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Iden t i f y ing  blocks. Hypothetical SNPs A 
through D are correlated (red) and probably 
constitute a haplotype. SNPs E through C are 
also fellow travelers. 

Only in the past year or so have genome 
researchers realized that a haplotype map 
might be feasible. Until now, they have fo- 
cused mainly on identifying DNA variations 
called single-nucleotide polymorphisms 
(SNPs)-sites along the genome at which in- 
dividuals differ by just one base-to use in 
tracking disease genes. And although they've 
had some success recently in identifying 
genes associated with diabetes and the gas- 
trointestinal ailment Crohn's disease, it's been 
an arduous, expensive process (see p. 593). 

Because there's roughly one SNP for ev- 
ery 1000 bases of DNA, there might be a 
huge number of SNP patterns over a given 
stretch of sequence. If, for example, a 
50,000-base sequence contains 50 SNPs, 
those SNPs could, in theory, come in 250dif-
ferent variations. Computer simulations sug- 
gested that haplotype blocks-DNA stretch-
es containing the same SNP pattern-would 
stretch onlv 3000 to 8000 bases-too short 
to make a haplotype map worth the trouble 
for tracking disease genes. But the reality 
turned out to be much more promising. 

As several teams reported at the meeting, 
haplotype blocks are at least 10 times longer 
than predicted, and there are a relatively small 
number at each chromosomal position. For 
some sequences of 50,000 bases, for exam- 
ple, just four or five patterns of SNPs-that 
is, four or five different haplotypes-might 
account for 80% or 90% of the population. 
"It didn't have to be this way," said Eric Lan- 
der of the Whitehead Institute for Biomedical 
ResearchMIT Center for Genome Research 
in Cambridge, Massachusetts. But because it 

$ is, instead of trying to correlate each of the 50 
g SNPs with disease, researchers can restrict 
g  their studies to SNPs that differentiate the few 

common patterns. This should ease their 
-5  work by cutting down on the amount of DNA 

- they have to scan to identify disease genes. 
No one is sure yet why the genome is so 

8 blocky, but geneticists mention two candi- 
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date explanations. During the meiotic divi- 
sions that give rise to sperm and eggs, the 
two copies of each chromosome sometimes 
swap stretches of DNA, or recombine. If, for 
some unknown molecular reason, some 
parts of the chromosome are less likely to 
recombine than others, some stretches of 
DNA will be conserved as blocks while oth- 
ers change rapidly across generations. 

Population bottlenecks apparently con- 
tribute as well. As Kenneth Kidd of Yale 
University and others have found, there is a 
greater diversity of haplotypes in people in 
Africa, where humans first arose, than in 
other populations. In addition, descendants 
of people who settled in Asia carry a some- 
what different set of haplotypes from those 
who settled Europe. 

And that's what raises the ethical issues 
discussed at the meeting. Researchers are still 
figuring out how to construct the haplotype 
m a p w h a t  pilot studies to run, for instance, 
and how to standardize the definition of a 
haplotype. ("This notion of a block is a little 
hazy," said Leonid Kruglyak of the Fred 
Hutchinson Cancer Research Center in Seattle 
to much laughter.) But their most pressing 
problem may be whether to include ethnic or 
geographic identifiers on DNA samples. Such 
identifiers were stripped from the samples 
used to create the human genome sequence 
and SNP maps. But as Collins points out, if 
certain haplotypes are more common in some 
ethnic groups than others, haplotype mappers 
run the risk of missing distinctive patterns of 
DNA that might predict disease susceptibility 
in some populations but not others. 

Summing up the meeting, Collins said 
that there was a "consensus" that the project 
"would have considerable medical value" and 
is worth pursuing. He solicited volunteers for 
two working groups that in the upcoming 
weeks will do the heavy lifting-a scientific 
steering committee to nail down working def- 
initions of haplotypes and set priorities for pi- 
lot studies, and a second group to keep an eye 
on social and ethical issues. 

