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By Alexander K Haas

Acquiring proprietary rights in aspects of the human genome and its
downstream products promises to be the gold rush of the twenty-first cen-
tury. With the potential of revolutionizing the treatment and cures for dis-
eases, the race is on to obtain proprietary rights in the genome or its down-
stream products. However, the Wellcome Trust's 1 recent announcement
that the human genome's raw sequence will be placed in a publicly acces-
sible database 2 has complicated this effort. Such public disclosures
threaten to decrease what subject matter is entitled to intellectual property
protection. These disclosures may thus benefit some parties' attempts to
exploit the genome at the expense of others, raising the question of the
motive behind these disclosures. 3

This Note contends that these disclosures will indeed effectuate the
purpose of patent protection-the progress of science in the production of
useful inventions. Part I surveys the history and current state of the race,
focusing on the Wellcome Trust's disclosures of raw sequence informa-
tion. Part II examines the effect that such disclosures will have on patent
rights, the dominant legal protection within the genomics field, in light of
the tragedies of the commons and anticommons. Finally, Part III argues
that because such disclosures decrease the possibility that an anticommons
problem will arise in genomic information, they will ultimately promote
the purposes of patent protection.

© 2001 Regents of the University of California.

1. A medical research charity founded by Sir Henry Wellcome in 1936. See infra
Part I.C.

2. See The Wellcome Trust, The Human Genome: The First Draft of the Book of
Humankind, at http://www.wellcome.ac.uk/enlgenome/ (last visited Feb. 1, 2001).

3. See Rebecca S. Eisenberg, The Public Domain in Genomics 2, Abstract, at

http://www.law.nyu.edu/ili/conferences/freeinfo2000/abstracts (last visited Feb. 1, 2001)
(suggesting that some pharmaceutical players are disclosing this information in order to
spoil the intellectual property rights of those who started sequencing the genome earlier).
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I. THE HISTORY AND PLAYERS IN THE QUEST FOR
PROPRIETARY RIGHTS IN THE GENOME

A. The Human Genome Project

In 1990, the United States launched the Human Genome Project
("HGP") as a research project funded by the Department of Energy
("DOE") and the National Institutes of Health ("NIH").4 Initially, the HGP
had three goals: first, to identify all the genes (about 30,000) that consti-
tute our genome;5 second, to determine the sequence of the genome's three
billion chemical bases;6 and third, to license subsequently related tech-
nologies to the private sector. 7 Following the initial public investment, a
public-private consortium began a cooperative effort that decreased the
fifteen-year time frame originally predicted by almost a third. 8 As a result,
in June 2000, the White House announced that a working draft of the ge-
nome was ready several years ahead of schedule.9 This working draft
maps nearly 97% of the human genome with 85% accuracy, with a com-
plete version of the genome planned for 2002.10

Sequencing the genome, however, provides only a starting point to-
wards the development of therapeutically useful and commercially viable

4. Five-Year Plan Goes to Capitol Hill, HUMAN GENOME NEWS (U.S. Dep't of
Energy/Nat'l Insts. of Health), May 1990, available at http://www.oml.gov/hgmis/
publicat/hgn/v2nl/04five.htm (last visited Feb. 1, 2001) [hereinafter HUMAN GENOME

NEWS].
5. "Genome" refers to the complete genetic make-up of an organism, comprised of

Deoxyribonucleic acid ("DNA"). See About the Human Genome Project, at
http://www.oml.govfhgmis/project/about.html (last modified Feb. 12, 2001).

6. "Sequencing" is the process of determining which nucleotides make up sections
of the genome. See id. DNA is made up a sequence of nucleotides or chemical bases
(adenine, guanine, thymine, or cytosine) each paired to its complementary base (i.e., ade-
nine is always linked to guanine and thymine is always linked to cytosine on the com-
plementary DNA strand) and connected by a phosphate backbone. See LUBERT STRYER,
BIOCHEMIsTRY 75-77 (4th ed. 1995).

7. See Human Genome Project Information, at http://www.oml.gov/hgmis/ (last
modified Feb. 12, 2001).

8. HUMAN GENOME NEWS, supra note 4.
9. Press Release, The White House, President Clinton Announces the Completion

of the First Survey of the Entire Human Genome and Hails Public and Private Efforts
Leading to this Historic Achievement (Jun. 25, 2000), available at http://www.oml.gov/
hgniis/project/clintonl.html. The draft version of the human genome sequence was re-
leased on February 12, 2001, and is available at
ftp://ftp.sanger.ac.uk/pub/human/sequences (last visited Feb. 12, 2001).

10. The Wellcome Trust, The Human Genome: What is the Next Step?, at
http://www.wellcome.ac.uk/en/genome/nextstep.html (last visited Feb. 1, 2001) [herein-
after The Wellcome Trust].
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products. In order to produce such products, researchers must analyze the
raw sequence to determine the parts of the genome that encode genes, the
areas that regulate their transcription,"1 and the functional products those
genes ultimately encode.' 2 It is this work that results in downstream appli-
cations that are diagnostically or therapeutically useful. For example, bet-
ter diagnostic tools, producing genomic information, could promote early
diagnosis and treatment of diseases. Also, genetic information may pro-
vide a guide to increasing a therapy's efficacy 13 based on an individual's

genetics.' 4 These downstream products are the HGP's ultimate goal. The
stakes are high both for those with such medical problems and for compa-
nies trying to develop treatments. The question remains as to how proprie-
tary rights will be allocated among the players to encourage investment of

the enormous sums of money' 5 this type of research requires.

