Davis, hopes to create
new hair cells that can reverse the previously irreversible course of deafness.

Using adult stem cells, Yamoah’s lab has grown what appear to be perfect
hair cells, each with a hair cell’s multiple antennae, and each issuing a hair
cell’s specific brew of chemical signals. When he put these hair cells in a dish
with spiral ganglion stem cells, together they create electrical signals in response
to mechanical stimulation.

The cells still must be tested in animals, Yamoah says, to make sure they
take residence in the right part of the cochlea, an instrument arranged to receive
high-frequency sounds at its widest part and low-pitched noises at its apex.

“We think our method may be advantageous because we are collecting

these cells from the same region of the brain that hair cells arise from,” Yamoah
said. “They’re from the same embryonic lineage.”
“This is the area in which we hold great hope for stem cells,” Doyle said.
“The psychological impact and the financial impact of deafness are rela-
tively high,” Yamoah said. “Helen Keller said, ‘Blindness cuts us off from things,
but deafness cuts us off from people.” Human intercourse is truly defined by our

ability to communicate through sound.”
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What is it

like to live with

deafness?

Diane Kaljian's father was paralyzed and bed-
ridden from a stroke. But he could still speak.
"l was hoping to talk to him, but | could never
do that,” Kaljian said. Her hearing loss was so
profound, his low, gravelly voice couldn’t pen-
etrate. “l was not able to hear his last words
to me,"” said the mother of three.

Four years ago, the year after she re-
tired from teaching, Kaljian lost her hear-
ing. It's transformed her life in unwelcome
ways, robbing her of music, the sound of
her three grandchildren’s voices, and the
ease of small talk.

“One of the things that's difficult is los-
ing humor. | can't participate. And then, a
burst of laughter is like a gunshot. It's too
loud. It's uncomfortable.”

Every once in awhile, unexpectedly, she
will hear. It's never very loud, but it's clear,
which gives a bit of optimism and a sense
of urgency that maybe there's something
left to be saved.

If there is, stem cells are her best hope,
the 64-year-old Kaljian said. “Though help
will likely come too late for me, being able
to participate in the CIRM event made me
feel that | played a small part in the help
that will inevitably be available to others.”

ANNUAL REPORT 2008
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OUTREACH

In 2008 CIRM
reached beyond

state lines to
form alliances
with key
partners around
the world.

These ties, in the form of
partnerships, joint outreach efforts
and educational campaigns, will
leverage expertise worldwide in our
goal of bringing new therapies to
California. These activities directly
help people in California by
allowing CIRM-funded researchers
to build collaborations and
network with those international
researchers whose expertise is
needed to move California
research to patients.

California Institute for Regenerative Medicine

STEM CELL AWARENESS DAY

On September 25, Governor Arnold
Schwarzenegger declared Stem Cell
Awareness Day in California in an in-
ternational partnership with Monash
Immunology and Stem Cell Labora-

tories in Victoria, Australia.

The event began in Australia with a day of talks and
public activities. A chat with stem cell scientists broad-
cast live in Australia from San Diego concluded the
Australian event and kicked off a day in California that
included web events available to people in California
and throughout the world.

In the morning, a live webcast of the Spotlight on Ju-
venile Diabetes, given at the Governing Board meeting
being held that day in San Diego, presented the hope of
stem cell research in treating this debilitating disease.
That afternoon, researchers throughout California were
on hand to answer questions about stem cell research
via live web chat.

In his proclamation, Schwarzenegger said, “An
overwhelming number of Californians either suffer
themselves or have a family member who suffers from a
chronic disease or illness, and stem cell therapies offer
great hope for improved treatments and cures to some
of these conditions.”

Stem Cell Awareness Day helped people in California
and worldwide better understand the path from stem cell
funding to these much needed treatments and cures.

SPREADING

THE WORD

It isn't enough to support
ground breaking research.
CIRM also bears the responsi-
bility of educating Californians

about stem cell research,
explaining how the work can
improve human health

and sharing results from
CIRM funding.

