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 robe. which then channels them to a detec- The clue, in the form of an animal model -- 
tor. '"he probe can take two electrons if the 
[island] contains one extra electron pair, but 
zero electrons if the [island] doesn't have the 
electron pair," says Nakamura. "That's why 
we can distinguish the two electron states." 

Still, Nakamura acknowledges that this 
simple demonstration remains far from a 
useful quantum computer. The main prob- 
lem is that the paired electrons oscillate 
back and forth for only about 2 nanoseconds 
before they are torn apart and siphoned off 
by the probe electrode. 'That's not enough 
to do any computation," says Nakamura. To 
be useful, researchers would like their qubits 
to be stable indefitely. Efforts around the 
globe are now likely to focus on that goal, as 
well as on stringing a number of electronic 
qubits together to construct the first electri- 
cally controlled quantum computer. 

-ROBERT F. SERVICE 

Breast Cancer 
Breast cancer strikes about one out of nine 
Western women in their lifetime and is sec- 
ond only to lung cancer as a cause of cancer 
deaths in women. For women who have mu- 
tations in BRCAI, one of two genes linked to 
the 5% or so of the cases that are hereditary, 
the disease is even more fearsome. They have 
a 700h chance of getting it. Now, researchers 
have an important new clue about how breast 
cancer develops, at least in these women. 

for the disease, comes from the joint effort of 
two teams led by Chu-Xia Deng and Lothar 
Hennighausen at the National Institute of Di- 
abetes and Digestive and Kidney Diseases 
(NIDDK). In a paper in the May issue of Na- 
tzm Genetics, the researchers report that they 
have inactivated, or knocked out, the BRCAI 
gene in mice exclusively in the cells where 
breast cancer normally originates-the ep- 
ithelial cells lining the milk ducts. 

Previous efforts in which genetic tinkers 
knocked out one or both copies of the gene in 
all mouse tissues produced disappointing re- 
sults. Women with BRCAI mutations are 
born with one inactive copy, while the other 
becomes inactivated later. But the animals 
with one inactivated copy did not get tumors 
at all, and those with two inactivated copies 
from the beginning died before birth. In con- 
trast, the NIDDK team found that their ani- 
mals do develop breast cancers, starting when 
they are about 10 months old. 'This is quite 
exiiting. Such an animal model is inval$ble 
for understanding the role of BRCAI in fa- 
milial breast cancer," says Andrew Futreal of 
Duke University Medical Center in Durham, 
North Carolina, a BRCAI co-discoverer. 

In keeping with previous work indicating 
that BRCAI is involved in repairing defec- 
tive genes, Deng, Hennighausen, and their 
colleagues have found that breast cells lack- 
ing an active BRCAI gene are prone to ac- 
cumulating additional defects-most promi- 
nently the loss of the p53 tumor suppressor 
gene-that might be crucial contributors to 
cancer development. What's more, Futreal 

savs. the new animals could 

I ' genetic tag, called a loxP se- 
quence, at& different spots 
within the BRCAI gene. Then 
the team crossed the loxP 
mice with another transgenic 
strain carrying the gene for a 

b, molecular scissors, an en- 
$ zyme called Cre recombinase. 
F To make sure that the Cre - 
LI - 
2 gene is active only in the 
L 
.m mammary epithelial cells, the 
3 - researchers combined it with - 
d the remrlatorv DNA elements 

Earth t o  NASA Researchers continue 
t o  have concerns about NASA's blueprint 
for a new generation of Earth-observing 
missions. Echoing earlier reviews, a Na- 
tional Research Council (NRC) panel last 
week said that although the space agency 
is on the right track with plans t o  launch 
a new group of smaller, cheaper, and 
more sophisticated probes starting in 
2003, NASA still 
needs a science 
strategy t o  make 
sure it gets the 
most out of its 
orbiting fleet, 
which wil l  moni- 
tor everything 
from land uses 
(right) t o  ocean 
temperatures. 

The NRC group, 
led by atmospheric scientist Mawin Geller 
of the State University of New York, Stony 
Brook, also warned the agency against re- 
lying on a proposed polar orbiting satellite 
system to  collect long-term climate data 
after an array of current instruments ex- 
pire early next decade. "There is skepti- 
cism about putting all the eggs in that 
basket," says one academic. NASA earth 
science chief Ghassem Asrar was unavail- 
able for comment, but one colleague pre- 
dicts he "will be able t o  live with these 
recommendations." 

