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Philanthropy’s Rising Tide
Lifts Science

When Microsoft chair Bill Gates and his
wife Melinda added $5 billion to the
William H. Gates Foundation last June, the
enormous donation took many by sur-
prise—including the
foundation’ head, Bill
Gates Sr. “My son
doesn’t confide in me
what he’s going to do
the next quarter ...
and I don’t think he
knows himself right at
this moment,” said
Bill Sr., sitting in a
conference room at his
Seattle law firm a few
weeks after the gift. True to form, 2 months
later, the richest man on the planet and his
wife donated another $6 billion. Recently
renamed the Bill and Melinda Gates Foun-
dation, the philanthropy now has a $17.1
billion endowment, making it the largest
private grantmaker in the United States.

The sudden ascendancy of the Gates
Foundation is part of a sea change taking
place in the philanthropy world. Fueled by
profits made in the stock market—especially
the explosive growth of Internet stocks, which
has created overnight billionaires—Gates and
other neophilanthropists have begun to give
away substantial portions of their fortunes, en-
joying substantial tax breaks in return for their
largess. Many, Gates included, are devoting
impressive sums to scientific research. The
bull market has also dramatically increased
the endowments of more established founda-
tions, leading several U.S. nonprofits—which
must spend 5% of their assets each year or
face tax penalties—to launch bold new
science-oriented projects. And, in what ap-
pears to be a spillover effect, even foundations
that have not realized tremendous gains in
their endowments are getting in on the act
with high-impact, big-bucks gifts to science.
More surprises are surely in store. “It’s a
rapidly changing picture,” says David
Hamburg, former head of the venerable foun-
dation known as the Carnegie Corp. and past
president of the Institute of Medicine. “What
would happen if there were to be a deflation?
God only knows.”

According to the latest figures compiled
by the Foundation Center, a New York
City-based group that tracks grantmaking
nonprofits, endowment values in 1997

Philanthropy s

booming. U.S. private
foundations will spend more
than $20 billion this year, the
total going into
science is growing fast, and
several new players have
joined the big spenders. The

jumped 23% to $329.9 billion. Total giving,
in turn, went from $15.98 billion in 1997 to
$19.46 billion in 1998—the largest jump
since the Foundation Center began keeping
records nearly 25 years ago.
(This does not include giving
either by public charities, such
as the American Cancer Soci-
ety, which typically raise mon-
ey from the public, or corpo-
rate foundations.) There’s no
evidence that science is re-
ceiving a larger share—the

Foundation Center

calculates it re-

H ceived 5.4% of
pl'OfIlE§ that e total in 1997,
follow are just slightly down from
some of the 5.7% in 1991—but
organizations that  the rising financial
are funding tide is lifting all
research ships. “The surge

of the stock market
has had enormous implications for founda-
tions,” says Burton Weisbrod, an economist
at Northwestern University who studies non-
profits. “It’s had a profound impact.”
Although biomedical-related research is
the major scientific beneficiary of this philan-
thropic bonanza, the disciplines that nonprof-
its support are varied, as are the organizations’
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Bull mar'ket. Total spending by U.S. grantmaking nonprofits more than
doubled in the 1990s, mirroring the rise in the Dow.

styles of giving, the processes they use to
make funding decisions, and the amount of
attention they seek. During the past year, the
fast-changing Gates Foundation has sunk
$100 million into groups researching and de-
veloping vaccines to combat AIDS, malaria,

and tuberculosis, sometimes not even issuing
a press release to announce a major donation.
The higher profile W. M. Keck Foundation
announced a $110 million gift to the Universi-
ty of Southern California, part of which will
help establish a new neurogenetics institute.
Keck, the offbeat James S. McDonnell Foun-
dation (see p. 220), and the low-profile David
and Lucile Packard Foundation (see page
222)—second only to Gates in its U.S. en-
dowment—recently launched generous pro-
grams that award young investigators up to
$1 million. over several years. Somewhat
smaller, but still plum, grants for young re-
searchers now come from three highly spe-
cialized foundations—Whitaker (which funds
biomedical engineering; see p. 220), the Elli-
son Medical Foundation (aging research; see
p. 220), and the Doris Duke Charitable Trust
(clinician-researchers who don’t experiment
with animals). And during the past 4 years the
North Carolina—based Burroughs Wellcome
Fund has nearly doubled the number of
awards it makes to biomedical researchers in
the early stages of their careers.

Following the model of the staid Howard
Hughes Medical Institute (HHMI), which
mainly hires researchers as employees in-
stead of awarding grants—a distinction that
puts it in a different tax category, so it only
has to spend 3.5% of its assets annually—
two new large
medical research
institutes now are
under construc-
tion: the Van An-
del Institute in
Grand Rapids,
Michigan, and the
Stowers Institute
for Medical Re-
search in Kansas
City, Missouri (p.
T g -0 218). Both are

named after their
wealthy benefac-
tors. Hughes it-
self—the largest
private, nonprofit
U.S. funder of biomedical research—in-
creased its spending by $50 million last year
to $557 million, an increase that went largely
to renovating labs and upgrading equipment.
The Wellcome Trust, the world’s largest char-
ity with an endowment topping $19 billion,
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A SELECTION OF SCIENCE-FUNDING PHILANTHROPIES

Name Founded 1995Assets 1999* Assets 1999* Science  Research
expenses focus
Wellcome Trust 1936 $9.6 billion  $19.2 billion ~ $640 million Biomedical, no cancer
Bill and Melinda Gates Foundation 1994 - $2.8 million $17.1"bi'llii<:n' $230 million  Vaccines, r reproductlve medicine, publlc health
David and Lucile Packard Foundation 1964  $2.4billion $13.5billion  $84.7 million Ocean sciences, computer science, math,
natural science, engineering, interdisciplinary
Howard Hughes Medma{ Research Inst. 1953 532 billlo'n $12 billion $427.7 million  Biomedical ' ‘
Pew Charitable Trusts 1948-79 $3.7 bilion $4.7billion  $6.95million  Biomedical, neuroscience
Rockefeller Foundation 1913 $24billion $3.5billion  $20million  Reproductive health, agriculture, vaccines,
epidemiology, malaria
Andrew W. Mellon dehdéﬁoﬁ ' 1940-69 SIZ.SIIbilljbn' ~ $35billion  $3.1million Contraceptlon reproductlve biology, ecology
Kresge Foundation 1924 $1.72 billion $2.1 billion*  $4.6 mllllon* Scientific equipment
Cameglé'torporatlo'n i 1911 $1.2billion $‘| 7billion  $1 million ‘R'u's'si“ar-l 'sc'iehce” SRR
W. M. Keck Foundation 1954 $1billion $1 7 billion $38.1 million’ Scnence & engineering, medical, astronomy
Donald W. Reynoids Foundation 1954 $955 million  $1.4 billion $35.2 million  Cardiovascular clinical research, geriatrics
over 5 years
Doris Duke Charitable Trust 1997  N/A $1.4 billion §13. 8 million  Physician- sc:entlsts no animal research
Alfred P.Sloan Foundation 1934  $935million $1.2billion”  $56 million Astronomy molecular evolution, neurobloiogy
marine biology, computational biology
Burréﬁg'H-é-Wéliéﬁﬁié”Fuﬁd' 1955 ”$318 million 5669 million  $35 million Biomedlcal
Edna McConnell Clark Foundatlon 1969  $525million $640 million  $898,000 Trachoma, onchocerciasis vaccine
Welch Foundatlon 1954  $374.8 million $632 million  $23 million Chemistry, primarily in Texas
Carnegle Institution of Washmgton 1902 $444.6 million $527.1 million" $31.4 million Aktfonorﬁy. geophysms. plant
biology, embryology
M. J. Murdock Charltable frust sy 1975  $308 m'illion $525 rhilliqh" $4 million Natural sciences, primarily in Pacific Northwest
James S. McDonnell Foundation 1950 $318 million $480 million*  $19 million* Neuroscience, genetics, astronomy, complex
systems
Arnold and Mabel Beckman Found. s 1977” ; ‘$254 million $450 million  N/A Chémlstry. biochemistry, medicine
Whltaker Fdﬂhdatlon 1975 $420 mllllon‘ $390 million  $65.7 million  Biomedical engineering
Stowers Inst for Medical Research '7 1994  $67million  $340 million  $5million Systems biology, genomlés proteomlcs
Whitehead Inst. for Biomedical 1982 $168 million $312 million  $6.2 million Genomics, cancer, infectious diseases,
Research (from endowment)  developmental and structural biology
CharlesA Dana Foundatlon ‘ 1950 $250 rnllllon $311 million  $10 million Neuroscnence :
Van Andel Instltute : 1996  N/A  $200million N/A  Cancer
Research Corporatlon 1912 5100 1 million $152.3 million $6.4 million 'Chemlstry, physics, astronomy
Camille and  Henry Dreyfus Found. 1946 $86. 6 milllon $125 million  $3.4 million Chemistry
Buck Center for Research in Agmg v 7“1'§9'9“ N/A : $106 mllllont $5.5 million Ag'in'g 5
Ellison Medical Foundation 1998 N/A N/A $100 million Aging

