
cloned embryos of black pigs to pregnant . . . . . .  and obtain another $76 million from other 
white pigs resulted in only white piglets, in- parts of the agency, in a plan still being 
dicating that none of the cloned embryos Plan for Two Rovers worked out. The new Mars program will 
survived. Then they put about 110 cloned cost about $600 million total through 200% 
embryos into four surrogate SOWS that were Squeezes NASA Budget , milfion more mid 
not pregnant. One sow, which received 36 NASA's decision last week to send two Weiler doesn't expect any major missions 
embryos, gave birth to Xena on 2 July. Not rovers to Mars in 2003 is being hailed by re- to be canceled as a result of the added Mars 
only was she black-born to a white sow- searchers as affirming the agency's commit- costs. But he acknowledged some difficult 
but independent DNA analyses confirmed ment to exploring the Red Planet. But once choices. "Do I try to keep all of the programs 
that her DNA matched the donor fetal cell. the applause dies down, cash-strapped space in the basket, and let launch dates slip," he 

"It's a big achievement," says Hiroshi science managers will be forced to make wonders, "or do some of the projects have 
Nagashima, a molecular biologist at Meiji tough decisions about how to shoulder the higher priority, and [do I] let one drop?" 
University in Tokyo, who had also been try- added $200 million cost of a second mis- Another agency manager says that "space 
ing to clone pigs. Still, he says, getting one sion, starting with $96 million that must science already has too much on its plate" 
piglet from 1 10 cloned embryos could be "a come out of NASA's 2001 budget. and that big cuts are inevitable. A budget 
matter of luck." Onishi agrees: "More work Two failed missions in the past year have table presented by Weiler last month to 
is needed to refine the techniques and se- put the agency's martian strategy under in- NASA advisers notes "significant new con- 
cure a higher success rate." In the meantime, tense scrutiny. So afkr NASA space science tent" that will grow substantially over the 
Onishi's successll use of an approach fa- chief Ed Weiler initially approved a plan to next 5 years. Astrobiology is slated to triple, 
rniliar to other scientists "will make people send one rover in 2003, NASA Administra- the small Discwery missions are expected to 
happy," predicts James Robl, a reproductive tor Dan Goldin pushed hard for two, to im- double, and NASA's new Living With a Star 
physiologist at the University of Mas- prove the chances of success, say agency program is supposed to grow from $20 mil- 
sachusetts, Amherst. sources (Science, 28 July, p. 521). Favorable lion to $177 million (Science, 28 July, p. 

In contrast, PPL!s approach is a much orbital mechanics in 2003-based on a 528). Existing efforts, such as the Europa or- 
greater departure from the norm, because planetary alignment that won't be repeated biter, face technical problems that will cost 
the company added a second nuclear trans- until 201 8-provided an additional incen- time and money to fii. And increased testing 
fer to its protocol to produce its five piglet tive. "This is just an unusually good oppor- of new spacecraft will cost more money. 
clones. The PPL researchers fused the donor tunity to go to the surface of Mars," says Politics also plays a role: A new Adminis- 
cells (in this case, adult granulosa cells) Cornell University's Steven Squyres, princi- tration could undo all these funding deci- 
with unfertilized oocytes whose own genetic pal investigator for the mission's science sions. In the meantime, NASA is rethinking a 
material had been removed, following in the program and chair of NASA's space science mission to Pluto later in the decade, and 
footsteps of the Dolly team. Like bnishi, 
they got their mature oocytes straight from a 
female pig. Then, in an added step, as soon 
as the transferred nucleus expanded, as it 
typically does, the PPL team moved that nu- 
cleus into a newly fertilized egg. Although 
they had first removed the egg's DNA and 
the DNA of the sperm, the egg was still 
primed for cell division. In this way, "they 
are using the oocyte as a temporary repro- 
gramming vehicle" in which the oocyte en- 
ables the donated DNA to direct develop- 
ment, Robl explains. They then circumvent- 
ed the need for artificial activation by insert- 
ing the nucleus into the fertilized egg. 

The jury is still out on which technique 
works best. What is clear, however, is that 
naturally matured oocytes gave both groups 
an edge over other would-be cloners who 
harvest immature oocytes from slaughter- 
house pigs, says USDA's Kevin Wells. Yet 
neither PPL nor Onishi's team can really say 
they've nailed cloning for pigs. Instead, 

5 "what we're learning," says Wells, "is that 
f anyone who suggests they know the secret 
g to cloning is ndive." 

-ELIZABETH PENNISI A N D  DENNIS NORMILE 

advisory panel. 
The rwers will have the same 

landmg mechani-a parachute 
and a cushion of air bags to sohn r 
the impact-s the f&ous Mars 
pathfinder mission in 1997. But 
the new rovers will travel much 
farther from their landmg sites- 
up to 100 meters a day, about 
the total distance covered bv C 
Pathfinder's rover-and carry a 
rack of new instruments, includ- 
ing a microscope and imager to Lr 
analyze rocks, a device for grind- 
ing away the outer layers of rocks, Travel costs. Two martian rovers will mean more data- 
and several spectrometers. Their but who will pay the piper? 
primary job will be to understand 
martian geology and the possible role that some current efforts, such as the Extreme Ul- 
water has played. traviolet Explorer, seem vulnerable. A more 

But paying for all this will entail sacritices. expensive Mars program only makes the situ- 
The White House refused a NASA request for ation worse. "There's no question that a see 
additional funding in 2001, and congress ond rover makes a lot of &me, but we don't 
seems unlikely to approve a significant boost know what the trade-offs will be," says Bill 
next month in the agency's $2 billion space Smith, president of the Washington-based 
science budget. Weiler's office will have to cut Association of Universities for Research in ~ ~ 

$20 rnil1ion"from other programs to cover the &;no&. "There could be a price to pay." 
additional costs associated with the first rover - A N D R W  L A M E R  AND JOHN MACNEIL 
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