New Blood Infusion Europe's top fu- 
sion research center is getting a change in 
1eadership.After 18 years at the helm, 
Klaus Pinkau wil l  step down on 1 May as 
scientific director of the Max Planck Insti- 
tute for Plasma Physics in Garching and 
Greifswald, Germany.The new boss will 
be Alexander Bradshaw, director of the 
Fritz Haber Institute in Berlin and presi- 
dent of the German Physical Society. 

Bradshaw, a chemist who switched t o  
synchrotron studies of matter, inherits 
one of the continent's most active fusion 
programs. It is the European headquar- 
ters for the International Thermonuclear 
Experimental Reactor (ITER) project and 
is building Wendelstein 7-X, an experi- 
mental reactor, in Greifswald. 

Pinkau-who wil l  stay on as an ITER 
adviser through the end of the year-will 
be a hard act t o  follow, says Martin Keil- 
hacker, director of the Joint European 
Torus in Abingdon, Britain. But he says 
Bradshaw is "a very good scientist and 
administrator." 
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loxP sites and chops out the intervening 
part of the BRCAI gene, inactivating it. 
Sure enough, soine of the resulting mice de- 
veloped breast cancer in at least one of their 
10 mammary glands between 10 to 13 
months of age. 

Deng concedes that there are slight differ- 
ences between his mice and women with 
BRCAI inutations. Mice at 10 to 13 months 
of age are a~~alogous to women in their 50s, 

p53 gene ill the BRc41 mutants accelerated 
tumor foilnatioil in the animals and drastically 
illcreased the cancer incidence to soine 75%. 

Hennighausen says he plans a vaiiety of 
follo~~~-up experiments with the mutant mice. 
For example, he wants to know ivhether the 
tumors spread as frequently as they do in 11~1- 
man breast cancer patients and whether their 
gro~.xth is stimulated by the female hormone 
estrogen. as also happens in some human pa- 

~ ~ ~ o u l d  be replaced by a new national coin- 
inittee. "It will not be just a change of name,'' 
assures Zecchino; "the national committee 
will have a much more incisive power." The 
committee will have seven members, some 
of whom will coine kom abroad and it will 
set general criteria for the universities to 
carry out their evaluations. Every university 
will have to set up a new internal evaluation 
panel with no more than nine members, one- 

while BRc41-related breast cancers usually tients. If so, the a~iinals would be good mod- third of whom must come kom outside the 
occur before menopause. Also, only 22% of els for testing therapies. university. The methods the panels will use 
the animals get the cancer, although Deng Other researchers are also eager to get to evaluate research and teaching have not 
expects that more will as they age. Still, can- their hands on the long-awaited mice. Says yet been spelled out, but in their evaluation 
cer biol~~gist Bert Vogelstein of The Johns 
Hopluns U~liversity School of Medicine says 
that the animals provide the first "experi- 
mental system to figure out the way the 
BKCAI gene works." 

The NIDDIC researchers began getting 
their fisst hints of how BRc41 loss might lead 
to breast cancer when thev looked at the milk 
ducts in inutant animals that were pregnant or 
lactating. "The manxnary glands were smaller 
[in the mutants]: and there is very sparse and 
soinetimes abnoi~nal brancling" of the ducts, 
Deng says. At the same time the team ob- 
seived extensive programmed cell death, or 
apoptosis, in the mainmary tissue of mutant 
nlice. "At first glance that looked quite incon- 
sistent" with a gene abnoilnality that suppos- 
edly predisposes to the excessive cell prolifer- 
arion of cancel-. Deng says. 

A peek at the chromosomes of tumor 
cells helped explain this apparent paradox, 
however. In cells lacking BRCAI, the entire 
genome seemed intsinsically unstable: There 
were extra copies of individual chromosomes, 
and some had large deletions or were hsed to 
bits and pieces from other chromosomes. That 
makes sense, because previous studies had 
found a connection between BRc41: as well 
as the other hereditary breast cancer gene, 
BRC42, and the repair machinery for the clro- 
mosome breaks that lead to such instability. 