* Many of these are estimates ' 1998 Figures * 1997 Figures.

added nearly $20 million to the UK.’s Sanger
Centre in March to speed the decoding of the
human genome and the next month ponied
up $25 million for a new consortium with the
pharmaceutical industry that aims to create a
public database of genetic markers.

Still, it’s important to remember that
philanthropic spending on science is
dwarfed by the amount the U.S. government
invests, says W. Maxwell Cowan, chief sci-
entific director of HHMI. Cowan estimates
that, worldwide, philanthropies last year
spent no more than $2 billion on science.
By comparison, the U.S. National Institutes
of Health (NIH) last year alone had a $13.6
billion budget, which was complemented by
more than $3 billion each at the U.S. Na-
tional Science Foundation (NSF) and
NASA, and another $2.2 billion at the De-
partment of Energy.

over 5 years

The trick for foundations, then—espe-
cially ones that fund biomedical research—
is figuring out ways to distinguish them-
selves without becoming so idiosyncratic
that they limit their impact. “Private founda-
tions are in the rifle business whereas the
federal government is in the shotgun busi-
ness,” says John Schaefer, head of Research
Corp., an Arizona-based foundation devoted
to research in the physical sciences. “We
have to define very specific targets.”

Bridging gaps

Before World War II, philanthropies like
The Rockefeller Foundation and Carnegie
played a leading role in funding—and shap-
ing—American science. With strong scien-
tific leaders, the most celebrated of whom
was Rockefeller’s Warren Weaver, this form
of patronage birthed new fields such as

molecular biology, encouraged interdisci-
plinary research, and strongly supported the
careers of chosen individuals. But with the
rise of NIH, and to a lesser degree NSF, the
big foundations began to invest their money
more in social action, such as feeding the
world and controlling population growth,
than in basic research. “They couldn’t begin
to compete with NIH and they backed out,”
says Joshua Lederberg, a Nobel Prize-
winning researcher at The Rockefeller Uni-
versity in New York City who sits on the
board of the Ellison foundation.

The support that philanthropies did give
to scientific research began to focus on fill-
ing gaps, which often meant funding re-
search that was either too high-risk or too
controversial for the government. “Founda-
tions have many more degrees of freedom

CONTINUED ON PAGE 217

www.sciencemag.org SCIENCE VOL 286 8 OCTOBER 1999

215



216

vPROFILE

Biomedical
Heavyweights

Hughes

Aviator and industrial mogul Howard Hughes,
a famously unusual man, in 1953 made a
most unusual business move: He gave
all the stock of his Hughes Aircraft Co.
to the newly formed Howard Hughes
Medical Institute, which would support
itself with company profits. Instead of
building a central institution like the
Carnegie Institution of Washington,
Hughes and his scientific advisers decid-
ed to "hire” leading academics around
the country, paying their salaries but al-
lowing them to stay at their universi-
ties. The goal was to free some of the best
biomedical scientists to pursue whatever re-
search avenues they desired.

HHMI continued to follow that model as
it became a biomedical powerhouse, starting
in 1985, when the Hughes Aircraft Co. was
sold for $5 billion. That nest egg has since
grown to $12 billion, and the institute is now
spending almost $600 million a year. In addi-
tion to supporting 313 researchers in cell bi-
ology, immunology, neuroscience, structural
biology, and genetics, it has expanded its
grants programs, providing almost $100 mil-
lion a year for activities ranging from im-
proving science education to creating muse-
um exhibits to helping medical schools shore
up their research infrastructure.

The $428 million Hughes spent last year
on its far-flung investigators gives them the
kind of freedom Hughes envisioned. HHMI
investigators, who are nominated to Hughes
by their institutions and then compete for
slots, receive an average of $600,000 a year
to cover salaries and research expenses. (Tax
laws stipulate that they cannot use the
money to hire graduate students, however.)
HHMI does not tell them what to research,
and they are encouraged to take risks, such
as venturing into new fields. The institute
does not make investigators write grant ap-
plications, but it evaluates them for re-
funding every 5 years.

They are the biomedical world’s elite, pub-
lishing a disproportionately high number of
the papers in the best journals and working at
the country’s leading biomedical universities.
More than 60 are members of the US. Na-
tional Academy of Sciences (NAS). "Obvious-
ly, they're supporting some of the best scien-
tists in the States,” says Wellcome Trust direc-
tor Michael Dexter. "They have such a high
level of quality, it's hard to criticize them,”
says David Hamburg, now a president emeri-
tus at the New York-based Carnegie Corp.

Howard
Hughes
Medical
Institute

Yet Hamburg and others have raised ques-
tions about Hughes's philanthropic funding
model. “Fundamentally, it was a very useful
augmentation of the NIH's [National Insti-
tutes of Health's] work, and it certainly put
some outstanding senior scientists in a posi-
tion of freedom,"” says Hamburg. "But it's very
hard to make the case that those people
wouldn't have been well supported other-
wise.” Bruce Alberts, head of the NAS, also
has high praise for HHMI,
especially in feeding nascent
biomedical fields, liberally
supporting transgenic mouse
research, and funding cre-
ative educational programs.