B. The Players in the Race of the Twenty-First Century

Currently, the marketplace contains three broadly defined industries
that are capable of using genomic data: traditional pharmaceutical com-
panies, biotechnology companies, and genomics companies. In order to
understand the race and recent developments relating to the genome's pub-
lic disclosure, one must first understand the players.

11. Transcription refers to "[t]he flow of genetic information from DNA to RNA"
that mediates the conversion of genetic information to a protein product. See STRYER,
supra note 6, at 95-106.

12. Production of a protein from RNA is referred to as "translation" and is mediated
by ribosomes that convert the base sequence of RNA into an amino acid sequence. See id.
at 106-15 and 875-902.

13. The Wellcome Trust, supra note 10.
14. For example, NIH scientists recently pinpointed a gene that could be responsible

for increased susceptibility to breast cancer. Accordingly, this information could be used
both in early diagnosis and in designing targeted treatments for those with this genetic
variant. See Press Release, National Institutes of Health, Scientists Pinpoint Location of
Possible Third Gene Involved in Hereditary Breast Cancer to Chromosome 13 (Aug. 14,
2000), available at http://www.nih.gov/news/pr/aug2000/nhgri-14.htm.

15. See The Pharmaceutical Research and Manufacturers of America, The Pharma-
ceutical Industry Profile: R&D The Key to Innovation, at http://www.phrma.org/
publications/publications/profile00/chap2.phtml (last visited Feb. 1, 2001) (stating that a
typical drug averages half a billion dollars to reach the market) [hereinafter The Pharma-
ceutical Industry Profile: R&D The Key to Innovation].
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1. Traditional Pharmaceutical Companies (E.g., Merck, Glaxo
Wellcome)

Pharmaceuticals are drugs made from any living or nonliving source.16

The pharmaceutical manufacturing industry has total worldwide sales
reaching $134 billion a year.17 The industry's business model, known as a
drug pipeline, involves extensive research and development that produces
some successful products, which provide revenues to support future re-
search. Developing a new drug averages about $500 million.1 8 This high
cost partly results from intense regulatory scrutiny by the Food and Drug
Administration ("FDA"), 19 since to be approved, a drug must first undergo
clinical and effectiveness studies as well as safety tests examining possible
side effects.2 °

To encourage pharmaceutical companies to make these investments, a
new drug must be afforded protection. Patents are the primary means the
industry uses to protect its new products. Patents afford exclusivity, allow-
ing pharmaceutical companies to recoup the high research and develop-
ment costs. 21 A patent holder may enjoin all use of the claimed invention,
preventing competitors from entering the market for a twenty-year pe-
riod.22 Such protection is especially important in the pharmaceutical indus-
try, since it is relatively easy for a competitor to copy an already proven
drug.

16. See Anthony Palazzo, Pharmaceuticals Industry Basics, Business.com, at
http://www.business.com/directory/pharmaceuticals/basics (last visited Feb. 1, 2001).

17. This figure represents sales in 1999. Id.
18. This number includes recouping the cost of drugs that do not reach the market.

See The Pharmaceutical Industry Profile: R&D The Key to Innovation, supra note 15.
19. See Federal Food Drug and Cosmetic Act, Drugs and Devices, 21 U.S.C. §§ 355

(new drugs), 351, 352, 353, 356 (1994); Investigational New Drug Application, 21 C.F.R.
§ 312.21 (2000).

20. See id.; see also Palazzo, supra note 16 (referring to FDA trials involving any-
where from twenty to thousands of test subjects to determine a drug's safety).

21. See infra Part II.A; The Pharmaceutical Research and Manufacturers of Amer-
ica, The Pharmaceutical Industry Profile: Global Intellectual Property Protection, at
http://www.phrma.org/publications/publications/profileOO/chap8.phtml (last visited Feb.
1, 2001) (stating that 65% of existing drugs would not have been developed in the ab-
sence of patent protection) [hereinafter The Pharmaceutical Industry Profile: Global
Intellectual Property Protection].

22. See 35 U.S.C. § 154 (1994) (stating that the term begins from the time of appli-
cation).
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2. Biotechnology Companies (E.g., Amgen, Genentech)

Biotechnology is "the use of the cellular and molecular processes to
solve problems or make products. ' 23 While the pharmaceutical industry
focuses on the synthesis of products through chemical reactions, the bio-
technology industry focuses on biological processes, such as recombinant

24DNA technology. Since 1993, both the sales of biotechnology compa-
nies and the size of the biotechnology workforce have nearly doubled,
along with the number of patents granted on biotechnological drugs and
devices.25 In addition to their sales revenues, biotechnology companies
rely heavily on a mix of funding from IPOs, venture capitalists, and busi-
ness relationships with pharmaceutical companies.26

Despite these differences, the pharmaceutical and biotechnology in-

dustries produce similar products that are subject to a common regulatory
regime. Like pharmaceuticals, biotechnological products must pass exten-
sive FDA testing in order to be sold in the United States. 2 7 Moreover, the
biotechnology industry often produces products that are very similar to
traditional pharmaceuticals, though through different processes.28 Thus,
the biotechnology industry, like the pharmaceutical industry, relies primar-
ily on patent protection. The similarity of the products has spurred com-

29
plex patent infringement actions between the two industries.

