
BREAST CANCER GENE 

Many Mutations May Make Test Difficult 
T h e  cloning in September of a strong candi- 
date for the breast cancer gene known as 
BRCAl triggered a whirlwind of activity as 
cancer researchers rushed to verify the find- 
ing (Science, 23 September, p. 1796 and 7 
October, p. 66). A bare 10 weeks later, three 
articles in this month's issue of Nature Genet- 
ics have confirmed BRCAl 's identity. 

But while those articles have nailed 
BRCAI, they've also raised problems that 
may further cloud the development of the 
much-anticipated test for susceptibility to 
breast cancer caused by mutations in BRCAl 
(Science, 22 July, p. 464). The articles report 
that BRCAl mutations occur in many differ- 
ent forms, scattered throughout the gene, 
making it technically challenging to develop 
an accurate test. What's more, they hint that 
mutations in the gene may account for fewer 
cases of hereditary breast cancer than previ- 
ously thought. 

In the Nature Genetics papers, teams led 
bv Steven Narod of McGill Universitv in 
~on t r ea l  (a member of the team that 'iso- 
lated BRCAI ), Barbara Weber of the Uni- 
versity of Pennsylvania, and Mary-Claire King 
of the University of California, Berkeley, 
describe 22 different BRCAl mutations in 31 
families. As the Science paper describing the 
cloning of BRCAl identified five mutations 
in the gene, including one also found in the 
current work, the total number of published 
BRCAI mutations now stands at 26. Because 
these mutations are scattered throughout the - 
gene, which at about 100,000 base pairs is 
exceedingly long, development of a test that 
will detect all mutations with certainty may 
be difficult. Indeed, Weber calls the results 
"bad news for testing." 

Still, the problem may be less formidable 
than it looks right now, says Narod. He notes 
that some mutations have been detected 
again and again in different families, sug- 
gesting that a relatively small number of 
mutations may account for most BRCAI - 
related cancers, a situation that may help 
make screening possible. His team, for ex- 
ample, found two mutations, each of which 
turned up in four Canadian families. In addi- 
tion, says Narod team member David Gold- 
gar of the University of Utah, who is busy 
categorizing all known mutations, published 
or otherwise, the two Canadian mutations 
have also been detected in families in the 
United Kingdom and the United States, and 
several other mutations have been found two 
or more times. 

"We'll probably be able to identify muta- 
tions 75% of the time . . . and if it turns out 
that the majority of [BRCAl-associated 
breast cancers] are caused by 10 or fewer 
mutations, it could still be a relatively simple 

screening test," says Narod. Such a test, he 
adds, "will be very helpful" for screening 
women from families with a high incidence 
of breast and ovarian cancer, because the 
mutation can first be sought in a family mem- 
ber with cancer. But, he says, widespread 
screening of the general population for 
BRCAl defects is not feasible unless all the 
mutations can be detected, because it would 
be uncertain whether a negative result could 
be trusted. 

Both Weber and Narod also point out 
that about two thirds of the BRCAl mutants 
detected so far cause the protein produced by 
the gene to be shorter than normal, effec- 
tively crippling it. Therefore, measuring.the 
length of BRCAl's protein product could 
be the basis of a rapid screening test for pre- 
disposition to breast cancer. Such a test 
would avoid the technical difficulty of 
screening for all types of mutations, but it 

EPIDEM 

Yale Arbovirus Team 
A s  a source of knowledge about the strange 
and deadly viruses carried by such creatures 
as ticks and mosquitoes, nothing rivals a 
small research center tucked away at the Yale 
University School of Medicine. Since 1964, 
the Yale Arbovirus Research Unit (YARU) 
has been the central repository for the 
world's arboviruses-shorthand for arthro- 

would also miss more subtle-yet equally 
dangerousmutations that don't shorten 
the protein. 

But even if detection of BRCAl muta- 
tions does one dav become ~ractical for 
widespread population testing, its useful- 
ness for predicting susceptibility to breast 
cancer may be limited. Hereditary suscepti- 
bility accounts for up to 10% of the 180,000 
breast cancers that occur in the United 
States each year. But the discovery of a sec- 
ond breast cancer gene, BRCA2 (Science, 30 
September, p. 2088), and hints of others, 
restrict the number of breast cancers that can 
be attributed to BRCAl defects. Moreover, 
the three groups failed to detect BRCAl mu- 
tations in 69 breast cancer families, suggest- 
ing either that the tests used were too insen- 
sitive or that BRCAl accounts for fewer 
breast cancers than expected. "We are al- 
ready talking about fairly small numbers," 
says Weber. "If BRCAl accounts for even 
less, it will further limit the clinical useful- 
ness of a test." 

