
NIH Gene Patents, Round Two 
NIH has laid claim to 2375 more genes, and critics fear that, Director Healy's protestations 
aside, NIH is committed to this controversial patenting strategy 

IF YOU FIND YOURSELF IN A HOLE, THE 

saying goes, stop digging. Although Bern- 
adine Healy, the director of the National 
Institutes of Health, may not think she 
landed in a hole when NIH attempted to 
patent hundreds of gene fragments last June, 
much of the scientific community does. And 
when it learns of NIH's latest initiative, it 
will probably conclude that she's digging 
herself in deeper: Last week NIH fled a 
second paten; application on 2375 addi- 
tional gene fragments, which represent 
roughly 5% of all human genes. 

The hgments at the heart of the dispute 
were identified by NIH researcher Craig 
Venter, who is sequencing them at the star- 
tling rate of 168 a day. Genes clearly are 
patentable once they have been isolated and 
characterized. But by trying to patent these 
hgments, Venter and NIH are proposing 
something entirely different. Venter hasn't 
characterized complete genes. Rather, he and 
his colleagues simply select random clones 
&om a collection of complementary DNAs, 
which correspond to active genes. Then, us- 
ing automated sequencing machines and ro- 
bots, they sequence a short stretch of each 
one to create a "tag," or identifier, that can 
later be used to pull out the full gene. 

Critics here and abroad, led at first by 
Nobel laureate James Watson, the head of 
the NIH genome effort, blasted the first 
application as a land grab, a preemptive strike 
that would promote a worldwide stampede 
to gamer patents on essentially meaningless 
pieces of DNA. They said it would foster 
secrecy among scientists, destroy the essen- 
tial-d fragile-international relations on 
which the Genome Project depends, and 
hamstring the biotech industry (Science, 11 
October 1991, p. 184). 

Since then, the criticism has become nota- 
bly less shrill, though perhaps no less intense. 
The normally outspoken Watson is conspicu- 
ously absent &om the most recent debate- 
sources say Healy admonished him to keep 
his complaints to himself, and he did not 
respond to Science's requests for an inter- 
view. The biotech industry, at first vehe- 
mently opposed, has adopted a wait and see 
attitude. Though deeply divided on whether 
patents are the right way to proceed, biotech 
leaders now believe NIH had no choice but 

to fle the patent application, given uncer- 
tainties in the law, says Lisa Raines of the 
Industrial Biotechnology Association. 

But despite a more conciliatory tone, op- 
position among academic scientists has, if 
anything, mounted. In recent weeks, Healy, 
her boss, Health and Human Services (HHS) 
Secretary Louis Sullivan, White House sci- 
ence adviser D. N a n  Bromley, Patent Com- 
missioner Harry Manbeck, and other senior 

Healy insists that her mind is not made 
up. At a press briefing last week Healy said 
the decision-which she stressed has the full 
backing of HHS Secretary Sullivan-reflects 
an interim policy, "while the important de- 
bate unfolds about the best way to deal with 
the intellectual property" issues raised by 
Venter's approach. 

As they have all along, Healy and Reid 
Adler, NIH's director of technology trans- 

On opposite sides. Paul Berg (left) says n 
scheme to patent Cmig Venter's gene fragme 

officials have been barraged with complaints. 
First with a grievance statement was the 
American Society of Human Genetics. Next 
came the international Human Genome Or- 
ganization. And in late January, the 12-mem- 
ber committee that advises NIH and the 
Department of Energy on the Genome 
Project unanimously "deplored" Healy's de- 
cision and urged an expedited--and open- 
review of the application (see box on p. 913). 

And all this was before NIH's second- 
and far more extensive-patent application, 
which can only add more fuel to the fire, 
both because of the huge number of genes 
NIH is claiming and because at least some 
critics see it as evidence that Healy has dug 
in her heels. "I believe her views are fixed 
and she is unprepared to reconsider her 
decision," said Paul Berg, the Stanford 
Nobel laureate who heads the NIH genome 
advisory committee. Conceding that Healy 
has expressed a willingness to discuss the 
committee's concerns, Berg added: "The 
most generous interpretation I can offer is 
that she is seeking to make this some kind of 
a test case, one that might probe the limits 
of patent law in this area." 

