
P A G E  1 U L  

~~.m~~8$diYl lkadthi fh& F $ x u d % ~ ~ ~ ~ ~ ~ ' i n C W o a , ~ u s -  
~ ~ t e e ~ t g ~ i r r t o d  ~ ~ ~ W . ~ ~ ~ h  

~ b t b e ~ a s b - q e & d & $ ~  ~ J I . s i a i S % b i & , a ~ ~ ~ a l i r n s Q s R t Y g  .ladiicbbaw+sem&criterioh 
'v#dy, mostty ty the G e m  carp. of -. 

' limman-.-*bttBitha9y~tbat 
. h i s ' a a a , a t ~ U b Q o r r ~ t o &  

v e a O p a ~ e 8 e e a ~ ~ r o a C b a t d o e s n ~  
**an)tf$qgtb-. 



Focus 

How a tumor 

meteors [ 

opment. He points out that the details of hu- governing this topic was updated most re- -1 
man embryo development a k  implantation cently in the 4000-page appropriation bill 
are essentially unstudied. Animal models Congress passed on 20 October. It says U.S. 
hiiven't been useful, he says: "For example, funds may not be used for "the d o n  of a 
the placenta and all the extraembryonic human embryo" for research purposes, or for 
membranes differ fhdamentally between hu- 'kesearch in which a human embryo or em- 
maw and mice." Now, scientists may be able bryos are m e d ,  dkarded or lcuowmgly 
to produce cells spedc to stages of human subjected to risk of injury or death. . . ." The 
development that have been inaccessible to embryo is defied as any organism not pro- 
research. By manipulaihg gene expression in tected as a human subject under other laws 
these cells, they might be &le to probe how (such as those applying to fetal tissue) "that is 
development can go wrong. derived by fertil- 

Another payoff, one ization, partheno- 
that could be lucrative for genesis, cloning, 
Geron in the not-too- or any other means 
distant future, according to from one or more 
Geron Vice President human gametes a 
Thomas Okarma, will be dploid cells." 
drug screening. Okarma When NIH of- 
says, "The potential to earned of Thornson's 
supply unlimited quanti- work, their initial reaction 
ties of normal human cells was that federal funds wuld 
of virtually any tissue type not be used for research us- 
could have a major impact ing his cell lines. But director 
on pharmaceutical re- Harold Varmus sought legal 
search and development." wunsel, and a top aide told 
Cell lines used for drug n ~ , m e  ,,.- G~~~~ vp Thomas Science that the cells may be 
screening are currently de- Okarma sees potential for tissue from the law because 
rived from animals or "ab- repair. they could not grow into em- 
normal" human tissue, bryos. NIH was scrambling 
such as tumor cells. to wme up with a final ruling by the time 

The real "home run" of this technology, Thomson's paper was published. The cell line 
Okarma says, is the "enomus" possibility Gearhart is developing may not have the 
that researchers might be able to tailor stem same legal complications because it was de- 
cells genetically so that they would avoid at- rived b m  fetal, not embryonic, cells. 
tack by a patient's immune system, then di- The law clearly prohibits the use of fed- 
rect them to specialize into a particular kind eral funds for the initial development of an 
of tissue and transplant them into diseased embryonic stem cell line, however. Okarma 
organs. Geron suggests it might be pbssible says Geron carem wnsidered the ethical 
to repair damaged heart muscle by injecting implications before proceeding. 'We recog- 
new cardiomyocytes, for example. Okarma nize and a fTi i  that there is moral authority 
points out that researchers have already used associated with this tissue," he says. Geron 
mousehtem cells to produce cardiomy- has established a panel of ethical advisers, 
ocytes that were successfully transplanted chaired by Karen Lebacqz of the Pacific 
into a mouse heart. School of Religion in Berkeley, California, 

But that possibility also remains the representing "fwe different religious tradi- 
most distant. "Right now," says Thomson, tions," Okarma says. The panel approved the 
"we don't know how to direct [stem cells] to stem cell project, he says, on the basis that 
become any specific cells." And developing Geron was making beneficial use of fetal 
cells that can be immunologically suitable tissue and IVF embryos that would have 
for transplantation will take even more been discarded or frozen indefitely. 
work. Still, Thomson says, "it's no longer in Researchers are hoping that the legal un- 
the realm of science fiction; I really believe certainties hangulg over Thomson's celI lines 
that within my lifetime I will see diseases can be cleared up quickly. '"People have been 
treated by these therapies." a little scared off by the c o n t r o v e  already, 

For some researchers, however, the wm- says Smith, and "it would be a tragedy if [le- 
plicated legal issues associated with the cell gal barriers] exclude the best people" from 
lines may prove discouraging. Federal law the field -ELIOTMARSMU 

Life Sciences Win Bulk 
Of Cash Bonanza 
LOWoN-When the British gmernment an- 
~mced in July that it would pump an addi- 
tional $1.1 billion into science spedmg over 
the next 3 years, mearchers whose budgets 
had been squeezed hard for more than a 
decade greeted the news with delight. Last 
week, the government released the details of 
how this new largess wdl be Wbuted, and 
life scientists rn lee cheering the loudest. 

Among Britain's six research councils, 
which provide most of the government's 
funding for basic research, the biggest in- 
1mme-6.8% above infMon-will go to the 
Medical Research Council (MRC). "I'm 
enormously plead," MRC chief executive 
George Radda told a press conference in 
London when the allocations were an- 
nounced last week The MRC subsequently 
said it would spend part of its increase on 
three major new hitiathex in mouse genet- , 
ics, cancer research, and the study of the hu- 
man form of mad m disease. Not everyone 
is celebrabng, however. The mumil rasponsi- 
ble for particle physm and astmmmy is slat- 
ed to get no sigmficant increase in real terms. 

These increases are the fiuits of a year- 
long comprehensive review of government 
spending launched by the Labour govern- 
ment soon after it was elected in May last 
year. The first results of the review, an- 
nounced in July, 
put science among 
the most favored 
areas of spending 
(Science, 17 July, p. 
3 14). When he an- 
nounced the alloca- 
tion of the lmmkd 
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money last week, 
trade and industry 
secretary Peter Man- 
delson, the Cabinet 
minister responsible 
for research, said he AU smiles. John Coll- 
wanted the increases inge will head new 
to tackle the "post- CJD center. 
genomic challenge": 
helping British scientists exploit advances in 
genetic research in which they have been 
key players. 

This is reflected in the allocations: 
Alongside the MRCS 6.8% boost, @e other 
two councils involved in life sciences-the 




