
A Meeting of the Minds 
on the Genome Project? 
In spite of some sharp exchanges, there was a lot of common 
ground when the project's organizers met their critics 

San Diego, California-RESESTMEST OVER 

the rapid growth in the budget for the 
Human Genome Project and the intrusion 
of "big," or at least bigger, science into 
molecular biology got an airing at Science's 
Genome I1 meeting here late last month. 
Genome project leaders James Watson and 
Charles Cantor invited two prominent crit- 
ics, who gamely came to  make their case 
before a less than receptive audience of 
molecular biologists. And while there was 
lots of heat-at least between NIH's Watson 
and Don Brown of the Carnegie Institution, 
who got into a shouting match before a 
group of reporters-what was striking was 
how close the two camps actually were. 

The unexpectecd convergence of opinion 
at least partly reflected which critics were 
invited. Brown and Ber- 
nard Davis of Harvard 
Medical School are "dis- 
tinguished skeptics who 
have to be taken seri- 
ously," said the Depart- 
ment of Energy's Can- 
tor, suggesting that is 
not the case for some of 
the more rabid oppo- 
nents of the project. 
Two of those, Martin 
Rechsteiner of the Uni- 
versity of  U tah  and 
Michael Swanen of the 

Davis' main target, however, was the plan 
for all-out sequencing of the human ge- 
nome. Davis said he fully supports the first 
goal of the genome project, mapping the 
human chromosomes, and likewise thinks 
sequencing model organisms is a fine idea. 
But he can't see the value in working out 
every nucleotide base in the human genome, 
especially when 98% of it is of unknown 
function. What's more, he said, the experi- 
ments to figure out what this "junk" DNA 
does will likely be done in mice, not in 
humans. 

But once it was impressed upon Davis 
that no  one is contemplating all-out se- 
quencing for at least 5 years-and even then 
only if the cost comes down-he back- 
tracked substantially. In fact, he heartily 

University of California at Davis, recently 
launched letter-writing campaigns urging 
that the project be killed, calling it mediocre 
science and terrible science policy (Science, 
18 May, p. 804). By contrast, Davis and 
Brown argued not so much about scientific 
goals but how best to achieve them. 

Davis had two gripes about the project. 
The first was what he called "fairness and 
distribution." While no one can prove that 
the genome project, now budgeted at nearly 
$90 million at NIH and $46 million at 
DOE, is in any way responsible for the 
current funding squeeze at NIH, its budget 
comes out of the same pot as everybody 
else's, he said. Davis then advised the ge- 
nome officials that a little humility and an 
agreement to grow more slowly while their 
colleagues are suffering would go a long way 
toward restoring harmony. 

Arguing "religion." 
Don Brown (left)  be- 
moans any departure 
from investigator-ini- 
tiated research, the 
"absolute pride of bio- 
medical research." But 
to James Watson, the 
question is not whether 
it is wrong to target 
research "but whether 
you have the wrong 
target. " 

carry out specific research tasks. NIH re- 
cently created four such genome centers 
(Science, 28 September, p. 1497). Through- 
out his talk, Brown waxed rhapsodic on the 
ROl  , or investigator-initiated grant, system 
at NIH, "which supports quality science 
where it finds it. It  has been the absolute 
pride of the biomedical enterprise and, in 
fact, of science, since World War 11." His 
bottom line was that NIH should stick to 
what it does well-focus broadly on genetic 
disease, letting fertile ideas arise from the 
field-and leave DOE to run centers and 
handle the large-scale physical mapping and 
sequencing projects. 