All of this is now available
on CIRM's Web page in the
form of a Stem Cell Basics
primer for stem cell research,
videos about work funded
by CIRM and a summary of the
most notable research advanc-
es. The site also now includes
links to other organizations
that have public outreach and
education materials that
could help the California public
understand the value of the
work they are funding.

In addition to providing
information online, people can
now sign up to receive auto-
matic emails for CIRM news,
new research results, new RFAs
or meeting announcements.

The videos are also avail-
able on the YouTube channel
dubbed CIRMTYV, which
has more than 3,000 video
views in its first month.

In the upcoming year, the
content will migrate to a
greatly enhanced Web site with
expanded material for the
public and easy access to the
most commonly viewed pages.
The expanded content and
automatic emails bring infor-
mation about CIRM and about
stem cell research to the
people who voted CIRM into ex-
istence - the California public.
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CONFERENCE
GRANTS UP THE
BUMP RATE

Some say the pace of science
is directly correlated to the
rate at which the right scien-
tists bump into each other and
exchange ideas. It doesn't

matter whether that is over a
cup of coffee or in front of a
formal poster presentation.

To help California stem cell
researcher bump into each
other more often and into the
right leaders from around
the nation and around the
globe, CIRM launched an
open-ended Request For Ap-
plications for conference
grants this year.

The Governing Board
approved issuing grants up to
$50,000 to cover the cost of
up to 50 percent of
conferences held in California
and organized by California
researchers. Up to $300,000
in such grants can be awarded
each year at the president's
discretion without going to the
board for further approval.

“Scientific conferences
really do inspire new ways of
thinking and drive together
new collaborators; they really
accelerate any field,”
said Marie Csete, CIRM's chief
science officer.
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INSTITUTIONS TO-DATE, INCLUDING SIX FOR-PROFIT INSTITUTIONS.

CIRM HAS FUNDED RESEARCH AND FACILITIES GRANTS AT 42

GLOBAL REACH

Thisyear CIRM forged bilateral scientific fund-
ing agreements with organizations in Australia,
Canada, Japan, Spain and the United King-
dom, with more in progress. Research programs
in each of these countries add strength to the
work already taking place within California.
Canada, for example, has particular expertise
in the area of cancer stem cells; collaborations
with these scientists could help California re-
searchers more quickly understand how cancer

spreads and develop novel treatments.

In each case, CIRM funds only the California portion of any
collaboration or educational seminar that results from the partner-
ship. “CIRM’s mission requires us to accelerate the field of stem
cell research as a whole and in some instances we can do this more
effectively through collaborations that involve the best scientific en-
deavors, regardless of geography,” said Alan Trounson, president of
CIRM. CIRM is partnering with the UK, Spain and Canada on the
recently announced Disease Team Awards and is partnering with
Australia on the Early Translational Research Awards. Any success-
ful applicants from these partners will be funded by their country’s
national funding agency.

For a full report on

CIRM finances

visit the annual report online
at www.cirm.ca.gov.

California Institute for Regenerative Medicine
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Grants through 2008

Institution
Stanford University
UC San Francisco
UC Los Angeles
UC Irvine

usc

Sanford Consortium
UC Davis

UC San Diego

UC Berkeley

Buck Institute
Gladstone Institutes
The Burnham Institute
UC Santa Cruz
The Salk Institute
Scripps

CHLA

UC Merced

UC Santa Barbara
UC Riverside

City of Hope
Ludwig

CalTech

San Diego State

VistaGen Therapeutics, Inc.

Gamma Medica-Ideas, Inc.
Vala Sciences, Inc.
Novocell, Inc.