-LAURA HELMUTH 

DNA Sequencers 
To Go Bananas? 
Among scientists, the banana gets little re- 
spect. It's one of the most popular fruits on 
Earth and the developing world's fourth 
most important food crop, yet only a hand- 
ful of labs are working on it. Now, a group 
of researchers is hoping to put the banana 
(Mtrsa)on the scientific map. On 19 July, an 
international consortium announced that it 
hopes to sequence the entire banana 
genome, perhaps as early as 2006. The an- 
nouncement of the multimillion-dollar effort 

Science Sc@pe 
Reaching Out  The recent India-Pakistan 

summit may have ended in a diplomatic 
stalemate, but it did produce new joint re- 
search and training opportunities that the 
lndian hbbes will provide a 
back channel for improving relations be- 
tween the two nuclear neighbors. Prime 
Minister Atal Bihari Vajpayee earlier this 
month unveiled a plan t o  award 20 scholar- 
ships t o  Pakistani students t o  attend lndian 
technical institutions and invited Pakistani 
academics t o  visit "as guests of the govern- 
ment."The focus would be on education, 
health, environment, and gender equity. 

"There is an enormous amount of mis- 
information about India in Pakistan," says 
Pavagada Venkata Indresan, former presi- 
dent of the lndian National Academy of En- 
gineering."But once young minds can be 
trained at India's top technical institutions, 
a more positive message would certainly go 
out." Pakistan reacted cautiously, with a 
government spokesperson calling the idea 
"peripheral" t o  diplomatic efforts. 

Bioprospecting Under the Microscope 
The National Park Service is starting a 
court-ordered environmental study of 
revenue-sharing agreements with firms 
that make profitable discoveries in  national 
parks. Officials plan t o  kick off the bio- 
prospecting assessment next month after 
getting public comment on the issues the 

the parks violated 
federal law (Science,13 March 1998, p. 
1624).A federal judge suspended the deal 
earlier this year, ruling that Yellowstone 
could make such agreements, but that it 
first had t o  study their environmental im- 
pacts. In a 25 June Federal Register notice, 
the service said itwould study bioprospect- 
ing impacts at all 384 of its parks in order to  
formulate consistent policy. 

Critics want the study to  take a careful 
look. By allowing exploitation, "these types 
of agreements fundamentally change the 
spirit of what the parks are about," says 
Joseph Mendelson Ill of  the International 
Center for Technology Assessment, a 
Washington-based group that participated 
in the earlier legal challenge. Comments on 
the study's scope are due 10 August, with a 
draft expected in  the fall. 

Contributors: Pallava Bagla, Josh Gewolb 
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To be revised. International group seeks disease- 
resistant banana genes. 

has already raised the banana's public pro- 
file, but some plant scientists say the project 
won't bear much scientific fruit. 

The Global Musa (Banana) Genomics 
Consortium says it expects the project to take 
anywhere between 5 and 10 years, depending 
on the degree of accuracy de i id ,  and cost up 
to $7 million a year. Members of the consor- 
tium have promised $2 million a year for the 
duration of the project, says geneticist Emile 
Frison, chair of the nonprofit International 
Network for the Improvement of Banana and 
Plantain and coordinator of the sequencing ef- 
fort. The chief sponsor to date is the French 
agricultural institute CIRAD, which has 

$1.5 million over the next 5 years. 
The consortium has already begun work 

but is still looking for funding. To help with 
fund raising, it engaged a public relations 
firm and announced the project's launch last 
week, noting that better bananas would help 
reduce hunger and poverty in the developing 
world. Frison explains that it would have 
been "a handicap in raising resources" not to 
have sought publicity. 

Two dozen research centers expect to 
participate in the project, including The In- 
stitute for Genomic Research, a large-scale 
sequencing facility in Rockville, Maryland. 
Sequencing pros and banana experts met in 
Alexandria, Virginia, from 17 to 19 July to 
draw up a protocol and select a banana type 
for sequencing. Only specialists are likely to 
be familiar with their choice-Musa acumi- 
nata calcutta 4, a wild, nonedible variety na- 
tive to southern' India. According to Frison, 
calcutta 4 was chosen in part because of its 
resistance to black sigatoka, a devastating 
fungus that reduces worldwide banana 
yields by as much as 50%. Network re- 

searchers, who plan to make sequence data 
freely available as they are produced, say 
they hope the variety's resistance traits can 
be used to improve commercial bananas. 