But the badly outnumbered critics barely 
got a fighting chance, as Watson launched a 
preemptive strike before they took the po- 
dium. "Saying that you support mapping 
without sequencing," as Davis had said in 
other forums as well, "is like saying I'll 
marry you but there will be no  sex," blasted 
Watson. And, in anticipation of Brown's 
attack on targeted research, Watson dis- 
missed as "pure nonsense" the view that 
NIH should support only "those people 
who don't promise anything but might 
come up with something interesting. The 
thing is not whether it is targeted but 

endorsed the current plan to sequence the 
especially interesting areas of the genome, as 
reflected in a new project recently under- 
taken by DOE to map and partially sequence 
complementary DNAs, or expressed genes. 
"I don't want to say I have been converted," 
Davis told Science, "but there is much less 
disagreement than there was a year and a 
half ago." 

To  genome project proselytizers, Don 
Brown proved far more recalcitrant. While 
he said he agrees with the project's goals and 
is impressed with the quality of the science 
so far, he is fundamentally opposed to the 
"top-down" way it is organized, which is 
"overtargeted, overbudgeted, overpriori- 
tized, overadministered, and has to be 
micromanaged." 

Brown's biggest objection is to targeted 
research, especially the creation of centers to 

whether you have the 
wrong target. When 
Jonas Salk went off to 
get the polio vaccine, it 
was targeted." 

O the r  than  those 
opening  comments ,  
Watson was uncharac- 
teristically reticent dur- 
ing the  rest of  the  
morning session when 
Brown and Davis spoke. 
But at the subsequent 
press conference, when 
the  critics reiterated 

their complaints, he could no longer con- 
tain himself, leaping up from the corner and 
telling Brown to quit being "mystical about 
ROls. Most of them aren't that great any- 
way." Retorted a visibly angry Brown: "It is 
not appropriate for someone in the genome 
project to demean ROls." 

"That is pure crap," shot back Watson, to 
the dismay of Science editor Daniel Kosh- 
land, who was trying to moderate the panel 
and who had earlier urged Watson, perhaps 
not completely in jest, not to say anything 
controversial. Koshland then began trying 
to "interpret" Watson to the assembled re- 
porters while Watson and Brown kept fight- 
ing. It was Watson, finally, who explained it 
best when he told the reporters, "You have 
to realize we are talking religion." 

The rest of the audience may have been 
more polite, but they were hardly convinced 
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the genome project. Within 5 years, or 1 5  
years, whenever the project is done, the first 
two steps will no longer be experimental, said 
Gilbert-instead, molecular biologists will 
look up the gene in their computers. Then 
they will ask a question, make a hypothesis, 
and d o  experiments. "Science will not be 
less experimental, but it will be different 
experiments. The  classic biochemistry 
Brown talked about will no longer exist." 

It's happened before and will happen 
again, he added. "Twenty years ago, every 
grad student working on  DNA had t o  learn 
t o  purify restriction enzymes. By 1976 n o  
grad student knew how to purify restriction 
enzymes, they purchased them. Historically, 
if you were a chemist you blew your own 
glassware. Today people simply buy plas- 
tic." T o  Gilbert and apparently the rest of  
the audience, which burst into applause, 
the current change is all t o  the good. But by 
the time Gilbert made his remarks, the 
critics had long since left. 

LESLIE ROBERTS 

by the two critics. In fact, ' complain that science has 
they seem somewhat per- : been gutted, that their stu- 
plexed about what they are 2 dents "use kits and look up z 
complaining about .  T h e  2 how t o  d o  things in the 
genome project, a mere 1% $ Maniatis cookbook," said 
o f  NIH's budget,  is not  5 Gilbert, referring t o  the 

D 
responsible for the grant 2 classic cloning manual. H e  
crunch, they say, and in 2 thinks the critics are react- 
terms of  targeted research, ing t o  a change in molecular 
as Watson pointed o u t ,  biology that they d o  not 
roughly half of NIH's bud- i5* entirely understand, what 
get overall is already tar- ,s Gilbert referred t o  as a 
g e t e d ,  s o  t h e  g e n o m e  "paradigm shift," and that 
project is clearly n o  excep- they are confusing tools 
tion. Paradigm shift. Walter with science itself. 