Invitrogen Corporation
Fluidigm Corporation
HBMRI

CHORI

Cedars-Sinai

Totals

Funds
Research Facilities Total (Requested &
Grants Grants Grants Awarded)
31 2 33 $94,845,918
26 2 28 $82,378,058
21 2 23 $53,144,184
18 2 20 $52,818,235
13 2 15 $49,418,708
0 1 1 $43,000,000
9 2 11 $37,444,275
19 1 20 $33,778,528
7 2 9 $31,254,919
2 2 4 $25,429,364
10 1 11 $18,787,142
12 1 13 $18,180,796
6 2 8 $17,126,621
9 1 10 $16,036,730
7 1 8 $13,324,893
5 1 6 $11,701,083
4 1 5 $8,494,301
2 2 4 $7,287,929
3 1 4 $6,055,762
4 0 4 $2,918,971
3 0 3 $2,473,053
1 0 1 $2,071,823
1 0 1 $1,725,830
1 0 1 $971,558
1 0 1 $949,748
1 0 1 $906,629
1 0 1 $876,022
1 0 1 $869,262
1 0 1 $749,520
1 0 1 $714,654
1 0 1 $55,000
1 0 1 $46,886
224 29 253 $635,836,402

The Governing
Board

The Independent Citizen’s
Oversight Committee (ICOC) is
the 29-member governing board
for the Institute. The ICOC
members are public officials,
appointed on the basis of their
experience earned in
California’s leading public
universities, non-profit academic
and research institutions,
patient advocacy groups, and

the biotechnology industry.

ROBERT KLEIN, J.D. (Chair)
President, Klein Financial

Corporation

RICARDO AZZIZ, M.D.,
MPH, MBA

Chairman, Department of
Obstetrics and Gynecology,
Cedars-Sinai

ROBERT BIRGENEAU, PH.D.
Chancellor, University of
California, Berkeley

FLOYD E. BLOOM, M.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
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SUSAN V. BRYANT, PH.D.
Vice Chancellor for Research
and Professor, School of
Biological Sciences, University
of California, Irvine

MARSHA A.
CHANDLER, PH.D.
Executive Vice President
& Chief Operating
Officer, Salk Institute

MARCY FEIT, RN, MSN
President & CEO, ValleyCare
Health Systems

MICHAEL A.
FRIEDMAN, M.D.
President & CEO, City of Hope

LEEZA GIBBONS
Founder & Board Chair,
The Leeza Gibbons Memory

Foundation

MICHAEL GOLDBERG
General Partner, Mohr,

Davidow Ventures

SAM HAWGOOD, M.B., B.S.
Interim Dean, USCF School
of Medicine and Chair,

Department of Pediatrics

SHERRY LANSING
Founder and Chair, Sherry

Lansing Foundation

GERALD S. LEVEY, M.D.
Vice Chancellor, Medical
Sciences & Dean, School of
Medicine, University of
California, Los Angeles

TED W. LOVE, M.D.
Chairman and CEO, Nuvelo

ED PENHOET, PH.D.

Director, Alta Partners

PHILIP A. PI1ZZO, M.D.
Dean of the Stanford University
School of Medicine; Carl and
Elizabeth Naumann

Professor, Professor of
Pediatrics and of Microbiology

and Immunology

CLAIRE POMEROY, M.D.,
M.B.A.

Vice Chancellor for Human
Health Sciences and Dean of the
School ofMedicine, UC Davis

FRANCISCO J. PRIETO, M.D.

President, Sacramento-Sierra
chapter, American Diabetes

Association

CARMEN A. PULIAFITO,
M.D., M.B.A.

Dean, Keck School of
Medicine, University of
Southern California

ROBERT A. QUINT, M.D.,
FSCAI

Charter Member &
Founding Fellow, Society for
Cardiac Angiography

Interventions

JOHN C. REED, M.D., PH.D.
President and CEO, The

Burnham Institute

DUANE J. ROTH
Chairman and Chief Executive
Officer, Alliance

Pharmaceutical Corporation

JOAN SAMUELSON, J.D.
Founder, Parkinson’s
Action Network

DAVID SERRANO
SEWELL, J.D.

