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van Snyder could hardly believe what 
he was hearing. About four years ago, 
Snyder, a neuroscientist and paediatri-
cian, was sitting in the Los Angeles liv-

ing room of Hollywood mogul Jerry Zucker, 
the producer and director behind movies such 
as Airplane! and The Naked Gun. Zucker’s wife, 
Janet, and a mix of fellow scientists, Hollywood 
heavyweights, political staff and patient advo-
cates were also there. And they were throwing 
around numbers that astounded Snyder, direc-
tor of a stem-cell research programme at the 
Burnham Institute for Medical Research in La 
Jolla, California. Snyder had been invited to the 
meeting to discuss what he thought was an idea 
to raise US$3 million for stem-cell research. 
That seemed like an enormous sum. Yet as the 
meeting progressed, it became clear that he had 
been mistaken. 

“They said, ‘You’re missing the point — the 
$3 million is to be able to get this on the ballot 
and get it passed for a bill that’s gonna be $3 
billion’,” he says. “And I thought, I really am in 
la-la land now. Words like 3 billion dollars don’t 
come out of the mouth of a scientist.” 

If $3 billion seemed like a dream four years 

ago, it is now a reality that is changing not only 
the way science is done in California, but is res-
onating across the US biomedical landscape. 
Since August 2001, when President George W. 
Bush banned federal funding for research on 
human embryonic stem-cell lines created after 
that date, six other states have passed initia-
tives to fund such work using state money. But 
none of them is even remotely close to the 
scale of the California Institute for Regenera-
tive Medicine (CIRM), the research agency 
brought into being after California voters 
passed a ballot initiative in November 2004. 
All the other states together have pledged just 
over $1 billion for stem-cell work (see Nature 
451, 622–626; 2008).

Now, after giving about $260 million through 
123 research or training grants to 22 institu-
tions (see ‘Top 10 CIRM-funded institutions’, 
overleaf), the CIRM is about to distribute an 
additional $262 million to finance a network of 
major buildings. Next week, its oversight com-
mittee will make final decisions on recommen-
dations made by a working group about where 
the money should go. The state’s universities 
stand to receive major boosts to their already 

powerful biomedical infrastructures, and have 
been anticipating this ‘major facilities’ initiative 
more eagerly than any other since the birth of 
the CIRM. But even as the agency is changing 
California’s scientific outlook, it is also facing 
pressure to prove its worth to voters — and to 
show that it can deliver the medical and eco-
nomic benefits it promised in order to convince 
taxpayers to fund it in the first place. 

Grand plans
On an ocean bluff next door to the Salk 
Institute for Biological Studies in La Jolla, an 
eroded strip of unused road winds through 
a 3-hectare grove of eucalyptus trees. Over-
head, seagulls fly through a chilly afternoon 
fog towards the shore, where paragliders are 
launching themselves off the edge of a cliff. If 
everything goes to plan, in two years the euca-
lyptus trees will be gone. In their place will be 
a 12,700-square-metre building housing 280 
scientists, who will be able to look out from 
their lab benches and watch the gliders drift by. 
This site is the future home of the San Diego 
Consortium for Regenerative Medicine, one 
of seven ‘CIRM institutes’ likely to be awarded 

THE 3-BILLION-DOLLAR QUESTION
Can a state do what a country cannot, and transform the way stem-cell research is funded?

Erika Check Hayden reports on the California Institute for Regenerative Medicine. 
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funding next week — and one that would not 
have happened without prominent local phi-
lanthropists such as John Moores, Malin Burn-
ham and Irwin Jacobs. 

Scientific institutions have long relied on 
philanthropy to some extent, but the CIRM 
was born of their generosity. Individual donors 
contributed the bulk of the $26 million in dona-
tions that backed the $35-million campaign for 
Proposition 71, the ballot initiative that created 
the CIRM. Private donors again came to the 
agency’s aid after the initial state bond offer-
ing to fund the agency was held up by lawsuits 
filed by groups opposed to stem-cell research. 
And in 2006, philanthropists lent the CIRM 
$45 million, $14 million of which bankrolled 
its first round of grants before governor Arnold 
Schwarzenegger (pictured, left, in research 
mode) came to the rescue with a $150-million 
state loan. The litigation finally ended last year, 
freeing California to begin selling bonds. 

