
United States to fund the project, which 
would take an estimated 5 years and cost be- 
tween $50 million and $90 million. 

Malaria researchers say that sequencing 
the mosquito's genome-which, at 260 mil- 
lion base pairs, is about the size of one large 
human chromosome-should lead to a better 
understanding of interactions between the in- 
sect and the parasite. "Having the genome 
sequence would be fantastic," says molecular 
entomologist Robert Saunders of the Univer- 
sity of Dundee in the United Kingdom. 

Malaria kills more than 1 million people 
worldwide each year, and an estimated 86% 
of those deaths occur in Africa, where it is the 
second leading cause of mortality after AIDS 
(Science, 14 May, p. 1101). The disease is 
caused by the protozoan parasite Plasmo- 
dium, which infects red blood cells and caus- 
es them to burst when progeny parasites are 
released. Since 1995, an international team of 
researchers has been sequencing the genome 
of Plasmodium falcipan~m, the species re- 
sponsible for the most serious form of malar- 
ia. The proposed Anopheles sequencing pro- 
ject would complement this work. 

To enter its human host, Plasmodium 
needs the help of the Anopheles mosquito, 
which injects the parasite into the host's 
bloodstream while it ingests blood. Some 
strains of Anopheles, however, are resistant 
to the parasite, mounting an immune re- 
sponse that kills off the protozoan before it 
can mature. What some researchers call the 
"Holy Grail" of malaria control would be to 
create a genetically modified mosquito inca- 
pable of transmitting Plasmodium, an aim 
that would be greatly aided by knowing the 
sequence of the mosquito's genome. 

~ l t h o u ~ h  the project's sipporters have yet 
to raise the funding, they were encouraged by 
the fact that the meeting was attended by 
emissaries from major genome research 
agencies as well as leading gene sequencing 
centers. "I'm not really worried" about get- 
ting the money, says Fotis Kafatos, director of 
the European Molecular Biology Laboratory 
(EMBL) in Heidelberg, Germany, who initi- 
ated the project together with Anopheles ex- 
pert Frank Collins of the University of Notre 
Dame in Indiana. The participants included 
representatives of N I A I b t h e  infectious dis- 
ease institute of the U.S. National Institutes of 
Health (NIH)-and the Wellcome Trust, 
Britain's mammoth biomedical research char- 
ity. Also attending were gene sequencing 
jockeys from the Wellcome Trust-funded 
Sanger Centre near Cambridge, France's 
Genoscope, and The Institute for Genomic 
Research in the United States. 

Kafatos points out that a lot of research 
has already been done on the Anopheles 
genome, including genetic mapping and pre- 
liminary sequencing at Genoscope, EMBL, 
the University of Iowa, and other centers. "We 
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have really already started, and as the money 
comes in that will determine how fast we go," 
Kafatos says. NIH has already said it will con- 
sider grants of up to $1.5 million per year for 
at least the first 2 years of the project. Well- 
come director Michael Dexter told Science 
that although there is "excitement" at the trust 
about the proposal, funding decisions will 
have to wait until a replacement is found for 
outgoing Sanger director John Sulston. 

Anopheles researchers argue that recent 
advances in efforts to create transgenic 
mosquitoes have added urgency to the plan. 
Mosquitoes have long proved awkward to 
modify genetically, in part because their eggs 
are hard and difficult to inject with foreign 
DNA. Last year, however, two research 
groups, one led by Collins and the other by 
Anthony James of the University of Califor- 
nia, Irvine, succeeded in injecting foreign 
genes into embryos of Aedes aegypti, the 
mosquito vector for the viruses that cause 
yellow fever and dengue fever. This raised the 
hope that Anopheles might be similarly modi- 
fied. "People will say that it's science fiction 
until the day you do it," comments Morel. 
"The human genome is already being se- 
quenced, and so is Plasmodium. Once we 
have Anopheles, we will have all three actors 
in the malaria cycle." -MICHAEL BALTER 

d 
X-ray Crystallography 
Without Crystals 
For much of his career, David Sayre has been 
seeing spots and doing everything he can to 
get rid of them. Sayre, an x-ray crystallogra- 
pher now retired from IBM, makes images of 
materials using x-rays, which can reveal fine 
detail down to the arrangement of atoms in a 
molecule. But this ultrahigh-resolution imag- 
ing technique only works on crystals, in which 
many copies of a molecule are lined up in a 
regular array. When x-rays are targeted at such 
a crystal, they bounce off the atoms and inter- 
act to produce a set of diffraction spots, which 
researchers can mathematically reconstruct 
into an image of the molecule. Now Sayre and 
colleagues in the United States and the United 
Kingdom have done away with the need to 
form molecules into a crystal and diffract 
x-rays into spots. In this week's issue of Nahm 
they report creating the first diffraction image 
from a noncrystalline sample, a feat that could 
revolutionize the imaging of the vast array of 
materials that cannot be crystallized, provid- 
ing ultrahigh-resolution images of everything 
from cells to individual protein molecules. 

"It's really a brilliant experimental 
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