The

are the undisputed

heavyweights of pri-
vate biomedical funding. They
spend more on research than do
most governments, and their in-
fluence is soaring along with
their endowments. Their differ-
ences are as striking as their
similarities, however

But Alberts says he has worried from the out-
set that generously funding accomplished re-
searchers would have a downside. "You take a
lab of 20 and tell them to double the size of
the group,” he says. "I think that's not
an effective way to spend money.”
Sitting in his spacious office at
HHMI's elegant headquarters in
suburban Maryland, W. Maxwell
Cowan, HHMI's scientific director
since 1988, takes such criticism
in stride. “I'm frankly elitist,” says
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(HHMI) and the UK.'s Wellcome

Cowan, a native of South Africa who formerly
was vice president of the Salk Institute for
Biological Studies and provost of Washington
University. “We're in the business of support-
ing, if we can, the best science, and if the
best science is in places where there are al-
ready substantial resources, that's fine." He
adds: "The institution has supported a large
number of very good scientists and enabled
them to do things they might otherwise not
have done.”

Hughes investigators agree. "It makes a
huge difference,” says Carla Shatz, a neurol-
ogist at the University of California, Berke-
ley, who became an HHMI investigator in
1994. Shatz says that since being funded by
HHMI, she moved from
researching the physiolo-
gy of the brain to molec-
Tru st ular studies that focus on

the genetics of neural ac-
tivity: "The degree of risk and creativity | can
exercise with Hughes funding allowed me to
embark on a completely new set of experi-
ments.” Shatz adds that before becoming a
Hughes investigator, she had research grants
from five different organizations, which was
drowning her in administrative work: "It was
an extremely inefficient use of my time."

Tyler Jacks of the Massachusetts Institute
of Technology, who studies mouse cancer ge-
netics, echoes these sentiments. His Hughes
funding, he says, has been especially impor-
tant for his work. “I run a fairly large mouse
colony,” says Jacks, noting that he spends
$250,000 a year on the animals alone.
"Hughes allows me to do bigger
scale science.”

One particularly sensitive

point among biomedical re-
searchers is the amount of money
Hughes investigators draw from
other sources, particularly NiH. An
analysis by Science indicates that
although roughly 20% of the 332
HHMI investigators in 1998 did
not receive any NIH grants the
preceding year, 45 received
$500,000 or more in investigator-
initiated NIH grants, with five of those
taking in more than $1 million. Anoth-
er 30 HHMI investigators had NIH
“program project” grants that ranged
from $750,000 to $7.6 million.

Cowan himself says he takes ex-
ception to those who draw large
grants from NIH, noting that he
once confronted a researcher on this
point. “| wrote to him and said,
‘Look, the amount of money you're

'85'86'87'88'89'90'91'92'93'94'95'96'97'98'99

Looking up. HHMI's spending has soared since the sale
of Hughes Aircraft. The bulk of its 1999 funding (inset)

supports elite Hughes investigators.

: ‘getting from the federal government
is obscene given how much we're
providing you.' " But Cowan, who is
retiring in March, says he believes
HHMI investigators are wise to seek
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some NIH funding, as it "helps them remain
in the real world.” Some, he notes, use NIH
money solely to support grad students. “This
notion that Hughes investigators are awash
in money is just not true,” he says.

As for Hughes's future, it plans to branch
into computational biology and hire possibly a
dozen new investigators. And its relatively low-
key image will likely begin to change in January
when Purnell Chopin, president since 1987,
hands the reins to Nobelist Thomas Cech. “Pur-
nell is by nature not someone who takes public
stands on issues,” says Cowan."He's a much qui-
eter individual. | think Tom Cech may be quite
different in this regard. He'll be a much more
outspoken, and perhaps a better, spokesman.”

Wellcome

At roughly the same time that HHMI rose to
prominence, the London-based Wellcome
Trust emerged as the world's largest chari-
ty—and leading private funder of scientific
research. Established in 1936 upon the death
of pharmaceutical company founder Sir
Henry Wellcome, the Well-
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CONTINUED FROM PAGE 215

than the federal agencies do,” says Schaefer.
“They don’t have to answer to Congress.
And they can take gambles that governmen-
tal entities are not permitted to take.”

Many foundations that support scientific
research attempt to fill voids and make a
name for themselves by concentrating their
resources on narrow areas of research. Many
focus on one disease and even specific popu-

funding, particularly from the MRC, was de-
clining,” explains McMichael. "For people in
medical science, we felt we were saved by
the Wellcome Trust.”

Wellcome’s ability to alter the funding
landscape in the United Kingdom is but one
of several important distinctions between
the trust and HHMI. Wellcome, for example,
targets specific diseases (such as malaria)
and altogether avoids others (namely, can-

cer) if they're relatively well

come charity (which has had
several names over the
years) used profits from Sir
Henry's pharmaceutical
company to fund “scientific
research which may con-
duce to the improvement of
the physical conditions
of mankind.” The annual
amount spent by the charity
jumped dramatically follow-
ing the 1986 decision to
take the pharmaceutical
company public, and then
again when it sold a heft of
shares in 1992. Last year,

ing compared to the U.S. government,
Wellcome outspends the combined
budgets of the U.K.'s main govern-
ment funders of biological research,
the Medical Research Council (MRC)
and the Biotechnology and Biological Sci-
ences Research Council. “We're doing our bit
to pull England up to standards,” says trust
director Dexter. Andrew McMichael, a lead-
ing immunologist at Oxford University,
notes that Wellcome's surge in spending on
science has made an enormous difference.
“This happened at a time when government

CREDIT: (TOP) SUSIE BARKER & HARLEY EVANS PHOTOGRAPHIC DESIGN; (BOTTOM) SOURCE: THE WELLCOME TRUST

the Wellcome Trust spent more than :zg i
$600 million on its various projects,
which range from supporting individ- o 3°0 7
ual biomedical researchers to g 300 -
bankrolling entire institutions. E 250 -
Just as HHMI devotes most of its £ 5,
budget to scientists in the United £ N
States, Wellcome Trust devotes most 3
of its resources to scientists in the © 1007
United Kingdom. But whereas HHMI 50 -
is a small player in biomedical fund- 0

funded. Where HHMI shies
away from taking political
stands on issues, Wellcome
has mixed it up with the
UK. government over its at-
tempt to force charities to
pay overhead costs on
grants (Science, 22 Novem-
ber 1996, p. 1292) and
fought to keep genomics
data public (Science, 16
April, p. 406). Wellcome also
helped found an entire insti-
tution, the Sanger Centre, a
premier genomics institute.
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Welcome funding. The Wellcome Trust now out-
spends the U.K. research councils on biomedical re-
search. Trust director Mike Dexter (above).

Wellcome has its own biotechnology com-
pany, Catalyst BioMedica, that hopes to
translate trust-funded basic research into
products. And Wellcome's career develop-
ment program devoted $60 million last year
to up-and-coming researchers, three times
as much as HHMI spent on various research
grants for younger investigators. As Dexter

lations, such as the Edna McConnell Clark’s
program, which supports research to prevent
blindness caused by trachoma and onchocer-
ciasis in poor countries. Others make their
name by promoting a scientific discipline—
the Camille and Henry Dreyfus Foundation
funds only chemistry; some take this a step
further, like the Welch Foundation, which
aims to boost the resources of chemists work-
ing at universities in Texas.
Some science-friendly foundations make
a mark by purchasing expensive equipment,
like the $140 million that Keck spent on the
world’s two largest optical and infrared tele-
scopes at Hawaii’s W. M. Keck Observatory,
which is run by NASA, the University of
California, and the California Institute of
Technology. The Arnold and Mabel Beck-
man Foundation rose to prominence by
building five institutes and centers, which
conduct research in a vast range of science
and engineering disciplines, at topflight uni-
versities and medical centers. Wealthier
foundations also can afford to distinguish
themselves by awarding large gifts to indi-
viduals, as HHMI does. The 2-year-old Doris
Duke Charitable Trust now is introducing a
CONTINUED ON PAGE 218

sees it, HHMI mainly helps established re-
searchers, while “we're looking for stars be-
fore they emerge in the sky.”

