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TIGR are still trying to make sense of the 
sequence. P. falciparum appears to have 
about 5300 genes. The researchers are not 
yet able to identify the function of some 
60% of these genes, they report. In addition, 
genes with related functions appear to be 
clustered on the genome, suggesting that 
they might share the same regulatory DNA. 

Even with unanswered questions, re- 
searchers are using the sequence to build a 
catalog of Plasmodium proteins and to make 
gene chips for molecular studies of different 
points in P falciparum's life cycle. In the 
proteomics arena, at least two research 
groups report in Nature that they are using 
sophisticated mass spectrometry techniques 
to look at thousands of proteins and deter- 
mine when in the parasite's life cycle they 
are active. For vaccine developers, who want 
to create defenses against all of the parasite's 
alter egos, "that's very valuable informa- 
tion," says Gardner. 

In one proteomics study, Laurence Flo- 
rens and John Yates of the Scripps Research 
Institute in La Jolla, California, and their 
colleagues examined more than 2400 pro- 
teins. They found that the protein comple- 
ment of the sporozoite-the form of the 
parasite a mosquito injects when it feeds on 
human blood-was quite different from that 
of other stages of the life cycle. Almost half 
of the sporozoite's proteins were found 
nowhere else, they report. But there were 
also a few unexpected genes in common. 
Researchers had thought that the parasite 
made var proteins-used to evade the im- 
mune system-only while in human blood, 
but these studies have now shown that "they 
are expressed before it even gets to the 
host," says Carucci. 

And in a separate evaluation of 1289 pro- 
teins, Edwin Lasonder and Matthias Mann of 
the University of Southern Denmark in 
Odense found 315 that are unique to the im- 
mature male and female gametes that enter 
the mosquito and 226 in the asexual stages. 
"Intellectually, it's very exciting to think we 
have a total catalog of the relevant genes for 
all the parts of the life cycle," says Roos, who 
has set up a database (PlasmoDB.org) to 
compile the onslaught of genomic data on 
Plasmodium. 

Harvard's Sarah Volkman and her col- 
leagues, among others, are using the P falci- 
parum sequence to expand studies of drug 
resistance. As described on page 216, work- 
ing with Elizabeth Winzeler of the Ge- 
nomics Institute of the Novartis Research 
Foundation in La Jolla, California, Volk- 
man's team built gene chips to detect genetic 
changes-or polymorphisms-between 
P falciparum strains. "Drug resistance is 
bred by polymorphisms," Winzeler explains. 
"So being able to actually determine where 
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study the spread of drug resistance." 
Whether with more gene chips, proteomic 

studies, gene searches, or comparative ge- 
nomics, other malaria experts are eager to 
make use of the newly sequenced mosquito 
and Plasmodium genomes. "There are going 
to be fantastic strides in the years to come," 
says Thomas Wellems, a malaria expert at 
the National Institute of Allergy and Infec- 
tious Diseases in Bethesda, Maryland. "I 
have no doubt that a deeper understanding 
of the biology of the parasite is going to lead 
us to better therapies." -ELIZABETH PENNISI 

CLINICAL RESEARCH 

Gene Therapy a Suspect 
In Leukemia-Like Disease 
A French gene-therapy team that was hailed 
in 2000 for its breakthrough in curing chil- 
dren of a lethal immune deficiency reported a 
serious adverse event this week. One of 10 
children they treated 
has developed a blood 
disorder resembling 
leukemia. Concerned 
that the therapy 
might have caused 
the problem, re- 
searchers Alain Fis- 
cher and Marina 
Cavazzana-Calvo of 
the Necker Hospital 
in Paris have halted 
the trial and urged 
others who use simi- 
lar methods to hold 
off until the risks are 
assessed. At press 
time, French regula- 
tory officials were 
preparing a public Setback. Alain Fischer 
advisory. Calvo announcing su 

Fischer says he treatment in April 200 
and his group recog- 
nized the importance of the case "exactly 1 
month ago" but decided to study it and ex- 
plain it to their patients before going public. 
The French team quickly sent advisory let- 
ters to investigators in charge of similar gene 
therapy trials using gene transfer "vectors" 
made from a retrovirus called the mouse 
Moloney leukemia virus. When the warning 
reached the U.S. National Institutes of 
Health (NIH) in Bethesda, Maryland, a clin- 
ical group immediately cancelled a six- 
patient trial due to begin in September. 

