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SUMMARY

During the 1990s, Craig Venter, a scientist at NIH, then at the private
biotechnology company Celera, proposed to patent human genes whole-
sale, knowing only their express sequence tags (ESTs). His proposal stim-
ulated broad-based opposition within the biotechnology conmmunity,
many of whose members feared that allowing patents resting only on ESTS
would permit company’s like Venters to lock up many human gene
patents. Venter’s proposal was rejected by the U.S. Patent Office as a vio-
lation of existing patent law, but it also elicited ethical opposition on
grounds that the human genome was a universal birthright that belonged
to everyone. In the United States, ethics was held to have no place in
patent law. In Europe, in contrary, ethical considerations were written in-
to the Biotechnology Directive enacted by the European Community in
1998. Covering the patenting of human genes as well as other forms of
biotechnological inventions, the Directive may force American biotech-
nologists to take ethical matters into account if they want protection for
their inventions in Europe

One of the most controversial issues in biotechnology in the
United States and Europe has been the patenting of human DNA
sequences —human genes. The medical, pharmaceutical and eco-
nomic interests at stake are huge, making investments in
biotechnology firms involved in gene patenting highly volatile.
President Bill Clinton and Prime Minister Tony Blair recently
applauded the commitment by scientists “to release raw funda-
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had been derived from natural DNA by scientific manipula-
tion'®. Called “cDNA” — short for “copy DNA” — genes in such
form were patentable because they are not products of nature.
As a result, by the end of the 1980s, the new biotechnology in-
dustry was flourishing in the United States, energized by ven-
ture capital willing to invest heavily in firms that could patent
genetically modified organisms and genes themselves. In con-
trast, the European Community provided no patent protection
for living organisms or their genes''. Fearing for the competi-
tiveness of the Community in the industrialization of molecular
biology, the European Commission proposed a biotechnology
directive in 1988 that would authorize the patenting of life, but
the European Parliament was unwilling to concur in the initia-
tive, partly on ethical grounds’®.

II. Patenting Expressed Sequence Tags

In the 1990s, J. Craig Venter, a biologist at the National Insti-
tutes of Health (NIH), in Bethesda, Maryland, suddenly raised
the stakes in the patenting of life by proposing the wholesale
patenting of human gene fragments. Venter’s lab, using auto-
mated machines, had sequenced not whole genes but random
fragments of cDNA derived from part of the brain">. Such a frag-
ment was called an “expressed sequence tag,” or EST'. Al-
though just 150 to 400 base pairs long, each was unique and
served to identify the gene of which it was a part'”. In June 1991,
Venter and NIH filed for patents on 315 ESTs and the human
genes from which they came’®.

Venter’s patent ambitions seemed boundless. His lab could
churn out EST sequences so quickly that NIH planned to file
patent applications for 1000 of them a month'’. At that rate, it
would not be too long before he had locked up a substantial
fraction of the 100,000 genes then estimated to comprise the hu-
man genome'®. Indeed, by 1994 the number of ESTs covered by
the Venter/NIH application had multiplied to almost 7,000,

Venter attributed the idea for patenting the ESTs to Max
Hensley, a patent attorney for Genentech, who apparently sug-
gested the idea to Reid G. Adler, the director of NIH's Office of
Technology Transfer, who in turn convinced Venter. Adler ap-
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parently felt that if NIH could patent these DNA sequences
there would still be an incentive for companies to develop prod:
ucts using them because NIH could grant the companies exclu-
sive or partly exclusive licenses under the Federal Technolo
Trgnsfer Act of 1986, If the sequences were published withoi}‘;
bemg patented, they would be in the public domain, and com-
panies would thus be without that incentive to develo’p products
from the sequence information. »

' thers, however, argued that NIH patents on ESTs would in-
hibit industrial development of products from them?., Bernadine
Healy, the dir.ector of the NIH, later testified; “NIH is amenable
to not enforcing any patent rights that may issue to partial se-
guences of.unknown function, except in the unusual situati;)n
where the licensing of such rights is necessary to provide for the
development of a therapeutic agent that might not otherwise
come to market”?. Healy also stated: “The NE}E is doing this in a
socially responsible way for the purposes of assuring that prod-
ucts thgt are life-saving remedies and therapies that are derived
fr(')m. this basic knowledge will be developed in the interest of our
mission, which is science and the pursuit of health”?? éhe said
that it was important for NIH to be at the table. ' »

The debate that ensued turned in part on technical legal is-
sues of patentability. Considerable emphasis went to the
patentability of sequences that were merely fragments of genes
of ugknown function. Venter's approach raised questions about
the non—obviousness” and “utility” of the sequences that had
not been raised by earlier gene patents. The international Hu-
man Genome Organization (HUGO) later argued: -

:S‘evem] uses l‘za've been suggested for genes and gene fragments to get pasi
zzze utility requirement for patent protection. For any random Uercz)e cHe
fr{lg;ﬂ&ﬁ, or collection of genes or gene fragments, it is easy Zoowive;f list
of potential uses without knowledge of their true biological }31;fzc?io;19 .‘
In all important cases the development of a truly useﬁ[] tool ;“?)r 7/1();«; ' .14.;';
poses will require the investment of considerable further eﬁ‘bﬁ a’f‘zdpcre—
ativity, far more than that invested in finding the initial fragment™.