About one-third of Wellcome's money sup-
ports unsolicited proposals sent in by re-
searchers. Wellcome explicitly excludes re-
searchers who want to “top off” support from
other sources and will not fund anyone who re-
ceives a salary from a UK. research council. Still,
like HHMI, Wellcome often supports work that
otherwise might be funded by the government,
making it difficult to distinguish between the
two. “That's a problem for both of us,” says
MRC executive director George Radda, who
meets regularly with Wellcome's Dexter. “The
distinction is the way we support science but
not necessarily what we support.” Wellcome
has also joined forces with the government on
a large scale. It launched a new program last
year, the Joint Infrastructure Fund, with the
Chancellor of the Exchequer. In all, Wellcome
committed $650 million to the massive pro-
ject, which plans to revamp universities and
construct a new-generation synchrotron (an
x-ray—emitting particle accelerator used for
crystallography and other applications).

A few weeks ago, says Radda, he and
Dexter talked about Wellcome's future. “He
said, "We have to decide what we are, now
that we're so large," " recounts Radda. "I
think it's fair to say that they are searching
for what their role really is.” Once Wellcome
comes up with a long-range plan, says Rad-
da, “we can start planning together.”
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variation on the HHMI theme: Last week, the
trust decided to award $3 million over the
next 5 years to four preeminent clinician-
researchers (Kenneth Anderson, Dana-Farber
Cancer Institute; David Scheinberg, Memori-
al Sloan-Kettering Cancer Center; Bruce
Walker, Massachusetts General Hospital; and
Alan Gewirtz, University of Pennsylvania).
“Very few Howard Hughes investigators do
clinical research,” explains Duke’s Elaine
Gallin, who heads their medical research.
“We’re trying to fill that gap.”

vPROFILE

Making a Name
For Themselves

Kansas City, Missouri, and Grand Rapids,
Michigan, aren’t exactly hotbeds of biomedi-
cal research. Neither boasts a heavyweight
biology department at a major university.
Neither is home to a world-class medical
center. Neither features a thriving biotechnol-
ogy or pharmaceutical industry. But both
have wealthy native sons—mutual fund bil-
lionaire Jim Stowers in Kansas City and
Amway co-founder Jay Van Andel in Grand
Rapids—who have decided to share their for-
tunes with their hometowns by building mul-
timillion-dollar medical research institutes.
Their budding research centers have healthy
endowments, prestigious scientific advisers,
and the promise of more money to come.

In 1994, Stowers, founder of American
Century Companies, and his wife,
Virginia, started the Stowers In-
stitute for Medical

The

Research in Kansas Stowers Institute
for Medical
Research andthe Van Andel Institute

are about to join a
distinguished list of
research institutes
named after their
wealthy benefactors

City with a $50 mil-
lion gift of company
stock. The institute im-
mediately began funding
a consortium of outside
researchers studying gene expres-
sion. A second consortium began
mapping the DNA of the sea
urchin in 1997.

Ellen Rothenberg of the Cali-
fornia Institute of Technology in
Pasadena, a member of the first consortium,
has used the money to develop an in vitro
assay system that aids in the hunt for mouse
lymphocyte genes. "Unquestionably, the
most important research my lab has been
doing for the last 5 years has been entirely
because of this funding,” says Rothenberg.
Because developing assays often is not per-

NEwWS Focus

Another strategy is to back only terrifical-
ly imaginative projects. Take the 65-year-old
Sloan Foundation: In recent years, its scien-
tific research grants have funded theoretical
neurobiology, studies of the limits of knowl-
edge, and a sky survey that promises to map
millions of galaxies and 100,000 quasars.

This emphasis on carving out a niche
can have a downside, however. As Leder-
berg puts it, “Foundations have been very
jealous of their own identities.” As a result,
they rarely work together or with the federal
government, fearing that they will dilute
their own impact. The result, says Schaefer,

ceived as cutting-edge research, the National
Institutes of Health “in a million years
wouldn't have funded us to move in this di-
rection,” she says.

Since the institute’s
founding, further stock
donations and the boom-
ing market have pumped
up its endowment to
$340 million today. But
the Stowerses have big-
ger plans than simply
funding networks of re-
searchers around the
country: They're building
a new 56,000-square-
meter building, set on 4
hectares in Kansas City,
that will open in mid-
2000 and eventually will
house as many as 60
principal investigators.

Molecular biologist
Leroy Hood of the Uni-
versity of Washington,

Seattle, who heads the nascent institute's
scientific advisory board and is part of the
consortium with Rothen-
berg, says the Stowerses ini-
tially "had a pretty ill-

defined idea” of
what they wanted
their institute to do.
“l said what I'm
looking to do is talk
about systems biol-
ogy with the tools
of genomics and proteomics [studying all
the proteins in an organism],” says Hood.
The Stowerses liked that idea, and their in-
stitute will try to make its mark in those
burgeoning fields, focusing largely on devel-
opmental biology.

In Grand Rapids, Van Andel and his wife
Betty have taken a chunk of the fortune

Embracing science. The Stowerses at
the site of their new institute.

can be missed opportunities and duplication
of effort. He points out, for example, that
many foundations feature grant programs
for young researchers. “It’s silly for every-
one to try to develop the exact same kind of
stuff,” he says. Schaefer has attempted to at-
tack the coordination problem head on, or-
ganizing two meetings during the past year
with the leaders of different philanthropies
that support science. “I’ve been a founda-
tion president for 18 years, and it always
frustrated me that there wasn’t good com-
munication between foundations,” he says.
Maxine Singer, head of the Carnegie Insti-

they've made from Amway, the famous door-
to-door retailer of home products, and creat-
ed the Van Andel Institute, which now has an
endowment of about
$200 million. In January,
the Van Andels plan to
open a stunning, 15,000-
square-meter research
facility that will accom-
modate 25 principal in-
vestigators. Designed by
noted New York architect
Rafael Vifoly, the build-
ing is just the first phase
of a facility that will
eventually be more than
twice that size. Van Andel
also plans to "hire” re-
searchers offsite, in the
way that the Howard
Hughes Medical Institute
employs its investigators.
(Like Hughes, both the
Van Andel and the Stow-
ers must spend an aver-
age of 3.5% of their assets each year.)

A scientific advisory board that includes
four Nobel laureates encouraged the Van
Andels to specialize in cancer research and
recruit George Vande Woude, a longtime of-
ficial and researcher at the
National Cancer Institute, as
director of their institute. "I
have no doubt that in 50 years it will be one
of the major research institutes,” says Vande
Woude, who will take the helm in Novem-
ber. Louis Tomatis, a retired cardiac surgeon
in Grand Rapids who is president of the new
institute, says he expects the Van Andel to
stand out by taking on research projects
that others avoid. "Government cannot take
risks," says Tomatis. “Here, if four Nobel re-
searchers tell us to research something that
everyone thinks is a dog, we'll do it.”