This French trial was designed to identify 
children with a type of severe combined im- 
munodeficiency (SCID) caused by a muta- 
tion on the X chromosome and to treat them 
early (Science, 28 April 2000, p. 669). So 
far, the team has treated nine infants and one 
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fections or harsh therapy such as bone mar- 
row transplantation, which itself often has 
fatal consequences. Gene therapy offered a 
way out; in most cases it restored the im- 
mune system without toxicity. 

During a routine check of their fourth pa- 
tient last spring, however, the French re- 
searchers noted that the child had a high 
number of y8 T cells in his blood. The im- 
port didn't hit home until late August, Fischer 
says, when the T cell count climbed "very 
high"-to 200,000 cells per microliter. Other 
symptoms also appeared, including mild 
anemia, and the child was hospitalized. 

Molecular studies revealed that the T cells 
were monoclonal: All had come from a single 
cell. Furthermore, Fischer explains, all the 
cells contained the same DNA signature, a 
sequence reflecting the site where the retro- 
virus vector had integrated itself into the 
host's genome. "Unfortunately," Fischer says, 
that site is in the coding region of a gene on 
chromosome 11 that's "aberrantly expressed" 

in a form of childhood 
acute lymphoblastic 
leukemia. 

Fischer believes that 
the vector triggered "an 
insertional mutagenesis 
event"--splicing itself 
into a dangerous gene 
and stepping up its pro- 
duction. "Everyone was 
aware" of a theoretical 
risk that retrovirus vec- 
tors might do this, he 
says, but the risk 
seemed very small. The 
phenomenon did not 
turn up in animal ex- 
periments or in other 
clinical data. 

id Marina Cavazzana- Although gene ther- 
:essful gene-therapy apy probably contribut- 

ed to the patient's T cell 
response, Fischer says, 

other factors probably played a role, too. For 
example, the child might have been predis- 
posed to disease, as other members of his 
family have had childhood cancers. And an 
infection might have been important as well; 
the child got chickenpox shortly before his T 
cell count spun out of control. But at the 
moment, Fischer acknowledges, it's not clear 
whether this was a "very unlucky" random 
event or a sign that the risk of using retro- 
virus vectors has been "underestimated" 
in the past. 

Researchers at the Necker Hospital are.u 

collaborating with Christof von Kalle of the 
Institute for Molecular Medicine in Freiburg, , 
Germany, to try to create a map of all known 
human DNA integration sites for this retro- C 

virus vector. They hope this will enable them 
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child is receiving chemotherapy. 
Few gene-therapy researchers were avail- 

able to comment on the case at press time. 
But Jennifer Puck, a leader of the planned 
SCID therapy trial at NIH, knows of four 
other groups that are using or were planning 
to use similar gene-therapy techniques. At 
the moment, she says, "we don't know 
whether the risks [of insertional mutagene- 
sis] are one in 80 or one in 10 million." 

U.S. regulatory officials declined to com- 
ment on the case. But NIH's Recombinant 
DNA Advisory Committee is reported to be 
preparing a broad review of the case at its 
next meeting, scheduled tentatively for 4 to 
6 December. -ELIOT MARSHALL 

SCIENCE TEACHING 

Georgia County Opens 
Door to Creationism 
The forces of creationism gained ground in 
Georgia last week when a local school board 
unanimously adopted a policy that opens the 
door to creationist-inspired critiques of evo- 
lution in biology classes. The policy follows 
the board's decision in March to insert "dis- 
claimers" into new elementary and high 
school biology textbooks saying that evolu- 
tion is only a "theory." The action directly 
affects only 95,000 students in Cobb Coun- 
ty, a suburb of Atlanta and the 28th largest 
school district in the country. But many sci- 
ence educators say it is part of a national 
campaign to teach creationist ideas along- 
side evolution for the sake of "balance." 