A number og 5paterﬁ& experts, however, insisted that ESTs were
not patentable®. In the United States, an invention’s eligibility
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for a patent depends in part on its being “nonobvious” and pos-
sessing “utility” — that is, its being somehow useful. But the task
of finding ESTs is obvious to practitioners in the field. Venter
did claim that the ESTs would have utility as diagnostic probes
for detecting gene expression in specific cell types and as mark-
ers for mapping the locations of genes on the chromosomes of
human DNA?. However, his gene fragments revealed nothing
about the utility of the full gene in the body - that is, its function
or malfunction. He nevertheless seemed bent on using the frag-
ments to gain control of the intellectual property in the entire
gene that the EST identified. His patent strategy was compara-
ble to claiming copyright ownership in an undescribed painting
on the basis of having just a sliver of the canvas. A lawyer for the
leading biotechnology firm Genentech noted, “If these things are
patentable, there's going to be an enormous cDNA arms race””’
Venter’s initiative also provoked denunciations from scientists
anxious that his EST patents, if issued, would close off research
by others on countless human genes. Academic biologists called
EST patenting a terrible idea ~ “like trying to patent the periodic
table,” one fumed?. A lawyer and medical ethicist at Boston Uni-
versity snapped, “This is not science. This is like the gold rush”.
James D. Watson, a Nobel laureate for his work on DNA and now
head of NIH genome project, declared ¢cDNA patenting “oufra-
geous” and “sheer lunacy”®', adding that “virtually any mon-
key”** could perform this type of research. “What is important is
interpreting the sequence. . . . If these random bits of sequences can
be patented, I am horrified”*. In April 1992, Watson resigned as
head of the genome project, explaining that he was unalterably
opposed to the NIH attempts to patent ESTs™

Response in the Biotechnology Industry and Abroad

The prospect of EST patenting split the biotechnology indus-
try. The Association of Biotechnology Companies in Washing-
ton, DC, which represented 280 companies and institutions, en-
dorsed EST patenting by NIH so long as it did not favor any one
company over another — say, by granting an exclusive license.
Still, many of the opponents of EST patenting were upset by the
prospect that the government — through NIH - would own those
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novelty”. NIH intended to appeal the rejection, but in February
1994, Harold Varmus, a Nobel laureate and the new director of
NIH, announced that the agency was withdrawing its patent ap-
plication on all ESTs, explaining that such patents were “not in
the best interests of the public or science”*. In Britain, the Med-
ical Research Council quickly followed suit®’.

Venter Raises the Stakes

The Venter/NTH application, however, had let the gene-patent
genie out of the bottle, and Venter himself was of no mind to stuff
it back inside. In July 1992, he had announced that he was leav-
ing the NIH to head a new private, nonprofit research center
called The Institute for Genomic Research (TIGR), to be located
in Maryland near NTH*. TIGR received seventy million dollars as
a ten-year grant from a New Jersey venture capital group called
Healthcare Investment Cogporation, which had already created
several biotech companies®. The chair of Healthcare Investment
Corporation, Wallace Steinberg, asserted that American scientists
needed to patent genes before their European and Japanese com-
petitors beat them to it°. While TIGR itself would be nonprofit,
Steinberg established Human Genome Sciences Inc. (HGS) to de-
velop and market products resulting from TIGR’s research’". Ven-
ter took thirty NIH researchers with him and said TIGR would
“do the genome project,” beginning with a scaled-up continuation
of his project to sequence random ESTs*?. He predicted that
TIGR would track down 1,000 genes daily and would identify the
majority of human genes within three to five years. '