-Rachel Nowak 

Heads South 
plan to send their samples to Shope at a new 
address: the University of Texas Medical 
Branch at Galveston. Shope, who is retiring 
from Yale next year, and virologist Robert B. 
Tesh, a senior scientist with the unit, have 
decided to leave New Haven to join a new 
center for tropical medicine at Galveston- 
and thev h o ~ e  to take the virus collection , . 

with them. Tesh and Shope, who were 
f traveling abroad and could not be 
8 reached for comment, disclosed their 
2 plans 2 weeks ago at a meeting of the 
8 American Committee on Arbovirology 
3 in Cincinnati. The University of Texas 

verified the move after a report appeared 
in The Hartford Courant. A Yale spokes- 
person says officials have confirmed the 
departure of Tesh but "have had no con- 
versation with" Shope. 

Outside scientists say they aren't sur- 
prised the two are leaving Yale. Shope 
has faced "an uphill battle finding 
money," says Thomas Monath, former 
director of the Fort Collins, Colorado, 
vector-borne infectious diseases labora- 

Lone Star-bound. Yale's Robert Shope is expected tory run by the U.S. Centers for Disease 
to lorn new Texas center. Control and Prevention (CDC) and 

now research director for Oravax Inc. in 
pod-borne viruses-and the place that Cambridge, Massachusetts. After research- 
puzzled scientists have sent their samples. In ers paid by the unit's dwindling original en- 
addition, the unit's director, virologist Rob- dowment from the Rockefeller Foundation 
ert E. Shope, travels the world to lend his began to retire in the late 1970s, says James 
expertise on everything from outbreaks of Meegan, head of the extramural arbovirus 
encephalitis in China to the dengue virus program at the National Institute of Allergy 
now afflicting U.S. soldiers in Haiti. and Infectious Diseases and a former YARU 

But as of next year, researchers should scientist, Shope came to rely increasingly on 
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researchers on loan from the U.S. military 
and visiting scientists. The unit has also 
struggled to maintain grant support, espe- 
cially as a shrinking defense budget has 
squeezed funding for arbovirus research. 

In addition. savs Monath. "it has been 
difficult for shope'to sustain strong support 
for this effort within his own de~artment." 
U.S. Army hantavirus researcher Connie 
Schmaljohn describes the situation more 
bluntly: "The people above them just didn't 
recognize their value," she says. "Half the 
higher level administrators didn't know it 
existed." A Yale spokesperson disputes that 
charge, saying that the university "has been 
supportive of the unit for 30 years." Recent 
instabilitv at the De~ar tment  of E~idemiolo- 
gy and h b l i c  ~ e a i t h ,  which oGersees the 
unit, has aggravated the situation, according 
to several sources. 

YARU, which operates mostly on  grants 
from the National Institutes of Health (NIH), 
the U.S. Army, and the World Health Orga- 
nization (WHO) that totaled about $2 mil- 
lion in 1993, houses some 450 virus cultures, 
as well as reagents, antibodies, and antigens 
for studying arboviruses. In addition to Shope 
and Tesh, the lab employs three investiga- 
tors who will not be moving to Galveston. A 
lot of history will be going with it. Begun 
with a grant from the Rockefeller Founda- 
tion, YARU has "a long, glorious history," 
notes Meegan. "It has been at the front line 
lof infectious disease research1 for 30 vears." - 

  he unit's most recent media splash, how- 
ever, was an embarrassment. In August, vis- 
iting scientist Jean-Paul Gonzalez didn't re- 
port that he had broken a vial of the danger- 
ous Sabia virus until 12 days after he showed 
symptoms of the disease. Gonzalez has recov- 
ered, and a CDC report on the accident is 
due out this month. But the origins of the 
move to Galveston  reda ate this incident. sav , , 
Texas officials, who began negotiating with 
Tesh last vear. 

~ a l v e s i o n  sought the Yale unit to bolster 
its new Center for Tropical Diseases, opened 
last year with help from the Texas-based 
Kleberg Foundation. The center, part of 
WHO'S network of tropical disease centers, 
will focus on intracellular diseases, particu- 
larly in Latin America. The YARU recruits 
will help "expand the depth of the center" 
and build international collaborations, says 
Assistant Director Michael McGinnis. 