For the imminent major facilities awards, 
the CIRM required institutions to come up 
with matching funds — which led San Diego 
scientists, such as Snyder and Larry Goldstein, 
stem-cell research director at the University of 
California, San Diego (UCSD), to Moores’ door 
a few years ago. Moores, a software magnate, 
gave the scientists an imperative: he would give 
them the money to transform that eucalyptus 
grove next to the Salk only if they would build 
it together. Moores saw a joint CIRM building, 
housing scientists from San Diego’s four pre-
mier research institutions, as something more 
than a monument to science; it would be a point 
of civic pride for San Diego. 

In 2006, Moores put up 
$6 million, and the San Diego 
Consortium for Regenerative 
Medicine was born, com-
prising UCSD, the Salk and 
Burnham institutes and the Scripps Research 
Institute. On 5 April, the CIRM’s working 
group recommended that the consortium be 
awarded the agency’s second-largest facility 
grant — $43 million — to help build a $115-
million shared building. The consortium is an 
example of how California’s philanthropists 
have become heavily involved in shaping the 
agency — and how scientists, in turn, have 
tapped into the state’s private wealth. 

In exchange, Californian universities have 
benefited enormously. The CIRM working 
group recommended that Stanford Univer-
sity in Palo Alto could receive the agency’s 
largest facilities grant, of $47.5 million, to 
build a $200-million building it has had in the 
works since 2001. About 65 kilometres north, 
architects for the University of California, San 
Francisco (UCSF), designed an elegant build-
ing cascading down the face of Mount Sutro 

— the hill that towers over the university’s 
main campus — with a ‘green’ roof and an 
innovative system of split-level floors. For its 
bid, Stanford garnered at least $40 million 
from alumnus and Business Wire founder 
Lorry Lokey; UCSF hauled in a $16-million 
donation from Ray Dolby, founder of Dolby 
Laboratories, and his wife. Altogether, Cali-
fornia institutions have committed and raised 
$495 million in matching and leverage funds 
towards the facilities awards. 

Luring scientists
When the new buildings are complete, perhaps 
as early as 2010, they will be stocked with some 
of the dozens of stem-cell scientists who have 
been lured to California by the CIRM. Some are 
high-profile hires. In 2006, Peter Donovan left 
Johns Hopkins University in Baltimore, Mary-
land, for the University of California, Irvine, 
and Martin Pera moved to the University of 
Southern California, Los Angeles, from the 
Monash Institute of Medical Research in Vic-
toria, Australia. Pera’s former colleague, Alan 
Trounson, become president of the CIRM last 
year. But the CIRM has also been a boon for 
scientists whose names are not so well-known 
— people such as Su Guo, a 37-year-old UCSF 
biologist, and a postdoctoral fellow working 
with her, 35-year-old Julio Ramirez. 

At 9 a.m. on a Tuesday morning, Guo and 
Ramirez study a petri dish of mouse embryonic 
stem cells in a lab at San Francisco’s J. David 
Gladstone Institutes. The space is so jammed 
with fume hoods, refrigerators and micro-

scopes that there is almost no 
room to move around, and 
five other scientists, some of 
whom work for CIRM-funded 
investigators, are jostling for 
space around Ramirez. But he 

doesn’t mind the crowd — he has been studying 
animal stem cells for only four months, and the 
others are helping him learn the ropes. “I can 
ask them anything,” Ramirez says. 

Before this year, Ramirez studied plant stem 
cells, and Guo studied brain development in 
zebrafish. Yet they are now working with mouse 
and human embryonic stem cells, thanks to a 
$564,000 grant from the CIRM. Guo’s grant was 
one of 72 that the agency gave out last Febru-
ary as part of the $45-million Scientific Excel-
lence through Exploration and Development 
(SEED) awards, designed to support scientists 
who have never worked with stem cells. With 
her grant, Guo hired Ramirez. 