In  the end, it was Walter Gzlbert argues thatgenome "The paradigm of  mo- 
Gilbert, one of  the scientists pro~ect cr~tzcs are longing lecular biology that Don 
who pioneered DNA se- for a bygone era. Brown and Bernie Davis 
quencing in the late 1970s, spoke from was that biology 
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who tried t o  put the criticism in context in 
his talk in the closing session. Brown and 
Davis are essentially bemoaning the current 
state of  molecular biology, he said, and in 
this they are not alone. Many professors 
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is a purely experimental science," in which 
you d o  experiments t o  isolate a gene, se- 
quence it, and then go  on  t o  study it, said 
Gilbert. "In my mind, that paradigm is 
shifting," he said, in large part because of  
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l r  rlnal negotlatlons go  as anticipated, biologist Leroy n o o d  will The U C  offer, when it comes, will also include 3000 square 
soon become the director of  the Human Genome Center at feet on campus for Hood's immunology group-nvice the 
Lawrence Berkeley Laboratory (LRL), a post recently held by amount a fill1 professor there typically gets. That caused quite a 
Charles Cantor. Hood, who has been at Caltech for 30 years and bit of gmmbling among U C  faculty until 1)OE agreed t o  kick 

antial loss for that univer- in half of that allotment from its own space on campus. Even so, 
: tvith the Llniversity of  Hood \ \ r i l l  have t o  settle for less space than the 6000 square feet 
:hallenge will be t o  bring his immunolov  group now has at Caltcch. 

alrectlon ana rocus ro LJSL s genome center, which har If Hood otticially accepts, as everyone expects him to, the 
floundering since its incepti ,, 14 Septe mpact on  Caltech will he enormous. Hood \\.ants to  take with 
p. 1238).  1in1 the Science and Technology Center he created at Caltech 

LBL has already made HUUU 't W L I L L C L I  U L ~ C L ,  but some ~1st 2 years a g v a n d  that, hy all accounts, remains the only 
alities need t o  bc tied up be niversity follonls suit. And complicatic ci by the National Science Foundation at 
there remains a major ques t what uill happen to the $3.5 millio ~e center hces its rigorous third-year review 
NSF-fi~nded Science and T Center Hood created at in Febman it does tvell, it \vill be guaranteed funds for 
Caltech. Nevertheless, insiders say rnat no snaps are exp ' total of 1 1 years. I ne q u a n d a ~  for NSF oficials will be \vhethcr 
Indeed, Department of Energy officials are so t o  keep the center-which was awarded t o  
keen t o  have Hood that they have reportedly the institution and not to  Hood-at Caltech 
met all his demands for space and dollars-and, under a new director or ~ l lo \v  it to he trans- 

argain. ferred to  UC's  chemist^ department. Much 
:reed t o  of that nil1 depend on tiow strong a case 
ts of the Caltech can make for keepins it there. 

u ~ o ~ o p  nullalng, wnerc tne genome center "Legally. it is a Caltech centcr," insists vise- 
now has the third floor, t o  makc room for provost David Goodstein, who says that the 
Hood's Caltech crew. The Hood lab now, university n.ill n0minat.e a newr director if 
numbers 7 5  t o  100, including about 5 0  Hood indeed decides t o  1ca.c. "If the Science 
Ph.D.'s, hut not all of them will be making and Technology Center were to become por- 
the move to Berkeley. table, if NSF a c r e  t o  make such a mistake, 

Hood also held out for tenured appoint- then e v e n  director ~vould have a price on his 
ments in both UC's cellular and molecular head." Mean\vhile. he says, "you can he sure 
biology department, where he will be a profes- that Caltech is doing everythins \\.ithin rea- 
sor of genetics, and the chemistry department. ba IRrOy Hood. son t o  keep Lee Hood happy and content 
The ioint appointment will give him access t o  herc." Whatever the outcome, Hood seems 

y graduate students rrtain t o  sta!. put at Caltech until nest summer at the earliest and 
[mentation work. ,erhaps until the review of his S S F  center is completed. L.R 
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