Tesh will arrive in March or A ~ r i l .  
L ,  

McGinnis says; Shope has not yet made a 
formal agreement to come to Galveston, but - 
university officials expect him to join them 
sometime next summer. The status of the 
collection is also up in the air: Yale officials 
are prepared to discuss with Shope and Tesh 
the transfer of YARU's virus collection and 
some of the unit's grants to Galveston, says a 
university spokesperson. 

-Jocelyn Kaiser 

Magnetic Fusion Tops Limit at Princeton 
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M I N N E A P O L I S L ~ ~ ~  race car mechanics wrung more power from TFTR in successive 
grinding valves and polishing cylinders to tests. And the levels of radioactivity leaking 
squeeze out a few extra horsepower, physi- out of the reactor from the deuterium-tritium 
cists and engineers at Princeton University's reactions were surprisingly low, according to 
Tokamak Fusion Test Reactor (TFTR) have Richard Hawryluk, head of the TFTR proj- 
pushed their machine beyond its design ect. Part of the reduction reflects a lower- 
specifications to set a new record for fusion than-expected rate of tests, but the reactor's 
energy output. Even better, said TFTR re- structure also cut radioactivity leakage by at 
searchers when they announced the latest least a factor of 10 below the original conser- 
results here on 7 November at a meeting of vative projections, said Hawryluk. 
the plasma physics division of the American The TFTR team will have at least a year 
Physical Society, their fusion machine is to build on these successes. The facility had 
running more smoothly than ever. been scheduled to be shut down at the end of 

In a packed hall so large that his transparen- 1994 to make way for Princeton's next major 
cies had to be shown on three separate screens, fusion experiment, the Tokamak Physics Ex- 
Princeton physicist Kevin McGuire an- periment (TPX), which is meant to sustain 
nounced that a hot, magnetically confined fusion reactions for minutes on end. In Au- 
plasma in TFTR had produced 
10.7 megawatts of fusion power, 
surpassing the 6-megawatt mark 
set late last year (Science, 24 De- 

' cember 1993, p. 1966). Along the 
way to the new record, McGuire 
added, the Princeton group 
found that the deuterium-tritium 
plasmas they have been testing- 
the same mixture of hydrogen 
isotopes likely to fuel the first 
working fusion power reactors- 
are "better [behaved] in almost 
every respect" than plasmas of 
pure deuterium, the staple of fu- 
sion experiments until last year. 

won a '-year re- On track. The rising output of magnetic fusion experiments in 
prieve from the funding cutoff Princeton (TFTR), the United Kingdom (JET), Japan (JT-GOU), 
that would have shut down the and San Diego (D-IIID) is raising hopes about the proposed 
facility at the end of this year, and International Thermonuclear Experimental Reactor (ITER). 
Steve Eckstrand, TFTR program 
manager in the Department of Energy's gust, however, Congress reapportioned the 
(DOE'S) office of fusion energy, says "the re- fusion budget, reducing TPX's share and 
sults have certainly borne out [the decision]." freeing up enough money for TFTR to con- 

If TFTR had been kept within its design tinue operating. Hawryluk says TFTR scien- 
specifications, the machine would have been tists will use the extra time to study physics 
limited to about 9 megawatts of power. But issues such as instabilities in the plasma and 
after re-evaluating the machine's earlier per- the behavior of the alpha particles, or helium 
formance and its safety criteria, TFTR physi- nuclei, that are the "ash" of fusion. These 
cists decided this fall that they could turn up high-energy particles would play a crucial 
the heat. They pushed the doughnut-shaped role in a working reactor: keeping the plasma 
device's magnetic field 8% beyond the speci- hot enough to sustain fusion when the exter- 
fications and its neutral-beam injectors- nal heating is turned off. 
which heat the plasma trapped within the Keeping TFTR running is a good invest- 
field to hundreds of millions of degrees-to ment, Hawryluk adds, because except for the 
20% over the specs. The result was the un- Joint European Tokamak in the United 
precedented burst of power, which peaked Kingdom, which is expected to break Prince- 
for a tenth of a second. ton's records by 1996, experiments with reac- 

All the while, the plasma remained grati- tor-grade plasmas will be scarce once TFTR 
fyingly well-behaved. In fact, McGuire said shuts down. "We have a facility that is really 
at the meeting, the amount of thermal en- running well," says Hawryluk. "I think it's 
ergy stored in the plasma, the length of time important to get the maximum out of it." 
the energy could be confined, and the tem- -James Glanz 
perature and density of the plasma have all 
gone up over the past year as researchers lames Glanz is a free-lance sclence wnter m Chicago. 
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