Amyotrophic Lateral Sclerosis
Association, National

Multiple Sclerosis Society

JEFF SHEEHY
Director for Communications,
UCSF AIDS Research Institute

JONATHAN SHESTACK
Founder & Vice President,
Cure Autism Now

OSWALD STEWARD, PH.D.
Chair and Director, Reeve, Irvine
Research Center, University of

California, Irvine

ICOC
subcommittee
members

(;()\'CI‘I]HI]CC
Subcommittee
Robert Klein

Sherry Lansing (Chair)
Phil Pizzo

Claire Pomeroy

John Reed

Duane Roth

Jeff Sheehy

Oswald Steward

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

Legislative
Subcommittee
Susan Bryant
Michael Goldberg
Robert Klein (Chair)
Sherry Lansing

Claire Pomeroy
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Francisco Prieto (Vice-Chair)
John Reed
Joan Samuelson

Jeff Sheehy

IP Task Force
Subcommittee
Susan Bryant
Michael Goldberg
Ted Love

Ed Penhoet (Chair)
Philip Pizzo
Francisco Prieto
John Reed

Duane Roth

Jeff Sheehy

Oswald Steward

Biotech Loan Task Force
Floyd Bloom

Marcy Feit

Michael Goldberg

Robert Klein

Ted Love

Ed Penhoet

Duane Roth (Chair)

Jeff Sheehy

Oswald Steward

Citizens'
Financial
Accountability
Oversight
Committee
(CFAOCQ)

JOHN CHIANG, CHAIR
California State Controller

DANIEL BRUNNER
Executive Vice President (retired),
FirstHealth

LOREN G. LIPSON, M.D.
Professor Emeritus of Medicine,
Keck School of Medicine,

University of Southern California

JIM LOTT

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

California
MYRTLE POTTER
President & COO,

Genentech, Inc.

GURBINDER SADANA, M.D.

Physician
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Diversity Advisory
Committee

MALIK BAZ, M.D.

Board of Directors, American
Lung Association of Central
California; President, Baz Allergy,

Asthma and Sinus Center, Fresno

ED CHOW, M.D.

Physican; Executive Director,
Chinese Community Health Care
Association; Network of Ethnic
Physicians Organization,

San Francisco

ARTHUR FLEMMING, M.D.
Chair, Network of Ethnic
Physicians Organization; Chair,
Region VI, National Medical

Association, Los Angeles

PAMELA FREEMAN FOBBS,
J.D (Chair)

Past President, Auziliary

to the National Medical

Association, Fresno

DIANE HARRIS-WILSON,
PH.D.

Professor of Psychology,

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

San Francisco

MARGARET JUAREZ, M.D.
Physician, Chair, California
Latino Medical Association,
Los Angeles

KEDA OBLEDO
Co-Founder, Mexican American
Legal Defense and Education

Fund, Sacramento

MARIO OBLEDO
Co-Founder, Mexican American
Legal Defense and Education

Fund, Sacramento

RANDAL PHAM, M.D.

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

BARBARA YOUNG, PH.D.
Consultant, California
State University Office of the
President, Los Angeles