-- 
fer, portrayed their strategy as a 
"prudent and responsible action" 
undertaken simply to preserve the 
agency's option of licensing 
Venter's inventions to industry. 
Without such patent and license 
protection, they maintain, indus- 
try would be unlikely to invest in 
developing such products. What's 
more, the decision had to be made 
immediately, Healy said, because 
if NIH did not fle at the time 
Venter published his data-his 

to the second paper came out in the 13 

,nts. February Nature, following a first 
paper in the 2 1 June 1991 Science 

-NIH would forfeit its rights to those 
genes. But, she emphasized, "this is not a 
statement that we believe that patenting this 
material is the proper thing to do now or for 
the future." In hct, she said, new alterna- 
tives to patents may be needed. And she 
vowed that NIH is committed to pursuing 
this debate here and abroad." 

The biggest question that needs to be 
pursued is whether these snippets are or even 
should be patentable. The critics charge that 
they are meaningless, since Venter does not 
know the biological function of the full genes 
or where they reside along the chromosomes. 
Says Berg: "NIH has opened Pandora's box. 
I don't believe anyone else ever thought of 
patenting bits and pieces of sequence that are 
meaningless functionally. It makes a mockery 
ofwhat most people feel is the right way to do 
the Genome Project." 

As Berg and others note, the project is 
committed to sequencing and deciphering 
the entire human genome, all of the genes as 
well as the 95% of the DNA that does not 
code for genes-an enormous task that could 
take 15 years. Then in waltzes Venter, se- 
quencing small bits of DNA and laying daim 
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to  a substantial share of the human genes. "It 
is offensive," says Berg. T o  patent attorney 
Thomas Kiley, former general counsel at 
Genentech, Venter's strategy is the latest 
manifestation of an already unhealthy trend 
toward "insubstantial" patents based on "the 
means of making the discovery rather than on 
the discovery itself. [Venter's] tags," he says, 
"leave the hard work of deciphering the gene 
to someone else." 

Not surprisingl!l, Venter and Adler are 
intent on dispelling those arguments. "These 
are not unknown fragments," asserted Ven- 
ter at last week's press briefing. "There is so 
much information contained in the 300 to 
500 base pairs that it is more specific than 
fingerprints at identifying you." Added Adler: 

tries participating in the Genome Project are 
attempting to clarify their policies-specifi- 
call!l, how to reap the economic benefits of 
the project while ensuring open exchange of 
scientific information. A new interagency 
committee, formed under the auspices of the 
Office of Science and Technology Policy, is 
looking at the broad implications of gene 
patenting and will report to  Bromley by June. 
In England, where the Medical Research 
Council (MRC) has been accused of keeping 
its gene data secret, the government will 
announce its policy within a few weeks, says 
Dai Rees, the MRC secretary. 

Both Rees and Healy agree that relations 
have improved since last fall, when the nvo 
sides were trading accusations across the At- 

for everyone else to  be critical." Says Healy: 
"We are all in the same dilemma," adding 
that N I H  is also talking informally with the 
French and Japanese. Once the national poli- 
cies are sorted out, Healy, Rees, and others 
hope to engage in formal talks. Rees is push- 
ing for an international agreement not to  
patent these gene fragments, but he doesn't 
see Healy clamoring for the same. "I don't 
think an agreement not to  patent is out ofthe 
question for NIH," he says cautiousl!l. "But 
I doubt whether it is the preferred course of 
action." Until a decision is made, academic 
and industry researchers will be left with 
uncertainty over what in fact is patentable- 
and the knowledge that within the next 6 
months or so, N I H  will file yet another 

The Advisory Committee Protests 
"At the 3 January 1992 meeting of the National Institutes of Health Department of 
Energy Subcommittee for Interagency Coordination of Human Genome Research 
there was an extended discussion of the NIH decision to apply for patents covering 
the base sequences of short cDNA segments obtained by Dr. Craig Venter, and to 
file additional claims for thousands more such sequences as they are determined. 