For both institutes, the key to their success
will be the quality of researchers they hire. Yet
cancer researcher Robert Weinberg of the
Whitehead Institute for Biomedical Re-
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tution of Washington in Washington, D.C.—
which is independent from the Carnegie
Corp.—also worries that some modern phi-
lanthropists are myopic. “The big problem I
see with the current fashion in philanthropy is
that the donors are quite specific in what they
want for their money, and therefore they don’t
have the kind of impact that they could have,”
says Singer. “Very often they limit their goals
because they’re in touch with a specific group
of scientists.” She says she’s particularly
struck by how much of new philanthropic
money for scientific research is limited to
biomedicine.

Singer, who is researching a book about
the history of philanthropy and science, notes
that Andrew Carnegie set a broad agenda in
1902 when he established the institution she
now runs. He stated only that it should “en-
courage, in the broadest and most liberal
manner, investigation, research, and discov-

search—a Cambridge, Massachusetts, power-
house that the leaders of both new institutes
cite as an example of what they hope to be-
come—notes that “attracting high-quality re-
searchers to Grand Rapids or Kansas City can
be quite an undertaking.” Indeed, both insti-
tutes are wrestling with this now.

Hood says recruiting high-quality junior
researchers should be no problem: “It's hard
as hell for young people to get started. For
very, very ambitious, good [people], these
research institutions could be very attrac-

tive." But top-notch, accomplished investi--

gators are another story. “Really good senior
people are generally happy where they are,”
says Hood. Tomatis and Vande Woude ac-
knowledge the challenge, too. "One of the
biggest drawbacks is not having a university
here,” Tomatis says. But he anticipates that
the Van Andel will catalyze the growth of a
biotech industry: "It will take five or 10
years." Vande Woude jokes that he's also
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Home base. A model of the Van Andel Institute’s stunning
new building, now going up in Grand Rapids.
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ery, and the application
of knowledge to the im-
provement of mankind.”
As a result, researchers
at the Carnegie Institu-
tion of Washington—
who, incidentally, have
enjoyed raises recently
because that endowment
has flourished—to this
day specialize in an array
of disciplines ranging
from planetary sciences
to embryology to plant
biology. “‘Philanthropists
don’t think enough about
what’s going to happen
to their philanthropy
when they’re gone. Will
it be doing great things
in 50 years? Those with
more specific instructions will be time-
bound,” says Singer.

Anything goes

One of the great virtues of foundations is
that they can be far more freewheeling than
government funding agencies. Except for
government regulations regarding financial
disclosure, they can largely ignore the pub-
lic, with some multibillion-dollar founda-
tions, such as the Indiana-centric Lilly En-
dowment (which has roughly $13 billion

banking on the weather patterns changing.
"I keep on telling everyone I'm waiting for
global warming.”

Another potential recruiting hurdle for
both institutions has to do with a different
kind of climate: political and religious. As an
article in Business Week last year bluntly put
it, the Van Andels and their co-partner in
Amway, the DeVos family, are well known for
being “fervently conservative, fervently Chris-
tian, and hugely influential in the
Republican Party.” Vande Woude ac-
knowledges that he had some con-
cerns about his independence be-
cause of this. “It was discussed,” he
says, and he was assured that the
family’s political and religious be-
liefs would not influence the run-
ning of the institute. "l don't think
so, | know so,” says Vande Woude.

For the Stowers Institute, the
recent decision by the Kansas
school board to remove the teach-
ing of evolution from public
schools could be a drawback be-
cause many people who work in
Kansas City, Missouri, prefer the
housing across the river in Kansas
City, Kansas. “Having a state with

Eponymous scope. One of two Keck Tele-
scopes, courtesy of the Keck Foundation.

but stays away from sci-
entific research to avoid
competing with the Eli
Lilly pharmaceutical
company), not even
bothering to offer home
pages on the Web. They
can throw themselves
into the middle of sensi-
tive societal issues, just
as Rockefeller has sup-
ported contraceptive re-
search, without suffer-
ing any obvious reper-
cussions. Many pay lit-
tle attention to how their
grantees spend the mon-
ey. And when it comes
to science, much to the
chagrin of some ob-
servers, they can com-
pletely ignore the system of peer review to
determine who gets their largess.

Bill Gates Sr., for example, says he doesn’t
want the Gates Foundation to become hide-
bound by bureaucracy, so he runs a lean and
mean staff and doesn’t use formalized peer
review. Although he did consult medical and
scientific experts before awarding a total of
$100 million to the three vaccine R&D ef-
forts, “T wouldn’t want you to overestimate
the amount of research we do on this stuff,”
says Gates. “Responsible people represent
to us that there is a need, and there are all
sorts of ways money can be spent to en-
hance the probability of coming up with
something, and we take their word for it.”
Gates’s decision-making process, though,
may soon become more conventional, as the
foundation is undergoing significant
changes (see p. 222).

The Los Angeles—based Keck Foundation
similarly relies on informal contacts with ex-
perts before presenting ideas to its board,
which independently decides whether to give
a project a yea or nay. “We do send all re-
quests to two or three outside experts.” ex-
plains Roxanne Ford, head of Keck’s medical
research grants program. “But these opinions
don’t make or break our directors’ opinions.”

Foundations that turn to more traditional
CONTINUED ON PAGE 221

that kind of attitude could well have an im-
pact on recruiting,” says Hood.

Whatever recruiting difficulties these two
institutions face, money won't be a problem.
When the Stowerses die, they plan to give the
institute their remaining stock in American
Century, which is now worth nearly $900 mil-
lion. The Van Andels similarly have pledged
to donate all of their taxable assets, which
Tomatis says may now be worth as much as
$2 billion, to their institute.

www.sciencemag.org SCIENCE VOL 286 8 OCTOBER 1999



220

vPROFII.E

Niche Players

Whitaker

Like athletes who hang up their uniforms while
they are still at the top of their game, the
Whitaker Foundation declared in 1992 that it
would spend itself out of business by 2006.
One reason was to prevent future boards of di-
rectors from shifting the foundation away from
the vision of its founder, engineer U. A. Whitak-
er, who started AMP Inc., the

NEwSs Focus

times the size of any they had given previ-
ously: The Johns Hopkins University received
$17 million to create the Institute of
Biomedical Engineering, and another $18
million went to the University of California,
San Diego, to construct a new building and
add new faculty to the existing bioengineer-
ing department.