CIRM Employees
Through Jan.'09

AMY ADAMS

Communications Manager

PAT BECKER
Senior Executive Assistant to

the President

ODELL BERRY
Senior Administrative

Coordinator

ROSA CANET-AVILES

Science Officer

TRICIA CHAVIRA
Grants Review Specialist

AMY CHEUNG
Senior Administrative

Coordinator

LILA COLLINS
Science Officer

MEYBEL CORTEZ

Grants Technical Assistant

MARIE CSETE
Chief Scientific Officer

ALEXANDRA CAMPE DEGG
Chief Human Resources Officer

TODD DUBNICOFF
Science Writer/Multimedia Editor

MARGARET FERGUSON
Finance Officer

DON GIBBONS

Chief Communications Officer

UTA GRIESHAMMER
Science Officer

DOUGLAS GUILLEN
Office Manager

LYNN HARWELL
Deputy to the Chair, Finance,
Policy & Outreach

MELISSA KING
Executive Director, [COC

ROBERT KLEIN

Chairman of the Board

AMY LEWIS
Grants Management Officer

GEOFF LOMAX
Senior Officer for Medical
& Ethical Standards &

Compliance Officer
SUSAN MARTON
Grants Technical Assistant

ANDREW MCFARLAND
Grants Management Specialist

ASHA NIGH

Science Officer

PATRICIA OLSON

Director of Scientific Activities

JENNIFER PRYNE
Assistant Secretary to the Board
& Senior Executive Assistant

to the Chairperson

JOHN ROBSON
Vice President of Operations

GIL SAMBRANO
Senior Officer for Grants
Working Group

CYNTHIA SCHAFFER
Contract Administrator &
Compliance Officer

BETTINA STEFFEN
Science Officer

IAN SWEEDLER
Interim General Counsel to
the President

SOHEL TALIB
Science Officer

STEPHANIE TITUS

Grants Management Specialist

SCOTT TOCHER
Associate Legal Counsel to the

Chairperson

ALAN TROUNSON

President

MICHAEL YAFFE
Science Officer

Scientific and
Medical Research
Facilities
Working Group
Members

Patient advocate
members
MARCY FEIT, RN, MSN

ICOC Patient Advocate for Type
1T Diabetes, President and CEO,

ValleyCare Health System

JOAN SAMUELSON, J.D.
ICOC Patient Advocate for
Parkinson’s, President,

Parkinson’s Action Network

DAVID SERRANO SEWELL,
J.D. (Vice Chair)

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

JEFF SHEEHY

ICOC Patient Advocate for
HIV/AIDS, Director of
Communications, AIDS Research
Institute at UCSF

JANET S. WRIGHT, M.D.
ICOC Patient Advocate for Heart
Disease, Member, American
College of Cardiology, Northstate
Cardiology Consultants

Real-Estate

Specialist Members
DEBORAH HYSEN

Chief Deputy Secretary for
Facility Planning, Construction
and Management for the Califor-

nia Department of Corrections

EDWARD KASHIAN

Lance-Kashian & Company

STUART M. LAFF
DMJM Consulting/AECOM

DAVID LICHTENGER (Chair)
Integrity Facility Solutions

Alternate Real-Estate
Specialists

JAMES FRAGER
Cornerstone CMS, Inc.

JOE MOCK
ZORO LLG; Signature Fruit
Company, LLC

WARREN “NED" SPIEKER
Spieker Partners

Ad Hoc Real-Estate
Specialists

PETER ISAKOVIC
Grubb & Ellis

STUART SHIFF
Divco West Properties
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Scientific and
Medical Research
Funding

Working Group

Patient Advocates of
the ICOC

ROBERT KLEIN (ex-officio)
ICOC Chairman

MARCI FEIT
ICOC Patient Advocate -
Type Il Diabetes

SHERRY LANSING
ICOC Patient Advocate -

Cancer

JOAN SAMUELSON
(Vice Chair)

ICOC Patient Advocate -
Parkinson’s Disease

DAVID SERRANO SEWELL
ICOC Patient Advocate -
MS/ALS

JEFF SHEEHY
ICOC Patient Advocate -
HIV/AIDS

JONATHAN SHESTACK
ICOC Patient Advocate -
Mental Health

Scientists

SUSAN BONNER-WEIR
Joslin Diabetes Center
Diabetes

ALl BRIVANLOU
The Rockefeller University
Developmental Biology

JEFF BULTE
John Hopkins University
Cellular Imaging

PATRICIA DONAHOE
Harvard Medical School
Oncology

IAN D. DUNCAN
University of Wisconsin
Neurodegenerative
Diseases (MS)

ALEXANDRA JOYNER
New York University School
of Medicine

Developmental Biology

JUDITH KIMBLE
University of Wisconsin
Developmental Biology,
Organogenesis

STUART ORKIN (CHAIR)
Dana Farber Cancer Institute
Hematopoiesis, Gene

Expression

JIM ROBERTS

Fred Hutchinson Cancer
Research Center Oncology,
Cell Cycle

JEFFREY ROTHSTEIN

Johns Hopkins University School
of Medicine

Neurodegenerative Diseases (ALS)

PABLO RUBINSTEIN
New York Blood Center
Hematopoiesis

DENNIS STEINDLER
University of Florida McKnight
Brain Institute
Neurodegenerative Diseases