Deng speculates that in the absence of 
BRCAI, cells accuinulate enough DNA dam- 
age to trigger safeguards that cause them to 
stop dividing or even undergo apoptosis. That 
would explain the high cell-death rates seen 
in the inutant aniinals. Howevel; the genetic 
instability also increases the mutatioil rates of 
crucial tumor-suppressor genes or cancer- 
promoting oncogenes-wlich may eventually 
overcome the growth controls and spur the 
development of tumors. 

The Deng-Hennighausen team already has 
evidence connecting the BRCAI defect to the 
loss ofp53, the well-laown kunor suppressor 
gene that is itself mutated in about 50% of all 
familial breast cancers. Thev found that the 
mouse y53 gene is either totally silent or 
severely scrambled in two-thirds of the tunlors 
in their BRCd41 knockouts. The researchers 
also found that inactivating one copy of the 

Hennighausen, "R7e received several phone of teaching the panels must take into account 
calls kom people requesting the animals." student assessments of their teachers' 

-MICHAEL HAGMANN perfoilnance-a new depai-h~re in Italy. Ac- 
cording to the bill, assessinents will not af- 
fect the careers of individual professors: they 

University Funding to are for funding purposes onl$ 
The panels will be required to submit 

Be Tied to Performance their reports to the ilational coinmittee each 
yeal: And from 2000 onward, a portion of 

MILAN-Italy's leformist ministel fol uni- the government's funding for universities 
veisities and lesearch. 01-tensio Zecchino, is IT 111 be distr~buted by the conlnlittee accoid- 
taking on the country's inefficient univeisi~ ing to the strength of these evaluations 
system A ne\v bill. noiT a\vaiting the atten- Those universities that fail to submit an 
tion of the relevant pailia~nentaly co~lunit- el aluation mi11 receive none of this funding 
tee, mould folce ~ i l i ~ e l s i -  The bill also aims to 
ties to conduct anilual as- taclde the chromc pioblem 
sessinents of the quality of of students not completing 
their teaching and leseaich then degree couises Oilly 
and tie the11 level of gov- F V  y i : b ; l T  ~ I A B  

13% of Italian students 
eiilinent funding to the take theii exams on time, 
outcome Tt would also +) lsld,7#t,rJ;; (i v 4 s p  and only about 30% of 
g i ~  e professols monetai y m y  those IT ho emoll e~entual- 
incentives to get theii stu- qfiy"dc' t if 2 /i;"~i3q,g ly graduate Zecchino 
dents to coinplete theii de- is pioposing to put up 
glees and pass their exams r i e i i  ''" pi 5 2 f"jr*d;tA.r $150 inillion 01 el the next 

d on time "This bill is a fur- 3 yeais in incentives fol 
L 1  

ther step on the way to de- qgl;lk in$ 3 c0 piofessois to get students 
veloping a more effect11 e though their courses suc- 
veiification of results 11 - I e i l  .a1 . " ' ib~d*~ar  cessfully U n i ~  elsities 
in the Italian academic fi  
world." says Zecchino, ig 
who has already pushed 
through an overhaul of the 
National Research Council 
by his predecessor, Luigi Berlinguer 
(Science, 30 October 1998, p. 855). 

Previous Italian governments have ti-ied 
with little success to impose assessinents on 
the country's universities, which are almost 
exclusively government-funded. In 1993, 
universities were required to set up internal 
evaluation panels to assess teaching and re- 
search, but the system never worl<ed well. 
Seven out of the 54 panels across the country 
never met and about half the panels never 
presented a report, while many of those that 
were completed turned out to be of little use. 
111 1996, a "national obsei~~atoiy" for the as- 
sessment of the university system was creat- 
ed, but it also has had little impact. 

If Zecchino's bill passes, the observatoiy 

would bid for this money 
by proposing projects to 
improve degree success 
rates. Zecchino's ministry 

will provide one-third of a project's funding 
at the outset and the remainder when it begins 
to sho\v results. 

Luciano Modica, rector of the University 
of Pisa and president of the Italian Confer- 
ence of Rectors, says "any law improving 
the system of evaluation is certainly wel- 
come; but it is not true that in the Italian 
academic world assessmeilt of quality is 
completely nonexistent." 

Giuseppe Paluinbo, deputy of the main 
opposition party and vice president of the 
parliamentary coinmittee that will scruti- 
nize the bill: approves of Zecchino's plans 
in principle. But he believes that they are 
very ambitious and probably too idealistic. 
For example, he notes that there are so 
many students in soine Italian university 
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