Venter initially claimed that neither TIGR nor HGS would file
patent applications for ESTs with unknown function®. He said
he had supported the NIH patent application only because it
stimulated debate and actually hoped that the patent would not
be issued>. A prospectus for HGS, however, indicated that the
company had filed patent applications for almost ten thousand
ESTs. Several other companies had also submitted EST applica-
tions, including Incyte Pharmaceuticals, Inc., which filed for
protection on more than forty thousand ESTs and said that it
planned to file as many as one hundred thousand each year™.
The EST arms race was on.
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mind from probing into
60

patentability would “deter the scientific
the unknown any more than Canute could command the tides
With the subsequent patenting of animals, the ethical objec-
tions to the patenting of life had grown more charged, enlisting
animal rights activists, environmentalists, and clerics®. Once
Venter put ESTs on the patent agenda, Rifkin and his allies con-
tended that human genes, even those fully characterized as to
composition and function, should not be patented at all®?. At
Senate hearings on ethical issues in gene patenting in 1992, An-
drew Kimbrell, the policy director and attorney for Jeremy
Rifkin’s Foundation on Economic Trends, the successor to the
PBC, argued in favor of a moratorium on gene patenting, saying,
“We are right in the middle of an ethical struggle on the ownership
of the gene pool”®®. He held that Congress should “intercede to de-
cide where this ethical and legal free-fall ends”®*.

Congress, its eye on the economic and medical potential of
biotechnology, was unwilling to do anything of the sort. Patent
attorneys, biotech representatives, and several congressmen
warned that restrictions or a moratorium on the patenting of life
or its parts would put the U.S. at a competitive disadvantage in-
ternationally and impede research on cures and therapies for
disease®. Moreover, advocates of biotechnology insisted on dis-
tinguishing between issues of political economy and issues of
ethics®®. The former had a place in disputes over patent policy;
the latter, at least in the United States, did not, even though they
might be legitimate in principle. The appropriate venues for
considering them were the legislative and regulatory arenas of
government, not the Patent Office®’.

William D. Noonan, a physician and patent attorney who testi-
fied on behalf of the Oregon Biotechnology Association argued
that because of advances in human genetics, “we have to confront
some of the darker questions about our human nature as we gain the
power to practice eugenics on a scale and with a precision that was
previously impossible”®®. In this context, however, the debate about
patenting human ESTs was a red herring. Noonan elaborated:

[TThere is nothing inherently wrong or even ethically new about patenting

DNA molecules. We have been patenting chemical components of the hu-
man body for years. Patents have been issued for decades on purified pro-
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fied molecule of DNA. Promoting the development of new medical treqy-
ments ethically justifies sene patents.  Patent application.s have been filed
in recent years on genes involved in ¢ystic fibrosis, nez.zroﬁbromaz‘osz's,
Fanconi’s anemia, and other diseqses. These filings did nor provoke the
ethical outery. It ywas only when the NIH filed Dr. Vengers patent applicq-
tions on cDNA’s of unknown function that o sustained international de-
bate arose abour the ethics of gene patents. I think we run the risk of fail-
wve become too fixated on whar
is essentially a problem in international scientific politics gnd the uncer-
tainty about the scope of patent lavw, Whar we should instead 1) about
is the social impact of human genome research. Do e 4
molecular eugenics on humans and animals
scope of such eugenic efforts? These ethical questions ha
with patent law gnd cannot be addressed by changiy
patentable subject marter. T, he Patent Office is, of course,
o conduct any ethicql inquiry ©°,

1g the scope of
the wrong place

In support of biotechnology and in opposition to g mor
um, Senator Orrin Hatch (R-Utah) warned against any measure
that jeopardized jobs in biotechnology. Such a measure would
‘certainly underming our world competitiveness,” he warned, ask-
ing, “Do any of my colleaguies believe the Europea
are going to slow down their efforts, let alone engage in a morato-
rium in this culting edge industry? Of course not. They are going
to take advantage of it"7°, Domenici chimed in that gene patent.
ing would assist the search for cures and treatments for genetic
disease’.

Bernadine Healy also opposed a moratorium on gene patent-
ing, saying it would be contrary to the Federal Technology
Transfer Act of 1986 and would be the “deqrs, knell for the patent
system in the biotech field”". Healy argued that the attempt to
patent human gene fragments did not raise ethical concerng as
serious as the patenting of entire organisms, which she person-
ally regarded as questionable, but which had already received
the stamp of approval of the U.S, Supreme Court. She also
pointed out that complete human gene sequences that code for

proteins with known functions had been routinely patented
without a fuss, and added:

atori-

ns and Japanese
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Clrilir‘r'lcllrelr%ies them control over the most intimate asgecz‘ ofc Zfz;lz;;ilz)i
?n , their bodies’ genetic blueprint”’®. He said tl at Esl coalition
wéold petition the Patent Office to challenge Clalmd hat bad
been filed on the breast cancer genes BRCbA a(r)lf BRCAZ.
Rifkin’s statements were endoysed by mem ersludin Bty
health organizations in sixty-nine countries, %nc ! riember
Friedan, Gloria Steinem, and Bella Abzug, the ormer. s
f Con,ress and herself a breast-cancer survivor ' zug
ZverredgﬂHuman genes are not forisal.e or profit. 'Artzyf.c;tceoc;:zpomw
patent h,uman genetic materials by mdf;/ézduals, scientifi 17
tions, or other entities is unacceptable”’®.

ropean Commission Initiatives o . _ ]
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“if there’s anything that’s more important {to Germans] than saving the
environment, it’s saving jobs. As soon as people saw the [pharmaceutical]
industry possibly disappearing, morality went out the window”®’.