RAINER STORB

Fred Hutchinson Cancer
Research Center
Hematopoiesis, Bone Marrow

Transplantation

WISE YOUNG
Rutgers University
Neurodegenerative Diseases

(SCI)

Alternate Scientists
JUDY ANDERSON
University of Manitoba
Muscular Dystrophy, Muscle

Regeneration

JONATHAN AUERBACH
GlobalStem, Inc.
Stem Cell Culture and

Maintenance

MARGARET BARON
Mount Sinai School

of Medicine

Hematopoiesis, Embryogenesis,
Gene Expression

SANGEETA BHATIA
Massachusetts Institute of
Technology

Bioengineering, Nanotechnology

California Institute for Regenerative Medicine

PAULA M. BOKESCH
Hospira
Drug Development

BARBARA BOYAN
Georgia Institute of
Technology

Tissue Engineering, Bone/
Cartilage Cell Biology

JOSE CIBELLI
Michigan State University
Stem Cell Biology, Pluripotency

CHAD COWAN

Harvard University

Stem Cell Biology, In vitro
Models of Disease

JOHN DIPERSIO
Washington University School
of Medicine

Leukemias, Bone Marrow
Transplantation

DOUGLAS C. EATON
Emory University School of
Medicine

Cellular Signaling

JAY EDELBERG

Bristol-Myers Squibb
Cardiovascular Disease Therapies,
Biomarkers

KEVIN EGGAN
Harvard University

Epigenetics, Stem Cell Biology

STEPHEN EMERSON
University of Pennsylvania
Hematopoietic Cells and
Transplantation

TODD EVANS

Albert Einstein College of
Medicine

Developmental

and Molecular Biology

CHARLES FFRENCH-
CONSTANT

University of Cambridge
Neurogenesis, Neurodegenerative
Diseases (MS)

GORDON FISHELL
New York University School
of Medicine

Developmental Genetics

MARK FURTH

Wake Forest University
Baptist Medical Center
Adult Stem Cells,
Differentiation

JOHN GEARHART

John Hopkins University
School of Medicine
Mammalian Developmental
Genetics, Human Stem

Cell Biology

GARY GIBBONS
Morehouse School of Medicine
Vascular Biology,

Cardiovascular Medicine

JONATHAN D. GLASS
Emory University
ALS, Axonal Degeneration

MARCIE GLICKSMAN
Brigham and Women’s Hospital
Assay Development,

Preclinical Development

MARGARET GOODELL
Baylor College of Medicine
Hematopoietic Stem Cells,
Gene Therapy

KURT GUNTER

Hospira

Regulatory Affairs, Therapy
Development

BRIAN HARFE
University of Florida
Developmental Biology,
microRNA

JOHN HASSELL
McMaster University
Breast Cancer, Stem Cells

SHELLY HEIMFELD
Fred Hutchinson Cancer
Research Center
Cellular Therapy,
Hematopoietic Stem Cells

DOUGLAS KERR
John Hopkins Hospital
Neurodegenerative
Diseases (TM)

ANN KIESSLING
Harvard Medical School
Reproductive Biology, HIV

DIANE KRAUSE

Yale University School of
Medicine

Hematopoietic Stem and
Progenitor Cells

PAUL KULESA
Stowers Institute for Medical
Research

Cell Migration, Imaging

ANDREW KUNG

Dana Farber Cancer Institute
Tumor/Stem Cell Biology,
Clinical Transplantation

JOANNE KURTZBERG
Duke University Children’s
Hospital

Hematopoiesis, Cord Blood
Transplantation

JOHN LAKE
University of Minnesota
Liver, Solid Organ

Transplantation

IHOR LEMISHKA
Princeton University
Hematopoiesis, Gene
Expression, Databases

OLLE LINDVALL
Lund University
Neurodegenerative
Diseases (PD)

HAI-QUAN MAO
Johns Hopkins University
Nanotechnology, Stem Cell

Regulation

TODD C. MCDEVITT
seorgia Institute of Technology
Bioengineering, Myocardial Repair