The banana would be the third major 
plant genome sequenced, after the wild mus- 
tard Arabidopsis, completed by a public 
consortium in 2000, and rice, undertaken by 
a private company and a public consortium. 
With 500 million to 600 million base pairs, 
the banana would be the biggest plant 
genome cracked yet. 

But some members of the plant genomics 
community are skeptical of the project. They 
say bananas are intractable in the laboratory, 
which will make it hard to take advantage of 
the genomic data. "You can count the num- 
ber of people working on banana on one 
hand," says Chris Somerville, a pioneer in 
Arabidopsis research who works at Stanford 
University. "The sequence is of limited utili- 
ty if no one is working on the plant." 
- Backers of the acknowledge that 
the ranks of banana geneticists are thin but 
point to recent accomplishments such as the 
identification of black sigatoka resistance 
genes. They argue that the banana is a very 
important crop even though it is not ideal for 
genetic research. "Just because something 
you sequence isn't a perfect model organism 
doesn't mean that its genome isn't useful," 
says University of Chicago plant geneticist 
Daphne Preuss. -JOSH GEWOLB 

Funding Backlog at NSF 
Sets Off Free-for-ALL 
Elbowing your way to the head of a line that 
has been forming for years isn't polite. This 
year, however, it could be a winning strategy 
for several groups seeking 
major new research facilities 
from the National Science 
Foundation (NSF). The latest 
evidence came earlier this 
month in separate votes by 
both House and Senate spend- 
ing panels on increasing 
NSF's $4.4 billion budget. 

The panels approved overall 
increases for NSF in 2002 of 
9.4% and 5.5%, respectively- 

' more than the 1.5% the Bush 
Administration requested but 
less than the 15% sought by 
research advocates. Those 
middle-of-the-road numbers 
hide some controversial deci- 
sions on individual projects, 
however. The Senate panel in- 
cluded funds for an under- 
ground laboratory in South 
Dakota, whereas the House 

panel approved money for an expanded 
search for neutrinos at the South Pole and a 
high-altitude research plane. None of these 
projects were included in NSF's budget re- 
quest to Congress. Although Congress must 
still reconcile those bills this fall, the trend is 
clear: Pushiness pays OK 

NSF's budget has traditionally been nearly 
free of congressional earmarks-projects not 
requested by the agency and often advanced 
by politicians on the urgings of their con- 
stituents. But a decision in February by the 
Bush Administration to eliminate any so- 
called "new starts" from the foundation's cap- 
ital budget, combined with congressional re- 
jection of two projects contained in last year's 
budget request, has created a backlog of pent- 
up demand. That delay has prompted some 
researchers whose projects are stuck in NSF's 
pipeline to plead their cases to Congress. 

The result is undermining the orderly pro- 
cess for setting priorities on big projects. The 
process begins with scientific reviews, runs 
through approval by the National Science 
Board (NSB), NSF's governing body, and 
culminates with a decision to include an item 
in the agency's budget request to Congress. 
Any major deviation, say most scientists, in- 
vites chaos and a misallocation of limited re- 
sources. "NSF [decision-makers] can see the 
big picture, and they set their fhding priori- 
ties based on what's best for the entire com- 
munity," says Anne Meltzer, a seismologist at 
Lehigh University in Bethlehem, Pennsylva- 
nia. She's involved with one of the delayed 
initiatives, a 10-year, $350 million geo- 
sciences project called Earthscope that in- 
cludes a network of seismic monitoring sta- 
tions and a 4-kilometer hole drilled into the 
San Andreas fault. Although "it's all good re- 
search," says Meltzer about the projects 
Congress has favored, "it's very disappointing 

Cold cash. Congressional funding may 
help scientists working on a neutrino 
detector at the South Pole greatly ex-' 
pand their experiment. 

when people don't re- 
spect the process." 

The science board 
hasn't even been 
briefed on one of the 
major projects that 
Congress wants the 
agency to take on: 
building a national 
underground laborato- 
ry in an old gold-mine 
shaft in South Dakota 
(Science, 15 June, p. 
1979). Last week, the 
Senate panel that f 
funds NSF included $ 
$10 million to exam- a 
ine the feasibility of % 
the $280 million pro- 
ject, which was sub- 
mitted to NSF for sci- g 
entific review only $ 
last month. Propo- 6 
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