In the summer of 1997, the European Parliament reconsid-
ered the question of the patenting of biological inventions®. In
the spring of 1998, it approved a wide-ranging directive on
biotechnology designed to encourage patents while adopting ex-
plicit ethical restrictions — for the first time anywhere — on what
can be patented®. Holding that biotechnology patents must
safeguard the dignity and integrity of the person, the directive
prohibits patents on human parts, human embryos, and the
products of human cloning®. The directive also prohibits
patents on animals if what they suffer by being modified exceeds
the benefits that the modification would yield’'.

The ethical restrictions stopped short of limiting patents on
genes and gene fragments. The directive passed by the Parlia-
ment, formally issued by the European Commission in July
1998, authorizes patents for partial DNA sequences that are iso-
lated from the body and for which an “industrial application” ~
that is, a practical use — has been disclosed. Nevertheless —
again, for the first time anywhere ~ the directive calls for ongo-
ing oversight of “all ethical aspects of biotechnology” by the Com-
mission’s European Group on Ethics in Science and New Tech-

nologies®?.

V. Patents and the Human Genome

In the United States in December 1997, Jeremy Rifkin and a
biologist announced that, as a provocation, they would seek a
patent on methods to create a human/animal hybrid, a creature
part animal and part person”. Bruce Lehman, the U.S. Com-
missioner of Patents, declared that the Patent and Trademark
Office would in general reject patents that were “injurious to the
well-being, good policy or good morals of society”®*. Patent
lawyers roundly attacked Lehman, contending that he had no
authority in U.S. patent law, because it is literally amoral, to
back such a prohibition”. Yet even if ethics has no rightful pres-
ence in American patent policy, an ethical principle — that the
human genome must not be locked up — has been creeping in-
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of th fugl n tW1 similar structure'®. That strategy stimulated a
poreetul s a emgnt in late March by Aaron Klug and Bruce Al-
qerts, the %}f:SINen'ts, respectively, of the Royal Society of Lon-
States'®?, They caeﬁé(éngﬂe?s(i:zge?y o ﬁf e he United
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ene p‘ajcent.ing has exposed a conflict 5si i
compatability in patent policy between thznghgzz{Sleg’t:sna;né
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the European community. Even though the former does not im-
pose ethical constraints on the patentability of products, the lat-
ter does, with the consequence that what may be patentable in
the U.S. may not be so in Europe. Paradoxically, while trade bar-
riers have been steadily falling with globalization, at least in the
commerce of living organisms and their parts, patent barriers
may be arising to some degree. The transatlantic mismatch
aside, within both the United States and Europe, gene patenting
has prompted important challenges to the scope of intellectual
property rights in genes. Given that the human genome is wide-
ly regarded as a common birthrate of people everywhere, gov-
ernments may feel increasing pressure to limit the property

rights sought in DNA sequences.
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SUMMARY

The Human Genome Project may be the most commercially driven large
scale scientific endeavor in the history of mankind. Since its inception, in
the early 19905, genetics and biotechnology have been increasingly cast as
an important part of our econoniic future. This paper seeks to highlight a
number of the benefits and concerns associated with the commercializa-
tion of genetics and genetic research with particular emphasis on the com-
mercialization of the research environment and gene patents. The author
notes that the commercialization of the university environment may lead
to a reduction in pubic trust and decreased enthusiasm for the products
of the “genetic revolution”, In some countries, including Canada, there is
a growing conflict between the typically “pro-patent” innovation policy
and the necessity to reduce the cost of publicly funded health care.

L. Introduction
It is arguable that the mapping of the human genome has

been the most commercially driven large scale scientific venture
in history. Other major scientific endeavours have been closely
tied to other, non-scientific, social agenda. The Manhattan Pro-
ject was driven by explicit military aims and the race to the
moon was motivated, at least in part, by Cold War paranoia. But
few scientific endeavours have been so closely tied with the pri-
vate sector and the profit motive as the mapping of the genome.

Key words: Human Genome Project — Genetics — Commercialization - Health policy -
Patent
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