IVAR M. MENDEZ

Dalhousie University
Neurotransplantation, Neurosur-
gery, Robotics

FREDA DIANE MILLER
Hospital for Sick Children
Adult Stem Cells, Neurobiology

STEPHEN MINGER
King’s College London
Stem Cell Biology,
Neurobiology

SEAN MORRISON
University of Michigan
Medical School
Hematopoietic and Neural
Stem Cells

STEPHEN NAVRAN
Synthecon, Inc

Stem Cell Culture Methods
and Applications

LAURA NIKLASON
Yale University
Cardiovascular Tissue

Engineering

ANNUAL REPORT 2008

JOHN NILSON
Washington State University
Tumorigenesis,

Reproductive Endocrinology

JON ODORICO
University of Wisconsin
Diabetes, Transplantation

GRACE PAVLATH
Emory University
Skeletal Muscle Growth
and Repair

PAMELA RAYMOND
University of Michigan
Retinal Development and
Regeneration

FRANK RAUSCHER
The Wistar Institute
Cancer Center Oncology,
Epigenetics

YAIR REISNER
Weizmann Institute of Science
Immunology, Transplantation

CAMILLO RICORDI
University of Miami
Islet Transplantation

GAIL ROBERTSON

University of Wisconsin-Madison
Cardiac Arrhythmic Disease,

Ion Channels

MAURICIO ROJAS
Emory University

Stem Cells in Lung Repair
and Injury

RAYMOND ROOS
University of Chicago
Neurodegenerative
Diseases (ALS, MS)

MICHAEL R. ROSEN
Columbia University

Cardiovascular Disease

ALAN ROSMARIN
Brown Medical School
Hematology, Gene Expression

JANET ROSSANT
University of Toronto
Developmental and Stem
Cell Biology

JOSH RUBIN
Washington University
Biology and Treatment of

Pediatric Brain Tumors

ANNUAL REPORT 2008

MICHAEL RUDNICKI
Ottawa Health Research Institute
Myogenesis, Gene Expression

ALAN RUSSELL
University of Pittsburgh
Chemical and Tissue

Engineering

DAVID SCADDEN
Harvard Medical School

Stem Cell Microenvironments

MICHAEL SCHNEIDER
Imperial College London
Cardiology, Molecular Genetics

PAUL J. SIMMONS
Brown Foundation Inst. of
Molecular Medicine
Hematopoiesis,
Mesenchymal Stem Cells

HARINDER SINGH
University of Chicago
Hematopoietic Cell
Differentiation,

Immune System

JOHN SLADEK

University of Colorado
Neurodegenerative Diseases (PD),
Transplantation

GLYN STACEY

United Kingdom’s Stem
Cell Bank

Stem Cell Standardization
and Banking

CHARLES D. STILES
Dana Farber Cancer Institute
Neuro-oncology, Genomics

STEPHEN STROM
University of Pittsburgh
Cancer of Liver and Prostate

LORENZ STUDER
Memorial Sloan-Kettering
Cancer Center

Neurogenesis, Differentiation

MEGAN SYKES
Harvard Medical School
Transplantation, Immune

Mechanisms

VIVIANE TABAR
Memorial Sloan Kettering
Institute

Stem Cells, Neurobiology,

Neurosurgery

SHUICHI TAKAYAMA
University of Michigan,
Ann Arbor

Bioengineering, Nano/Micro
Technologies

MARGARET WERNER-
WASHBURNE

University of New Mexico
in Albuquerque

Yeast Genetics, Cell Cycle,
Student Training

ROBIN WRIGHT
University of Minnesota,

St. Paul

Yeast Genetics, Cold
Adaptation, Student Training

CATHERINE VERFAILLIE
K.U. Leuven
Hematopoiesis,

Mesenchymal Stem Cells

JOEL VOLDMAN
Massachusetts Institute of
Technology

Bioengineering, Fluid Mechanics,
Microscopy

AMY WAGERS
Harvard Medical School
Hematopoietic Stem Cells

JOHN WAGNER
University of Minnesota
Hematopoietic Cells,
Transplantation

SAMUEL WEISS
University of Calgary
Stem Cells, Neurobiology

DAVID WILLIAMS
Cincinnati Children’s Hospital
Medical Center

Hematopoiesis, Gene Therapy

THOMAS ZWAKA

Baylor College of Medicine
Stem Cell Biology, Molecular
Genetics

Ad Hoc Members
Affiliation Expertise
GEORGE DALEY

Harvard Stem Cell Institute

Hematopoiesis, Oncology

JOHN TROJANOWSKI
University of Pennsylvania
Neurodegenerative
Diseases (AD)