Clinton Rubin, a scientific adviser to
Whitaker who does orthopedics research at
the State University of New York, Stony Brook,
says the impact the foundation has had on his
field is plainly visible. “By focusing on biomed-

ical engineering, the Whitaker

world'’s largest maker of electri- The Foundation has given this disci-

cal connectors, and died in 1975. ‘A’ i pline tremendous credibility in

Another was that the Rosslyn, hlta k.er the eyes of universities, and a

Virg‘inia-based founc.lation had FOu ndatlon - tr.emem?ous surge in' interest in

x:le:ed onel of ltsb go:‘ljs: blTl’:;dlcal er;glgeen'rrnf has re-
itaker specializes in biomedi- = sulted,” says Rubin. “They are a

cal engineering, and partly the Eu‘lson great foundation. | only wish

thanks to its efforts, the field was Medic al they would stay forever!”

beginning to receive strong sup-

port from other funders. "We'll Foundation P Ellizonk N

get more return on our invest- igh risk. Ahead of the curve. In-

ment at this period of time than an e novative. Interdisciplinary. Those

this period of th d th i disciplinary. Th

if we continue forever,” explains are the buzzwords that founda-

Miles Gibbons Jr., the founda- James S 2 tions invoke when they describe

tion's director. McDon neu the type of scientific research
Whitaker has been thrown a t

curve by the stock market Foundation are among many foun-

boom, however. Despite spend-
ing more and more money, it
saw its 1992 assets of $227 million nearly

double by the end of 1995; last year assets

still totaled $436 million. “The endowment

has grown a lot more than we projected and
a lot more than anyone had projected,” says
Gibbons. But Whitaker, with help from a se-
lect group of scientific advisers, is stepping
up its rate of spending, most of which goes
to individuals, and Gibbons is confident that
it will go broke on schedule. “We're not hav-
ing any problem identifying new programs or
expanding existing programs,” he says. “We
basically look upon it as a wonderful
opportunity.” Last year, in fact, Whitak-
er gave two awards that were three

dations trying to make a
difference in areas dominated by
government funding

they're looking to fund. But given the substan-
tial budget of the National Institutes of
Health (NIH), philanthropies that fund
biomedical research have a hard time identi-
fying high-quality projects that meet those
criteria and yet would not qualify for NIH
funding. So the Ellison Medical Foundation,
which specializes in aging research, hired as its
director somebody who should be able to
spot promising research that’s not part of
NIH’s traditional fare: a
top official from the
National Institute on
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m v 4 know what NIH can and
308 [ cannot fund.”

2 Larry Ellison, CEO of

® the software behemoth
15 called Oracle, started the

0

Aging, Richard Sprott.
"I headed the biology
of aging program at
= NIH for close to 20
3!, years,” says Sprott. "l

foundation in 1998 at the
suggestion of his friend
Joshua Lederberg, the Rockefeller Uni-

Going, going, gone? Whitaker plans to spend itself out

of business, but its assets keep rising.

versity Nobel laureate. “Josh con-
vinced Larry that putting money into
aging could make a real difference,”

says Sprott. Indeed, Ellison even spent a few
weeks in 1995 working in Lederberg's lab to
see what basic research really looks like.

Lederberg now serves on the foundation’s
scientific advisory board, which ultimately
serves as a peer-review group that makes
funding decisions (see main text). “At Ellison,
we've spent a lot of effort making sure that we
coordinate with NIH,” says Lederberg. "And
we're very pleased to get tips from the inside.”
Sprott is quick to praise his old employer, but
he clearly sees its limits, too. "NIH does what it
does really well, but taking risks is not on the
list,” says Sprott. “Our interest really is to com-
plement what NIH does and not to compete
with it.” One critical difference: Ellison has a
penchant for pilot and feasibility studies,
which means applicants need not provide
much (if any) preliminary data. Applicants also
are encouraged to explain why their work like-
ly would not be funded by NIH.

In contrast to many foundations with a
similar bent, Ellison does not have an endow-
ment. Instead, Larry Ellison has committed to
giving the foundation $100 million over 5
years. “This model probably makes some peo-
ple nervous because they'd rather have the
money in the bank,” says Sprott. “But if you do
that, you tie up a whole lot of money.”

Although the National Institute on Aging
spent about $350 million on research this year,
the Ellison money will provide a substantial
boost to the field. The foundation aims to at-
tract established investigators working in other
fields to aging research as well as provide sup-
port to promising young investigators. Ellison
is particularly proud of its decision to fund
Seymour Benzer, the renowned Drosophila re-
searcher at the California Institute of Technol-
ogy in Pasadena. Benzer already had NIH funds
to do aging-related research, but he says the
$1 million he'll receive over the next 4 years
from Ellison will allow him to branch out.
“Those funds are more flexible, so they provide
an opportunity to explore adventurous new
avenues,” says Benzer.

Sprott, who largely runs the foundation by
himself, says he does not know how long it will
be in existence but expects it to thrive as long
as "we do our job properly.” Says Sprott: “Prob-
ably the only way | could disappoint Larry Elli-
son is to turn conservative.”

McDonnell

Most science-oriented philanthropies cultivate
an above-the-fray, aristocratic image, favoring
subtlety and understatement, a discreet public
profile, and a controversy-free atmosphere. Log
on to the home page of the James S. McDonnell
Foundation (www.,jsmf.org), and it's immediately
apparent that this philanthropy is different. One
click takes you to revolving photos of the
McDonnell Centennial Fellows, 10 “early career”
researchers from diverse fields, each of whom re-
cently won a whopping $1 million worth of sup-
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port. Another click takes you to presentations
and publications by philosopher John Bauer, the
foundation’s president, that assail links between
brain research and education policy. Then there’s
a spicy attack on the media (including Science)
by neurologist Susan Fitzpatrick, McDonnell's
program director, who lists “the worst examples
of journalism about the brain.”

“The history of American philanthropy
certainly has been let's be very quiet about
what we do, we don't want to call attention
to ourselves,” Fitzpatrick laughs when told
that McDonnell appears to have a healthy
dose of attitude. "I don’t want every founda-
tion to work the way the James S. McDonnell
works. This is what works for us.”

Started by the founder of the McDonnell
Aircraft Corp. in 1950 with $500,000 worth of
company stock, which he kept adding to over
the years, this St. Louis-based philanthropy

Spotlight on aging. Oracle founder Larry Ellison is donating

$100 million over 5 years to aging research.

last year had assets of $480 million. From an
office with mismatched furniture and a lean
staff, McDonnell runs like an academic depart-
ment and relies heavily on outside peer re-
viewers. The foundation largely supports neu-
rosciences and has made a name for itself by
fostering the subdiscipline of cognitive neuro-
science. “They're terrific because they're very
creative in looking for new

NEwWS Focus
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peer-review processes do it in various ways.
Many, like the Research Corp. and the
Whitaker Foundation, rely on ad hoc groups
of outside experts to advise their trustees.
The Ellison Medical Foundation, started last
year by Oracle software founder Larry Elli-
son, uses a scientific advisory board that, in
addition to Nobelist Lederberg, includes
Rockefeller University president Arnold
Levine and Columbia University’s Eric
Kandel. Ellison’s executive director, Richard

tion. A recipient, neuroscientist Rick Cai of the
University of California, Los Angeles, says his
award has made a world of difference to him.
Cai notes that postdocs who work in good
labs don't have to get grants.
But having one, he says, estab-
lishes a track record that can
boost ane's career. It also buys
freedom. “When you have your
own money, you completely
design your project,” says Cai,
who for 3 years will receive
$50,000 annually, about twice
what the National Institutes of
Health awards to postdocs.
Fitzpatrick acknowledges
that the foundation does wor-
ry about distinguishing itself
from federal funding sources.
“This is very hard and some-
thing we really struggle with,”
she says. "We have to con-
stantly look for ideas that are a little risky.”
The foundation’s new program of million-
dollar grants to young researchers fills that
bill, funding a richly varied assortment of pro-
jects that range from astrophysics and math-
ematical modeling of ecological systems to
genetics, scientific philosophy, and, yes, hu-
man cognition. "We really hoped this would
start a debate in philanthropy”

ways to do things,” says neuro-
scientist Fred Gage of the Salk
Institute for Biological Studies
in La Jolla, California, adding
that Fitzpatrick is “gutsy.”