First, Ramirez will look for chemicals that 
have positive effects on fish brain cells that 
produce a neurotransmitter called dopamine. 
Then, he will test these drugs on human neu-
rons derived from embryonic stem cells to see 

“We have to be an 
instrument of change.”

— Alan Trounson
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whether they might treat symptoms of Parkin-
son’s disease, which are caused by a dopamine 
deficiency. Guo has good funding support from 
the National Institutes of Health (NIH) — about 
$800,000 a year for her zebrafish studies. But 
her CIRM money is letting her do something 
she has always wanted to do — test her work in 
human cells. “I always wanted my work to be 
applicable to patients,” she says.

As Guo and Ramirez exam-
ine the cells under a micro-
scope, there is disappointment. 
The day before, Ramirez had 
injected the cells with a plas-
mid — a piece of DNA — that 
codes for a green fluorescent 
protein, so today the cells should be glowing 
green. But they are stubbornly pale. Guo quiz-
zes him: is he growing the cells using the right 
ingredients? Did he use the correct plasmid? 

Culturing stem cells is sometimes more art 
than science, as Ramirez is discovering, and 
even when you follow all the rules, sometimes 
things still don’t work. Even once Ramirez 
becomes expert at manipulating the cells, fur-
ther obstacles could torpedo the project. “What 
we’ve proposed to do is quite daunting,” Guo 
admits. Which raises the biggest question about 
the CIRM: will scientists be able to deliver the 
results it promised?

Delivering results
This is an urgent concern for the leaders of 
the CIRM, because it won the hearts of Cali-
fornia voters by saying it would produce cures 
for a number of debilitating diseases. Robert 
Klein, the chair of the CIRM board who 
masterminded the campaign behind Proposi-
tion 71, has a son with diabetes. The 
group formed to support the proposi-
tion, Yes on 71, paid for advertisements 
featuring patients such as the late Chris-
topher Reeve, who implored voters to 
“stand up for those who can’t” from his 
wheelchair. That ad also referred to 
research done by Hans Keirstead of the 
University of California, Irvine, who, 
in the run-up to the vote, gave talks 
around the state featuring a video of a 
formerly paralysed rat walking, thanks 
to transplants derived from stem cells. 
Keirstead’s advocacy drew criticism 
from scientists who pointed out that 
he hadn’t published his work in a peer-
reviewed journal, and accused him of 
hyping the potential of stem-cell research. (He 
eventually published a paper: H. S. Keirstead 
et al. J. Neurosci. 25, 4694–4705; 2005.)

Klein’s coalition has now morphed into a group 
called the Americans for Cures Foundation, 
whose leadership includes former CIRM staff 

members and a patient advocate, Don Reed, 
who has a paralysed son and has lobbied heav-
ily on behalf of the CIRM. (Reed had previously 
lobbied the California legislature, successfully, 
for money that helped fund Keirstead’s experi-
ments.) The group’s stated mission is “to sup-
port fellow advocates in the fight for stem-cell 
research and cures”. 

In 2006, the CIRM adopted a strategic plan 
pledging to meet high expec-
tations with numerous and 
specific breakthroughs within 
ten years — including “clinical 
proof-of-principle that trans-
planted cells derived from 
pluripotent cells can be used 

to restore function for at least one disease”, as 
well as additional clinical trials of “therapies 
based on stem-cell research”. 

Yet such timelines will be difficult, if not 
impossible, to meet. The Tufts Center for the 
Study of Drug Development in Boston, Mas-
sachusetts, for example, has estimated that the 
average drug takes 7 years to develop, at a cost 
of $800 million, whereas biotechnology prod-
ucts require an average of 8 years and $1.2 bil-
lion. The CIRM has only 10 years and $3 billion. 
And, unlike drugs, stem-cell therapies have not 
yet been shown to work in humans, so they will 
almost certainly require a larger investment 
than a typical drug. No clinical trials of treat-
ments derived from embryonic stem cells are 
yet under way, but Geron, a biopharmaceutical 
company in Menlo Park, California, has said it 
will ask the US Food and Drug Administration 
for permission to begin the first one this year. 