We are unanimous in deploring the decision to seek such patents. The subcommit- 
tee is particularly concerned that the claims widely reported in the press extend far 
beyond the partial cDNAs themselves to include the genes from which they derive 
and the proteins they specify. We believe such claims are inappropriate and delete- 
rious to science because they establish false end points for identifying genes and their 
function. Already, the publicity attending these claims has generated a wave of 
consternation amongst scientists here and abroad because it is widely held that such 
practices will create undesirable distortions in the conduct of basic biomedical 
research. Our immediate concern is that the a n g  of such claims undermines the 
activities of the Human Genome Project. There is also a strong likelihood that the 
pursuit of such patents will set off an international "patent race" and thereby 
compromise or destroy the international collaboration that we regard as essential for 
the work ahead. 

We doubt seriously the social utility of patents that aim to control the "raw 
material" from which the discovery efforts of others will proceed and of patents on 
substances whose biologicaf activity and utility remain to be established. Indeed, the 
ensuing uncertainty and conhion over competing ownership claims is likely to delay 
substantially the potential benefits from the Human Genome Project for the 
biotechnology industry and the American public. 

Our discussions lead us to conclude unequivocally that the NIH claims for the 
patentability of random partial cDNA sequences are potentidly damaging to the very 
scientific efforts NIH is promoting. However, because such patent claims have 
already been submitted, we believe that it is in the public interest and in the interest 
of science to determine promptly whether such patent claims meet existing legal 
standards and whether such standards are appropriate to the present case. To benefit 
both the scientific community and the biotechnology industry that determination 
should be authoritative, so as to govern al l  such patent applications, by whoever tiled. 

Accordingiy, we request the cooperation of all relevant institutions of the federal 
government in obtaining that determination in an expedited and open process in 
which the views of all interested parties may be heard and considered. For that 
purpose, we request that NIH open to public inspection and copying their patent 
application(s) and the claims that it has filed as well as continuing proceedings 
regarding them before the United States Patent and Trademark Office. This would 
afford interested parties opportunity to comment." 8 

"They are markers for chromosomes, and lantic. "NIH was the first to  be put on the patent application on several thousand more 
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they are potentially usehl as polymerase chain 
reaction primers [for amplifying and cloning 
the genes]." While conceding uncertainty 
over whether the fragments meet the utility 
requirement of patent law, Adler says, "there 
are a number of uses well short of biological 
hnction that [could] satisfy the law." 

Such statements aren't likely to  persuade 
the critics, who see Healy saying that she is 
not committed to  patents while N I H  seems 
t o  be doing all it can t o  see its applications 
succeed. It  has, for example, narrowed the 
scope of its second application. "In the first 
application we did what most attorneys do: 
We claimed everything that reasonably fol- 
lows from the actual research result," says 
Adler-in other words, the "tags," the full- 
length genes, and their proteins. Not  only 
did the breadth of the first N I H  claim draw 
the ire of the scientific community, but t o  
Genentech's Stephen Raines, vice president 
for patents, it also reduced NIH's chance of 
success. This time, N I H  has claimed the tag 
and the gene but not the protein. Raines 
suspects that Adler has recognized that "it is 
a little dangerous t o  ask for the world. As 
the claim gets narrower, that usually helps 
support the argument of patentability. I 
think Reid would very much like t o  see that 
patent issue." 

In what seems to be a concession to the 
critics, NIH has agreed to make the applica- 
tion public within a few weeks. According to 
Adler, the patent commissioner has also 
agreed to an expedited review, a move wel- 
comed by all because it could mean a decision 
in 1 or 2 years instead of 4 or 5 .  

As opposed as they are to  the patent 
application, even the critics want to  see it 
carried through t o  the end, to  the Supreme 
Court if need be. "We need a definitive 
answer," asserts Berg. "Withdrawing the 
patent would resolve nothing." Indeed, he 
adds, even if N I H  withdrew the application, 
Venter o r  others could file o n  their own. 

Spurred on  by this debate, the major coun- 

spot," says Rees diplomatically. "It was easy gene fragments. LESLIE ROBERTS 




