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tary of science and technology in the state of
Amazonas. Although larger than France and
Spain combined, Amazonas has only a single
resident Ph.D. archaeologist, and despite its
vast river systems, no naval engineers, Teix-
eira says.

Increasing scienti ¢ labor power in the
region could help nd alternatives to slash-
and-burn agriculture. But national anxiet-
ies gure into the calculation as well. “The
majority of publications on the Amazon don't
have a Brazilian author. That is a worry for
us,” says Jorge Guimaraes, the Ministry of
Education of cial who oversees higher edu-
cation in Brazil. “We need more Brazilians
participating.”

Brazil has never felt secure in its control
over the vast region, which Spain ceded to
Portugal under the 1750 Treaty of Madrid.
With the Amazon a focus of international
maneuvering on carbon credits, Brazil's
dependence on foreign knowledge produc-
tion has become a “very delicate question,”
says Adalberto Val, director of the Insti-
tuto Nacional de Pesquisas da Amazoénia in
Manaus. During a national science and tech-
nology conference last May, Val called for
Brazilian “informational hegemony” over the
forest biome. “There is a question of national
sovereignty,” he says.

Such nationalist tones may sound harsh
outside Brazil, but they play well at home.
Physicist Luiz Davidovich, who chaired the
May conference, says Brazil’s scienti c com-
munity needs to raise “big ags” to rally the
country around. “ ‘The Amazon is Ours’ is
one of those,” he says.

Even some foreign experts have
responded to the call. Daniel Nepstad, a
prominent American tropical forest ecolo-
gist, dropped his job in October at Woods
Hole Research Center in Massachusetts
to become a Brazilian resident and full-
time employee of the Instituto de Pesquisa
Ambiental da Amazbnia, a nonprofit he
co-founded, based in the city of Belém.
Nepstad says his U.S. af liation “was inter-
preted that | am less committed to the scien-
ti c agenda in Brazil.” Brazil's forest policy
is evolving rapidly and, Nepstad says, “as
long as the science is led by Northerners,
we are missing the opportunity to get really
good information into policy decisions.”

Making it real

Despite its growing ambitions, Brazil has
yet to prove it can do world-class basic
research. The impact scores of its scien-
ti ¢ papers are modest, about two-thirds the
world average, and have slid in some areas.
No Brazilian has won a Nobel Prize in sci-
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Talented But Underfunded: Brazil's Future Scientists

It's an unusual prelab routine. Wake up in a below-ground apartment where ve people sléar
(four on the oor), grab your books, then head out past the machine gun—toting gangsters W
guard your street against police vehicles. That’s been reality for 25-year-old Reinaldo Sous@d
Santos, a Ph.D. candidate in biochemistry at the Federal University of Rio de Janeiro (UFRJgaI
resident of Parque Unido, a crowded favela where residents live under the thumb of a drug gan

Dos Santos owes his journey from shantytown to lab bench to his mentor, Leopoldo de M%s
72-year-old professor of biochemistry at UFRJ. In 1985, de Meis began offering a hands-ores
ence course for low-income adolescents called Young Talents. Dos Santos enrolled when
14, a year after his father died, leaving him orphaned. c

“l don't want people to think | am the poor little kid from the favela,” says Dos Santos-,“a‘i
fast, concise talker who is studying the metabolic response of gold sh to low temperatufés
Although he may sleep some nights on the laboratory couch, “intellectually | don’t think |
below anyone.”

Brazil must write thousands more stories like Dos Santos’s if it is to overcome deep s&ci
divisions and achieve its dream of becoming a major player in scienti c research. Many sa;gth
task must begin with improving public schools, where poorly paid teachers offer rote lessoigg.

Brazil's math and science scores vie for the worst among 57 countries ranked on the so-G&ll
PISA scale by OECD, barely edging out Tunisia. College is mainly for the elite. Prestigious fed:
universities in Brazil offer free education, but it's dif cult to pass tough entrance exams unléss
families have paid for private secondary schools. “We have had a perverse system of socialgpz
heid, where the poor don’t have access to higher education,” says Luiz Davidovich, a physicist
the university who sits on the board of the Brazilian Academy of Sciences. Only 14% of 18- t
24-year-olds are in college, not enough to meet Brazil's growing demand for researchers an
engineers. “We're working with just a sliver of the population,” Davidovich says.

In recent years, the government has tried to broaden access to education. Scores of sta
technical schools have opened; since 1979, Brazil has hosted what is now billed as the worlc
largest math olympiad. Another national program, ProUni, since 2005 has paid for 748,000
lower income students who can'’t get into federal schools to attend private, for-pro t universi-
ties. Davidovich says the efforts fall short: “Brazil needs a revolution in education at all levels
especially at the most basic levels.”

Dos Santos recognizes that his life is exceptional. “Most Brazilians don’t know any scientis
and don’t know what a scientist does,” he says. For him, science has proved both an intellectt
and nancial life belt. His state stipend of $1000 a month (he gets another $180 for supplies)
makes him his family’s top earner, and this summer he helped his grandmother, uncle, anc
cousins move into a larger house. Now that he has his own room, he hopes to decorate it with
metabolic chart like one he saw at a conference.

