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Six years ago, evolutionary biologist
Greg Spicer of San Francisco State
University was gearing up for a com-

parative study of developmental genetics. He
needed stocks of 50 different species of the
fruitfly Drosophila, and placed his order with
the National Drosophila Species Stock Cen-
ter, then based at Bowling Green State Uni-
versity in Ohio. ‘Sorry,’ replied the centre’s
operators — there was a strict limit of ten
species per request . So Spicer had to concoct
a Machiavellian subterfuge using overnight
express mail services and colleagues at other
universities to acquire the other 40 species.

Then, when the vials of flies began arriv-
ing, Spicer discovered another problem: as
many as three species in some batches of ten
had been identified incorrectly — forcing
him to go through the whole charade again.
“The centre was awful,” complains Spicer,
one of several fruitfly biologists who found
that its standards of customer service left
much to be desired. A leading Drosophila
geneticist adds: “It is a unique resource, but
it hasn’t been very well curated over the
past few years.”

But fruitfly researchers, and officials with
the US National Science Foundation (NSF),
which funds the centre, hope that such prob-
lems are a thing of the past. In October, the
centre’s colonies started moving to the Uni-
versity of Arizona at Tucson. There, the
centre will be operated by Therese Markow,
professor of ecology and evolutionary bio-
logy and director of the university’s Center
for Insect Science. “We plan to expand ser-
vices considerably,” she promises. Limits to
the number of species that scientists can
order have been scrapped. And Markow’s
team is working to purify the colonies, to
ensure that researchers receive the exact
species they order.

Drosophila has long been one of the most
important model organisms for studying
genetics and development. Much of this
work involves one species: D. melanogaster.
But the genus contains close to 2,000 species,
and this enormous diversity also makes it
ideal for comparative and evolutionary stud-
ies. Different Drosophila species live in dif-
ferent climates and eat different things; some
are able to exploit unusual food sources
because they can detoxify noxious chemi-
cals. Decades of genetic studies on D.
melanogaster, plus the publication of its
complete genome sequence earlier this year1,

Austin. Scien-
tists searched the

world eagerly for new
Drosophila species in deserts,
forests and grasslands. In 1982, the
centre moved to Bowling Green, where it was
run by geneticist Jong Yoon and his wife Kay
— who declined to be interviewed for this
article. Their job was not easy: some fruitflies
have exotic dietary requirements, others are
prone to disease, and species identification is
a constant problem — exacerbated by the
ease with which colonies become contami-
nated by other species. And, as anyone who
has worked in a Drosophila lab will tell you,
maintaining breeding colonies of flies is
smelly, tedious work.

The Yoons’ task was made harder by
systematics’ fall from favour in the 1980s, as
universities channelled their resources into
molecular biology. The number of specialists
who could identify Drosophila species — a
difficult task involving microscopic exami-
nation of the flies’ genitalia — dwindled.
“No one knows how to identify Drosophila
any more,” laments David Grimaldi, a cura-
tor of entomology at the American Museum
of Natural History in New York. “It is amaz-
ing. I do identification of Drosophila for sci-
entists from everywhere.” Even the US
Department of Agriculture, which employs
legions of entomologists, must from time to
time call on Grimaldi’s expertise.

Tough decisions
Although they acknowledge these difficul-
ties, Spicer and others say that the centre’s
performance was unacceptable. And in
1991, it was reviewed by a team of indepen-
dent scientists brought in by the NSF — in
response to concerns that the centre “was
not serving the community as well as it
might”, according to NSF records. Among
the problems identified by the review team
was that, although Jong Yoon had implied
that the centre had a functioning advisory
panel, in reality it had not “met or func-
tioned … in a meaningful way for years”.
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have laid a solid
foundation for making
comparisons with and
between other members
of the genus to uncover the
genetic basis of particular
adaptive traits. “If you know
the genetics of one species
then you can ask about genetic
differences in the others,” says
Markow. “You can also experi-
ment with these animals in ways
you can’t with larger animals.”