Further lengthening the odds, the CIRM has 
already been criticized for exaggerating its role 

in research. Last month, for instance, the agency 
claimed credit for enabling a clinical trial to treat 
a group of blood cancers called myeloprolifera-
tive disorders. The trial is based on research 
described in an article published on 8 April 
(I. Geron et al. Cancer Cell 13, 321–330; 2008). 

On that date, the CIRM issued a statement 
claiming that an agency SEED grant to one 
of the authors — Catriona Jamieson at UCSD 
— had contributed to the article, and to the 
clinical trial. But the article was submitted 
last September — the same month Jamieson 
received her first SEED funding cheque. Still, 
the CIRM stood behind its statement, explain-
ing that one of Jamieson’s postdoctoral fellows 
had been drawing funding from an agency 
training grant since July 2006, and that the 
SEED grant was used to help the lab perform 
follow-up experiments requested by reviewers. 
And Jamieson calls the CIRM’s funding “vital 
and instrumental”.

Instrument of change
Agency leaders are also trying to shorten and 
cheapen the clinical-development process. For 
instance, they require CIRM institute applicants 
to describe how they plan to move discoveries 
into clinical trials. And next year, the CIRM 
plans to award up to $20 million per team 
in ‘disease team research’ awards, which will 

fund groups of researchers and doctors 
to try to move into clinical trials. “We 
have to be an instrument of change,” 
says Trounson. “Because if every single 
stem-cell treatment costs $800 million, 
we’re just never going to get there.” 

The CIRM’s structure is supposed 
to help keep it focused on cures. For 
instance, it gives patient advocates 
the power to make decisions about 
research right alongside scientists and 
businesses: on its 28-member board, 10 
seats are set aside for patient advocates, 
12 for Californian research institutions 
and universities, and 4 for businesses. 
But the CIRM’s structure has, at times, 
seemed to hamper its own mission. 

That was painfully evident at a meeting in Jan-
uary, when one doctor found himself begging 
for funding from 13 board members who were 
competing directly against him for money.

The doctor, Bertram Lubin, is head of the 
Children’s Hospital Oakland Research Institute 

“I always wanted my 
work to be applicable 
to patients.” 

—Su Guo

Future vision: the Institute 
of Regenerative Medicine 
at the University of 
California, San Francisco.
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Julio Ramirez and Su Guo changed fields to work on human stem cells.
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(CHORI), a hospital-affiliated entity that draws 
about $48 million in NIH funding a year. Lubin 
says that he applied last October for a $5-mil-
lion facilities grant to build labs where CHORI 
scientists could perfect and expand their 
method for using human-cord blood cells to 
treat sickle-cell anaemia and thalassaemia. The 
labs would also allow them to study whether 
placental cells could cure both diseases, which 
are blood disorders that disproportionately 
affect African Americans and other ethnic 
minorities. Because CHORI already had good 
clinical and preclinical data, and was asking for 
far less money than other institutions, Lubin’s 
friends at other universities thought he was a 
shoo-in. So he was stunned when the CIRM’s 
peer reviewers gave CHORI one of the lowest 
scores in the entire competition. 

Conflicts of interest?
The public review of Lubin’s proposal stated 
that reviewers found several faults with it, 
including a lack of work on embryonic stem 
cells, no clear vision for integrating the pre-
clinical and clinical work, and the fact that the 
“clinical program was reviewed as only incre-
mentally advancing the field ... In summary, 
reviewers felt these proposals would be more 
appropriate for individual translational or clin-
ical research programs,” the review stated. 