Whereas philanthropies
commonly avoid collaborat-
ing with each other because
they fear it will dilute their
own identity, not so McDon-
nell. In the past few years, it
has formed high-profile
brain-related research pro-
grams with both the Pew
Charitable Trusts and the
MacArthur Foundation.

The McDonnell-Pew awards for young
investigators are one result of this collabora-

McDonnell scientific
director Susan Fitz-
patrick.

about the merits of such generous
support for young investigators, says
Fitzpatrick. "It fell like the biggest
lead balloon. We couldn't get any-
one interested. It was a nonstory.”

As for the foundation’s decision
to regularly take the media to task,
Fitzpatrick says she and her col-
leagues simply cannot understand
why journalists often tie the small-
est finding in brain research to the
most complex human behaviors.
“We really felt we had to make a
statement about this,"” she says.
“We think we're the last true ivory
tower. Academia is now so beholden to find
money that they can't be honest. We can be
honest.”

Sprott, notes that this prominent group does
not function like a “study section” of peers
that evaluates NIH grants. “They don’t have
to give endless reports about each grant,”
says Sprott. “We can do in half a day what
would take 3 days at the NIH.”

Robert Lichter, executive director at
Dreyfus, which takes its directions from a
standing group of eminent scientific advisers,
worries about foundations that don’t use peer
review. “There are a lot of wealthy individu-
als who have recognized there’s an opportuni-
ty there,” says Lichter. “The challenge is, are
they going to do this wisely? They may do it
intelligently. But if they make their decision
only in their own house, I think they run the
risk of not doing it wisely.”

Susan Fitzpatrick, scientific director at
McDonnell, says this is especially important
for large philanthropies. “It’s one thing
when you’re giving away a million or so a
year and another when you’re Bill Gates or
Wellcome Trust,” says Fitzpatrick. “They
could very much influence the kind of re-
search that gets done.” And that’s not always
a positive thing. She cites the Rockefeller
Foundation’s support of eugenics, which
took place in the 1920s. “It’s a tremendous
responsibility that they have to do this well,”
says Fitzpatrick of philanthropists.

In this vein, Bruce Alberts says the Na-
tional Academy of Sciences, which he heads,
plans to publish a guide to help new and
would-be philanthropists understand the best
way to help scientific research. “We want to
guide them to models that have been particu-
larly effective,” says Alberts. The academy, he
suggests, might even offer its members to
philanthropists. “Could we and others gener-
ate a service where a wealthy person who
wants to help science could come to us to set
up a peer-review panel?” he asks.

Advice about specific projects isn’t the
only kind of guidance that foundations are
seeking these days. As their coffers fill up
with new money, many are searching for
broader visions of where they can do the
most good. Keck held two meetings in May
with esteemed scientists to pick their brains
about future directions the foundation
should explore. “We asked these people to
think outside the box, to tell us where they
would like science to go,” says Ford. “We’re
still digesting the information.”

Jacqueline Dorrance, executive director
of the Beckman Foundation, says she is
wrestling with similar issues as its endow-
ment has jumped from $356 million to $450
million during the past year. “As we move
forward, we’re going to have to come up
with more and more programs and think
more carefully about how we project our
spending,” says Dorrance. “Good lord,
there’s a lot of money. It’s going to take an

CONTINUED ON PAGE 223
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The New
Behemoths

Five years ago, the David and Lucile Packard
Foundation had assets of $1.5 billion: a
healthy sum, but not enough to put it in the
top 10 foundations in the United States. Much
farther down the list was a new foundation
started by Microsoft CEO Bill Gates, with a
mere $2.8 million in assets. Today, Gates has
assets of $17.1 billion and Packard is up to
$13.5 billion, making them number one and
two on the U.S. foundation totem pole. And
because both support scientific research,
these suddenly wealthy funders are attracting
attention from the scientific community.
Packard became a major player in 1996,
when David Packard (co-founder of
Hewlett-Packard) died, leaving stocks,
bonds, and real estate that more than dou-
bled the foundation’s
total assets to $7.3 bil-
lion that year. Since
then it's ballooned
thanks to the bull mar-
ket. The Gates Founda-
tion entered the big
leagues just this year, when
Gates and his wife Melinda
made donations equivalent to
the gross national product of
many countries (see main text).
Each of these new heavy-
weights is in the enviable posi-
tion of figuring out where to
spend more than half a billion dollars a year.
Both are putting a substantial portion of
their largess into science, but with a marked
difference in focus. Gates, at least in its early
days, is largely backing health-related pro-
jects, while Packard’s science spending tends
to be spread more broadly.
"Packard is more like the Na-
tional Science Foundation:
We fund across the board,”
says Jaleh Daie, Packard's di-
rector of scientific programs.
Gates and his wife set the
overall direction of the Gates
Foundation, which, because it
technically is classified as a
trust, has no need for a board
of directors. The foundation is
run by Bill Gates Sr., a promi-
nent Seattle attorney, and for-
mer Microsoft executive (and
friend of Bill Jr. and Melinda)
Patty Stonesifer. Gates Sr. says
he wants to keep the bureau-
cracy to a minimum. "That
may not turn out to be true,

The

Bill and Melinda
Gates Foundation

scientific agendas

Health focus. Bill Gates Sr., keep-
ing bureaucracy to a minimum,
scouts out ventures himself.
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but it is a deliberate, current strategy,” he
says. To that end, the foundation has no for-
mal peer review, and Gates Sr. himself some-
times personally checks out potential
grantees. In February, for example, he attend-
ed a 2-day meeting of board
members from the Internation-
al AIDS Vaccine Initiative (IAVI)
and 3 months later gave them
a grant of $25 million.

In the past year, the foun-
dation has donated $230 mil-
lion to science-related pro-
jects—about 10 times the
amount it spent during the
previous 12 months. The bulk
of the money has gone to vac-
cine-related work. In addition
to the IAVI grant, Gates gave
$50 million to the Seattle-

§

foundation’s global health program. Epi-
demiologist William Foege, former head of
the Centers for Disease Control and Preven-
tion and then the Carter Center, has been
hired as Perkin’s senior adviser.

Packard's spending has
tilted further toward basic
research. The board of direc-
tors, which includes five
Packard family members,
sets the scientific agenda,
and until recently, board
member Franklin Orr Jr.,
dean of earth sciences at
Stanford University and hus-
band of a Packard daughter,
was the main voice for sci-
ence. In March, however, the
foundation hired a new pres-
ident, former Los Angeles

based Program for Appropri-
ate Technology in Health
(PATH) to support a malaria
vaccine initiative; $25 million
to Rockville, Maryland's Se-
quella Global Tuberculosis
Foundation to develop a TB

and the
David and
are now the largest pri- .
vate philanthropies in LUCI ue
the United States.Both  P@ cka rd
are mapping out their Foundation

vaccine; and another $100 million to PATH
for a children’s vaccine program that will
do the epidemiologic studies needed to
design vaccination programs in poor coun-
tries. These donations have “very effective-
ly re-energized the whole global immuniza-
tion movement,” says
PATH president Gordon
Perkin. Another focus
has been reproductive
health research, with a
$20 million award to
The Johns Hopkins Uni-
versity for a new insti-
tute and $10 million to
a collaborative United
Nations program run by
the World Health Orga-
nization.

