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Identifying blocks. Hypothetical SNPs A
through D are correlated (red) and probably
constitute a haplotype. SNPs E through G 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 2%° dif-
ferent variations. Computer simulations sug-
gested that haplotype blocks—DNA stretch-
es containing the same SNP pattern—would
stretch only 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
Research/MIT Center for Genome Research
in Cambridge, Massachusetts. But because it
is, instead of trying to correlate each of the 50
SNPs with disease, researchers can restrict
their studies to SNPs that differentiate the few
common patterns. This should ease their
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
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
map—what 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 commiittee 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
(Musa) 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
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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
Indian government hopes 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 to award 20 scholar-
ships to Pakistani students to attend Indian
technical institutions and invited Pakistani
academics to 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 Indian 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” to 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 to kick off the bio-
prospecting assessment next month after
getting public comment on the issues the
study should address.

After Yellowstone
National Park signed
a 1997 profit-sharing
deal with a San Diego
biotech, bioprospect-
ing opponents sued,
charging that com-
mercial activities in
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 to study their environmental im-
pacts.In a 25 June Federal Register notice,
the service said it would 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 lli 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.
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