To Lubin, it seemed like a classic example 
of how clinical-research proposals often fare 
poorly with peer-review panels composed 
largely of basic scientists. Yet the CIRM was 
supposed to be different. “This was supposed 
to be taxpayer dollars for cures,” he says. So he 
decided to make his case directly to the CIRM 
board. But at its 16 January meeting, board 
members first argued over whether Lubin 
should be allowed to speak, and then debated 
whether he should be given three or ten min-
utes to make his comments. Finally, Lubin was 
allowed to speak in a three-minute comment. 
“[This] would bring cures to patients in this 
state within the first year or two, and when you 
report on what CIRM has done, this will be a 
major accomplishment,” he argued. 

Lubin seemed to win over the patient advo-
cates on the board, such as Jeff Sheehy, a com-
munications officer at UCSF, who represents 
people living with HIV/AIDS. “We’re going 
to make a lot of rich people richer. Why don’t 
we cure somebody?” Sheehy said at the time, 
according to a meeting transcript. But when 
the board voted on CHORI’s application, it was 
defeated, ten to five; four of those who voted 
against it represented universities that had 
applied for facilities funding. 

Klein argues that Lubin’s application was try-
ing to fit a square peg into a 
round hole. “He was trying 
to use a facilities grant proc-
ess to fund a clinical grant,” 
Klein says. But Lubin sees 
it differently. “We’re not in 
the ‘in’ crowd,” Lubin says. 
“So a project that was really going to go into 
patients was essentially triaged.”

The episode is only one in a series of inci-
dents that have raised questions about the 
wisdom of putting the institutions that benefit 
from the CIRM in charge of governing it. Last 
December, for instance, CIRM board member 
John Reed, president of the Burnham Institute, 
said he would recuse himself from the board 
pending an investigation by California’s Fair 
Political Practices Commission. The commis-
sion is investigating a letter that Reed sent last 
August, excoriating CIRM staff for excluding 

a Burnham adjunct professor from a grant 
competition. Ten grant applications had to be 
removed from the same competition because 
they included letters of support from mem-
bers of the CIRM board. Both situations were 
inappropriate, CIRM staff said, because board 
members are not supposed to influence deci-
sions that affect their own institutions. 

That is not the way that Klein hoped the 
CIRM would be a model when he drafted 
Proposition 71. And he has far bigger dreams 
for the agency, ones that hinge on working the 

kinks out in the Califor-
nia system first. Klein is 
looking to use the CIRM 
as a model to rethink 
the way Congress funds 
the nation’s biomedical 
research through the NIH 

— he would like to see  stable funding for many 
years, rather than the current system of year-
by-year appropriations. 

Improbable as that hope may be, Klein cites 
baby steps that he thinks make it less unlikely. 
For instance, before the CIRM, no US govern-
ment had sold bonds to finance research; now, 
not only has California done so, but Klein is 
lobbying the federal government to switch 
from taxable to tax-exempt bonds for this 
purpose. Klein says he has powerful friends 
on Capitol Hill, including Democrats Nancy 
Pelosi of California, speaker of the House of 
Representatives, and Harry Reid of Nevada, 
the Senate majority leader. In 2002, Pelosi 
and Reid supported Klein’s quest to convince 
both houses of Congress to pass a unanimous 
consent measure, requiring the support of 
every member of the House and Senate, to fund 
$1.5 billion in diabetes research in the wan-
ing days of that year’s congressional session. 
Never before had a unanimous consent meas-
ure been used to fund medical research; Klein 
says the victory “demonstrates that patient 
advocates have the potential to do some 
remarkable things”.

At 62, Klein seems unwilling to let go of the 
agency he brought into existence; there are 
some who speculate that he might be laying 
the groundwork for a political campaign in 
the future. And although it seems improb-
able that Klein could change the way Congress 
does business, four years ago, there were many 
— including people such as Evan Snyder, sit-
ting in that Los Angeles living room — who 
felt the same way about Proposition 71. And 
next week, $262 million will show just how 
wrong they were.   ■

Erika Check Hayden is a senior reporter for 
Nature, based in San Francisco.

See Editorial, page 1.

“We’re going to make a lot 
of rich people richer. Why 
don’t we cure somebody?” 

— Jeff Sheehy
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