JOSH SANES

Harvard University
Neurobiology, Molecular and
Cellular Biology

ALLAN SPRADLING
Johns Hopkins
University Germline Stem Cells

Scientific and
Medical
Accountability
Standards
Working Group
Members

Member Patient
advocates of the ICOC
MARCY FEIT

ICOC Patient Advocate for
Type II Diabetes

ROBERT KLEIN
ICOC N/AICOC Chairman

SHERRY LANSING
(Co-Chair)
COC Patient Advocate

for Cancer

FRANCISCO PRIETO
ICOC Patient Advocate for
Type I Diabetes

JEFF SHEEHY
ICOC Patient Advocate for
HIV/AIDS

JONATHAN SHESTACK
ICOC Patient Advocate
for Mental Health

Ethicists

ALTA CHARO

University of Wisconsin
Health Law, Bioethics and
Biotechnology Law, Medical
Ethics, Reproductive Rights

BERNARD LOCO (Chair)
University of California,
San Francisco

Biomedical Ethics related
to oocyte, embryo and stem

cell research

TED PETERS

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

DOROTHY ROBERTS
Kirkland and Ellis Professor,
Northwestern University
Law School

Bioethics and the interplay
of gender, race, and class in
legal issues concerning

reproduction and bioethics

Scientists/Clinicians
JOSE CIBELLI

Michigan State University
SCNT & Primate Embryonic
Stem Cells

KEVIN EGGAN
Harvard University
Epigenetics, SCNT

ANN KIESSLING
Harvard University

SCNT & Oocyte Derivation,
IVF and egg donation

JEFFREY KORDOWER
Rush Presbyterian-St. Luke’s
Medical Center

Neurodegenerative Diseases

KENNETH OLDEN

National Institute of
Environmental Health Sciences
Cellular Biology/Biochemistry,
hematopoietic SCs

JANET ROWLEY
University of Chicago School
of Medicine

Oncology, Molecular
Genetics, and Cell Biology,
hematopoietic SCs

ROBERT TAYLOR
Emory University
Reproductive biology; IVF and

egg donation

JOHN WAGNER
University of Minnesota
SC transplant biology,
clinical trials

JAMES WILLERSON
University of Texas

Health Sciences Center Texas
Heart Institute

Stem cell biology & Cardiac Tissue
(applications to treat damaged
heart tissue); clinical trials
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"Every fami

nows they are one

hone call or one

iagnosis away from needing
what stem cell /
research-canwield for.us.”

SPEAKER NANCY PELOSI

Neurosphere derived from human embryonic stem cells giving rise to nerve cells.

PATIENT ADVOCATE
PHOTOGRAPHY

Trujillo-Paumier
Los Angeles, CA

www.trujillo-paumier.com

STEM CELL PHOTOGRAPHY
cover Neurosphere derived

from human embryonic

stem cells sending out processes
that will form neurons.

MARTIN PERA

Page 4 Human embryonic stem
cells differentiating into neurons.
GUOPING FAN

Page 9 A colony of human
embyronic stem cells (light blue)
growing on fibroblasts

(dark blue).

ALAN TROUNSON

Page 20 Retinal pigment epithelial
cells derived from human
embryonic stem cells.

DAVID HINTON

Pages 22-23 Two neurospheres,
compact masses of neuron
precursor cells, derived from
human embryonic stem cells.
FRED H. GAGE

Page 40 Neurosphere derived

from human embryonic stem cells
giving rise to nerve cells.
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