As well as studies that seek to
identify the genetic changes that lie
behind the evolution of specific adapta-
tions, comparisons between Drosophila
species can provide a route into the more
fundamental territory of evolutionary
genetics. Active areas of inquiry include
the evolution of sex chromosomes2 and the
organization of the genome3. Comparative
studies of Drosophila have also been instru-
mental in casting doubt on the widely quot-
ed theory that sexual reproduction evolved
primarily to help purge the genome of
harmful mutations4. “Drosophila offers
some wonderful opportunities,” says Brian
Charlesworth, an evolutionary geneticist at
the University of Edinburgh. 

A thankless task
The National Drosophila Species Stock Cen-
ter should be an invaluable resource for
evolutionary genetic studies. It maintains
colonies of some 1,400 strains of fruitfly
representing 265 species. And although it is
billed as a national centre, it serves
researchers worldwide — there is no com-
parable facility outside the United States.
But the centre’s poor performance in recent
years has frustrated many of the scientists it
was established to serve.

Fly collections for the stock centre began
in the 1940s at the University of Texas at

Fruitfly centre spreads its wings
The world’s main supplier of exotic Drosophila species has had a poor
record for customer service. But, as Rex Dalton found, it is having a facelift
that should boost studies of evolutionary genetics. 

Identifying Drosophila
species is tricky, and

requires examination 
of the flies’ genitalia 
under a microscope.
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The report added: “It isn’t nice to try to pull
the wool over the reviewers’ eyes.”

Despite such concerns, the review team
gave the stock centre a rating of “very good”.
The scientists involved now acknowledge
that many of the centre’s users will have
greeted this assessment with disbelief. But
review-team member Kathleen Matthews,
a geneticist who heads the NSF-funded
Drosophila Stock Center at the University of
Indiana at Bloomington, which maintains
about 6,400 different genetic stocks of D.
melanogaster, says that the reviewers faced a
dilemma. If they were too harsh, the facility
might have lost its NSF funding. As no one
was pushing to take over the centre, there
were concerns that the collection would then
be lost to science. “We decided to recom-
mend changes to modernize and make the
centre function better,” says Matthews. 

But despite some improvements, prob-
lems persisted — until, in 1999, the NSF
decided to find the centre a new operator.
Even then, Arizona was the only bidder. The
NSF will provide Arizona with some $1 mil-
lion over the next five years to set up and
operate the facility.

But the fact that problems persisted in
Bowling Green for so long, and the circum-
stances of the 1991 review, raise questions
about the NSF’s funding and appraisal of
such centralized facilities. Gerald Selzer, the
NSF official responsible for the agency’s 17
stock collections of research resources, says
that the difficulties have revealed the limita-
tions of the competitive funding process in
cases in which academics are not queuing up
to run an important facility. The only alter-
native would be for the NSF to run such facil-
ities as federal labs, for which there is no
precedent.

Bright future
Fruitfly researchers are now looking opti-
mistically to the future. One of Markow’s
first moves will be to establish a research
programme in comparative functional
genomics. “The future of the centre is in
genomics. It is going to be unbelievable for
that type of research,” enthuses Spicer, who
has collaborated with Markow on compara-
tive studies of Drosophila reproductive
organs5,6. Genomic technologies, such as the
use of DNA microarrays to chart differences
in gene expression, will transform such
studies, he says. Markow’s thrust into func-
tional genomics has also been boosted by
the expectation that the US National Insti-
tutes of Health will support the sequencing
of the genome of a second Drosophila
species: probably D. pseudoobscura (see
page 396).

In the spring, Markow intends to host a
workshop on Drosophila identification and
husbandry, which she hopes will begin to
revive the skills needed to curate fruitfly
stocks. A new collections manager is also

being trained to operate the stock centre.
In the meantime, given the dearth of fly
systematists, Markow has enlisted a retired
Arizona professor, Bill Heed, to help cata-
logue the collection. Any contamination of
stocks will mean that some species have to be
collected again from the wild. But Markow
hopes not to stop there, and has plans to
add more species to the collection in the
near future. 

Once the collection has been validated,
stocks will be available for ordering over
the Internet — another service that was
never implemented at Bowling Green. That
change is indicative of Markow’s new broom,
say the facility’s users. “The centre is going
into amazingly good hands and should be a
tremendous resource,” says Scott Pitnick,

an entomologist at Syracuse University in
New York. n

Rex Dalton is Nature’s West Coast US correspondent.
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Gotcha: Markow searches the Arizona desert 
for additions to her stocks of Drosophila.
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