A strong focus on
health is likely to con-
tinue: On 24 Septem-
ber, the Gates Founda-
tion announced that
Perkin will leave PATH in
November to head the

Broad focus. Packard's Jaleh
Daie is planning a varied sci-
entific agenda.

Times publisher and CEO
Richard Schlosberg Ill, and in
July, it brought on Daie, then
a plant researcher at the
University of Wisconsin, as its first formal
scientific director.

This year, Packard is spending about half
of the $67 million it designated as science
money on California's Monterey Bay Aquari-
um Research Institute, a reflection of the
marine biology backgrounds of two Packard
children, both of whom are board members.
(One, Julie Packard, runs the Monterey Bay
Aquarium, which, like the Aquarium Research
Institute, was started with Packard funds.)
Most of the rest is going to a new $10 mil-
lion program for interdisciplinary science
that's supporting such varied projects as cul-
turing “unculturable” microbes from soil and
developing “entangled-photon fluorescence
microscopy” to study the brain. Additionally,
Packard has a $15 million fellowship pro-
gram for young faculty members studying
engineering, computer science, natural sci-
ence, and mathematics. A consortium of
marine scientists receives another $18 mil-
lion, but this does not come from the sci-
ence budget.

Next year, Daie says Packard's science
budget may run as high as $100 million. The
board has yet to decide how to spend that
sum, but several ambitious ideas are on the
table. One is to nurture "centers of excel-
lence” in developing countries. Known as
Millennium Science Institutes, they would be
built around a scientific discipline that al-
ready has a track record in that locale. An-
other proposal that has internal momentum
is to beef up the existing conservation pro-
gram with an environmental science initia-
tive that would spend at least $10 million.
Says Daie: "My every expectation is that the
science is going to prosper under the leader-
ship of our new president and trustees as
long as the assets go up.”
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effort so that we spend it wisely.”
Foundation directors are not sitting be-
hind their desks anxiously waiting for ad-
vice from researchers about how to reduce
their philanthropy’s assets, however. “Boy,
am I not soliciting proposals,” said Gates Sr.
last June, echoing a sentiment voiced by
several foundation heads. “If somebody
heard that the director of the William H.
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Gates Foundation was trying to figure out a
way to spend money, my life would be really
rendered almost inoperative. I'd be over-
whelmed with people.” Then again, Gates
does have to figure out how to spend what
now amounts to $2.3 million a day. So it
may pay, literally, for researchers to watch
closely as Gates and other foundations that
have more money than anyone would have
imagined a few years ago articulate visions
for their futures. —JON COHEN
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A New Finger on the
Protein Destruction Button

A protein motif called the RING finger helps add ubiquitin to proteins,
thereby marking them for the cellular trash heap

To make an omelet you have to break a few
eggs, and to keep a cell healthy you have to
destroy some proteins. Recent evidence has
shown that the timely eradication of proteins
that drive cell division is vital to keeping
normal growth from turning into runaway
malignancy. In the biological equivalent of
putting trash bags by the curb, cells tag pro-
teins for elimination by attaching a small
protein called ubiquitin. The tagging occurs
in steps, with one kind of enzyme binding to
the condemned molecule and another ferry-

ologist Ray Deshaies of the California Insti-
tute of Technology (Caltech) in Pasadena.
The new results are likely to touch off a
wave of research on how these proteins
might regulate cell activities and also explo-
ration of how the chain of protein destruc-
tion might be restored in some cases to halt
the growth of cancer cells.

Hunter and his colleagues, postdoc Clau-
dio Joazeiro, and cell biologist Yun-Cai Liu
at the La Jolla Institute for Allergy and Im-
munology in San Diego, made their obser-

ceptors by helping to ubiquitinate them,
marking them for destruction.

To pinpoint the parts of the protein re-
quired for ubiquitination, Yarden’s group
took a cue from two known Cbl mutants that
cause lymphoma cancers in mice. Both are
missing chunks of the protein’s RING finger,
suggesting that it is vital to the protein’s nor-
mal function. They report in the 6 August is-
sue of the Journal of Biological Chemistry
that one of these natural mutations, as well
as a lab-made mutation, both prevent Cbl
from ubiquitinating the EGFR in cells.

Hunter’s team went further to parse out
Cbl’s exact role in ubiquitination, which re-
quires three different kinds of proteins. One
called E1 activates ubiquitin, an E2 protein
temporarily holds the activated ubiquitin,
and the E3 enzymes bind the target and
guide the transfer of the ubiquitin to it. Be-
cause Cbl binds ubiquitination targets such
as the growth factor receptors, Hunter and
others in the field wondered

ing the ubiquitin label to the tar-
get. In the past few months, re-
searchers have identified a molec-
ular motif that marries these two
kinds of proteins so that the tag-
ging can take place.

Fittingly, it’s called the RING
finger, an evolutionarily conserved
structure found in more than 200
proteins, in which two loops of
amino acids are pulled together at
their base by eight cysteine or his-

whether it might be an E3.

To investigate that hunch, and to
test the RING finger’s specific role,
Joazeiro isolated Cbl’s RING finger
and tested its ability to trigger ubig-
uitination in a test tube. He engi-
neered bacteria to manufacture just
the RING portion of Cbl, linked for
production purposes to a bacterial
protein. He then mixed the hybrid
protein with ubiquitin, E1, and E2

tidine residues that bind two zinc
ions. A new crop of results, includ-
ing those reported on page 309 by
Tony Hunter’s team at The Salk Institute in
La Jolla, California, show that several RING
finger proteins participate in ubiquitination,
Among these are two proteins that play roles
in cell growth control: Cbl, which can cause
cancer when it is mutated, and BRCA1, the
breast cancer susceptibility gene.

But given the large number of proteins
that contain RING fingers, these discoveries
may be just the tip of the iceberg. “Many [of
these proteins] have been implicated by ge-
netics as participating in some process or
other, but without any clear mechanistic in-
sight as to how they are acting,” says cell bi-

Missing link. Cbl helps tag a membrane-bound receptor for destruc-
tion by bringing it together with a ubiquitin-loaded E2.

vations while following up on recent work
on the protein Cbl. A genetic analysis done
in Paul Sternberg’s lab at Caltech had re-
vealed that the version of Cbl found in the
roundworm Caenorhabditis elegans is nec-
essary for turning down the activity of a
growth-promoting protein, the receptor for
epidermal growth factor (EGFR). And last
year, groups led by Hamid Band at Harvard,
Yosef Yarden at the Weizmann Institute of
Science in Rehovot, Israel, and Richard
Stanley at Albert Einstein College of
Medicine in the Bronx reported evidence
that Cbl down-regulates growth factor re-

to see if it would function as an E3.

It worked. The researchers detected
ubiquitination of proteins in the re-
action, and mutations of key amino acids in
the RING finger abolished the effect, peg-
ging the RING finger as essential. What’s
more, Liu found that the RING finger di-
rectly binds to the E2 enzyme. That proves
“that the RING finger domain of this pro-
tein is capable of recruiting the E2 compo-
nent,” says Band, “which is critical, because
that begins to provide a basis for how Cbl
might enhance ubiquitination.”

But getting ubiquitination of one of Cbl’s
known targets, the platelet-derived growth
factor receptor (PDGFR), required a bigger
piece of Cbl, containing the RING finger
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