The new policy, approved 27 September 
by a 7-0 vote, asserts that "discussion of 
disputed views of academic subjects is a 
necessary element of providing a balanced 
education, including the study of the origin 
of the species." It goes on to say that the pol- 
icy is intended "to foster critical thinking 
among students [and not] to restrict the 
teaching of evolution [or] to promote or re- 
quire the teaching of creationism." It super- 
sedes a 1995 policy stating 
that instruction relating to 
the origin of life should be 
conducted with "respect" 
for the "family teachings" 
of Cobb County citizens. 

The vote was preceded 
by an intense publicity 

5 and lobbying blitz from 
. scientists, including a let- 
a ter from National Acade- 
I my of Sciences president 

Bruce Alberts urging the 

| academy's Georgia mem- 
P bers to speak out against 
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also submitted petitions. The Seattle-based 
Discovery Institute, creationism's main 
think tank, has been recirculating a year-old 
statement signed by 130 scientists nation- 
wide, as well as a new one signed by 28 
Georgia scientists, expressing "skepticism 
toward the Darwinian claim that 'random 
mutation and natural selection account for 
the complexity of life.'" 

It's not clear what the practical impact of 
the new policy will be. School board chair- 
person Curtis Johnston Jr. could not be 
reached for comment, but last month he told 
the Atlanta Journal-Constitution that the 
board proposed a revision to "clarify things" 
for teachers who are "nervous about what 
they can talk about." Cobb County's high 
school science supervisor George Stickel is 
even more opaque. Until school officials 
draw up regulations to implement the new 
policy, he says, "your guess is as good as 
mine" about how it will affect students. But 
he hopes that teachers will use the issue as 
"an educative moment." 

Those who oppose the new policy see it 
as a signal to district parents who are sympa- 
thetic to creationism or "intelligent design." 
Ronald Matson, a biologist at Kennesaw 
State University in Marietta, says that the res- 
olution "fails to discriminate between science 
and nonscience ways of knowing ... [thus] 
opening the doors to those with a creationist 
view to demand equal time." Wes McCoy, a 
science teacher at North Cobb High School, 
says that many regard it as a "nod" to cre- 
ationists, one that says, "even though we can- 
not teach it, we kind of wish we could." 

The Supreme Court ruled in 1987 that 
creationism has no place in science classes; 
since then, evolution foes have taken the 
tack that students need to be informed of the 
"scientific" controversies surrounding evo- 
lution. Jeffrey Selman, a Cobb County par- 
ent who is challenging the board's textbook 
disclaimers as a violation of the constitu- 
tional separation of church and state, says 
that he plans to add the new policy to his 
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Good Librations Advocates for hu- 

man space flight have bickered for 
decades-mostly among themselves- 
over whether people should return to the 
moon or go directly to Mars. Now some 
NASA officials are urging a middle path: 
Create a small human and advanced 
robotics outpost at the point where the 
gravity of Earth and the moon cancel 
each other out. 

An outpost at that stable "libration 
point"-just 100,000 kilometers from the 
lunar surface-could serve as a "gateway" 
for robotic and eventually human missions 
to the moon and Mars, says Harley Thron- 
son, NASA's chief of space science technol- 
ogy and co-author of a paper to be pre- 
sented next week in Houston, Texas. More 
immediately, the out- 
post could fine-tune 
or fix instruments- 
such as a planned 
new telescope-that 
will hover just beyond 
Earth's orbit. 

NASA is funding a 
$5 million study to 
flesh out future uses of such human and 
robotic platforms.An informal planning ef- 
fort begun under the Clinton Administration 
has already borne fruit: It helped launch the 
space agency's push for 2003 funding for 
nuclear propulsion and electric technolo- 
gies. Now, insiders predict that NASA's next 
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