“I like to see the molecule in vivo doing something,” says Dos Santos of his career choice
“The lab is really a psychological escape from all the situations | live through. It's my ideal place

—-A.R.

Q

1311
Rublished by AAAS



1312

NEWSFOCUS

ence or medicine, whereas regional rival
Argentina has three. Researchers blame
structural problems at Brazil’s state-run
universities. Critics say they discourage
competition, for example, with automatic
tenure after 3 years on the job and evalu-
ations that reward Portuguese-language
publication. “The attitude for many years
was to avoid competition, keep your head
low, and choose a marginal subject,” says
Ribeiro. Instead of competing head-to-head
on hot topics with big labs overseas, he
says, Brazilian researchers have sometimes
been content to study local questions. “The
thinking was, ‘The anteater is yours so don’t
worry about the gringos.””

Brazilian researchers returning from over-
seas, drawn by jobs and start-up funds, com-
plain that there are still many obstacles that
make producing world-class science nearly
impossible. After 11 years in the United
States, biologist Luciana Relly Bertolini
returned to Brazil in 2006 with her
husband, Marcelo, to start a labo-
ratory that aims to clone trans-
genic goats. Although the effort
is adequately funded, Relly Ber-
tolini says a heavy teaching load
required of professors and lack of
trained staff means “it’s science by
persistence here.”

Also notorious are Brazil’s
Kafkaesque importation regula-
tions. Even simple reagents can
take months to arrive, with radio-
active or biological samples often
in doubtful condition. Relly Ber-
tolini says a cell-fusion instru-
ment she ordered from Hungary

Returnee. Tropical ecologist Dan Neps-
tad studies a controlled fire in Tanguro
Forest, Mato Grosso, Brazil, in August.

Misséd opportunity? Many

.-researchers have published'studies
involving the Amazon region; most
are not Brazilian.

has been trapped in customs for 4 months.
“You can have the best head in the world
and you will never be competitive because
the government works against us,” says
Bertolini. “When we begin thinking that way,
we want to go back.”

Some say the prospects will remain bleak
until such problems are solved. “I know of
no extraordinary science in Brazil,” says
Andrew J. G. Simpson, scientific director of
the Ludwig Institute for Cancer Research in
New York City. A naturalized Brazilian cit-
izen, he lived in Sao Paulo for 7 years and
coordinated one of Brazil’s memorable tri-
umphs, the sequencing of the plant patho-
gen Xylella fastidiosa, which landed on the
cover of Nature in 2000. But when Simpson
returned this year for a 10th-year celebration
of the feat, he noticed that, at least in the field
of genomics, “there was never again a big
impact paper. There was no upwards process.
It was a blip.”

Brazilian officials have instead focused
on beating another problem: the insecurity
of research funds. In 2008, in its largest-
ever funding round for basic research, Bra-
zil’s Ministry of Science and Technology
offered $350 million over 3 years to fund 122
national institutes to tackle subjects from
quantum computing and stem cells to an
upgraded Antarctic research station. “They
saw that we needed long-term programs with
stability,” says Davidovich, who co-leads the
program on quantum computing.

Other scientists privately express doubts
about the grandiosely named institutes, not-
ing that in reality they are virtual networks
with an average of 20 university investigators
each and money spread too thin to achieve
much. In position papers, the Brazilian Soci-
ety for the Advancement of Science has said
that Brazil needs to focus on creating more
pure research jobs outside of the university
system. It wants a new, heavily staffed state
institute to study the oceans, and another for
the Amazon, modeled on the agricultural
agency Embrapa—in this case with funding
to match the grandiose vision.

In the city of Natal, Nicolelis’s neuro-
science institute, currently housed in a con-
verted hotel, has also yet to produce a Bra-
zilian breakthrough. But it’s increasingly
well-positioned to do so. It has reasonably
equipped laboratories, a primate facility, and
a crowd of young professors with promising
track records who have signed on, includ-
ing two recruited from a Max Planck center
in Germany. In August, the Ecole Polytech-
nique Fédérale de Lausanne in Switzerland
donated an IBM Blue Gene/L supercom-
puter, which Nicolelis says will be the fastest
in South America.

Ribeiro, the Brazilian who returned from
a postdoc at Rockefeller to be the institute’s
scientific director, says the year of science
he expected to lose while organizing the
center has dragged into three, as he faced
down customs officials and coped with 2
large numbers of poorly trained students. 5
“Now I’m finally starting to fight reVlewers 2
again instead of bureaucrats, which is a 51gn s
the plan worked,” says Ribeiro, whose work g
includes experiments to look at the effect of §
sleep and dreaming on motor and percep-
tual skill retention.

The dirt road outside his building that
leads to a nearby shantytown, he says, 5
reminds him of a photograph he saw of Rock-
efeller’s Founder’s Hall after it was built in 5
1906 and still surrounded by muddy fields °
and horse-drawn carrlages “They didn’t start §
as the best place to do science either.”

—ANTONIO REGALADO
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