23. See Biotechnology Industry Organization, Editors & Reporters Guide to Bio-
technology, at http://www.bio.org/aboutbio/guide2000/whatis.html (last visited Feb. 1,
2001) [hereinafter Editors & Reporters Guide to Biotechnology].

24. Recombinant DNA technology is the use of bacteria, yeast, or cultured animal
cells to produce large quantities of a protein product. This is accomplished by splicing a
gene that encodes the sought after protein into the host cell's genome and allowing that
cell-line to produce the protein. See DONALD VOET, & JUDITH G. VOET, BIOCHEMISTRY
897-907 (2d ed. 1995).

25. See Editors & Reporters Guide to Biotechnology, supra note 23.
26. See id.
27. See Investigational New Drug Application, 21 C.F.R. § 312.21 (2000).
28. See, e.g., Genentech, Inc. v. Eli Lilly & Co., 998 F.2d 931, 935 (Fed. Cir. 1993)

(regarding a patent dispute involving two processes for producing human growth hor-
mone).

29. See, e.g., Scripps Clinic & Research Foundation v. Genentech, Inc., 927 F.2d
1565 (Fed. Cir. 1991) (involving a dispute over a constituent of human blood, Factor
VIIIc).
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3. Genomics Companies (E.g., Celera, Human Genome
Sciences)

The genomics industry, a relative newcomer, seeks commercial appli-
cations for genome data.3 ° Many companies within this industry focus on
discovering genes that can be used to develop commercially viable prod-
ucts.31 Several business models exist in the genomics industry: DNA se-
quencing companies that sell access to sequence information, drug discov-
ery companies, and companies that use genomic data to provide diagnostic
tools. 32 To date, none of these companies are profitable, as they have not
yet produced commercial products, and most obtain funding from IPOs
and venture capitalists. 33 If and when genomic drugs are produced, they
will undergo the same clinical trials required of the pharmaceutical and
biotechnology industries. Similarly, genomics companies have sought and
will seek patent protection for sequence data and future products. 34

Even though genomics companies have not yet produced any drugs,
they are already in competition with the traditional pharmaceutical and
biotechnology industries to find uses for genome data. Suppose that a ge-
nomics company held a patent on a portion of the genome or other up-
stream product. That company could then enjoin its use by pharmaceutical
or biotechnology companies seeking to produce a downstream product. In
effect, the genomics company would control the downstream product's
production through its possession of the upstream patent. Indeed, DNA
sequencing companies sought to avoid public disclosure35 of genome se-
quences so that they could sell the information to others.3 6 Such disclo-
sures provide this data to pharmaceutical and biotechnological researchers
at the expense of these genomics companies.

30. See Alexander Julian, M.D., Genomics Primer, at http://www.biospace.com/
articles/genomics.primer.print.cfm (last visited Feb. 1, 2001).

31. See id.
32. Genomics companies, unlike biotechnology companies, rely more heavily on

genome data to identify possible drug targets. See id.
33. See id.
34. Celera, a genomics company, has filed over 6,500 patent applications to date

based on its genomic research. See Justin Gillis, Gene Researcher Draws Fire on Filings,
WASH. POST, Oct. 26, 1999, at El.

35. See Kristen Philipkoski, Celera Wins Genome Race, WIRED NEWS, Apr. 6,
2000, at http://www.wirednews.com/news/technology/0,1282,35479,00.html (referring to
conflicts between Celera and the Wellcome Trust). Such public disclosures, by nature,
destroy patent rights because they constitute prior art. See infra Parts II.A. 1, 1I.A.2, III.B.

36. See Eisenberg, supra note 3, at 7 (noting that companies engaged in DNA se-
quencing are "reticent to give the same information away for free").
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C. The International Consortium and the Wellcome Trust

While the DOE and NIH initiated a major research effort into sequenc-
ing the human genome, by 1996 they were joined by over a dozen public
and private institutions constituting "the international consortium."'37 The
Wellcome Trust ("the Trust"), the world's largest medical charity, leads
this international consortium and has contributed about one-third of the
research leading to HGP's genome data to date. 38 It maintains that its pur-
pose is to "foster and promote research with the aim of improving human
and animal health."3 9 In his will, Sir Henry Wellcome4° created the Trust,
which currently holds assets totaling about £13 billion, from which it de-

rives income.41 Although the Trust maintains that it is an independent en-

tity from Glaxo Wellcome, it currently "maintains a 4.7 per cent stake" in
42the company. Arguably, the Trust has some pecuniary interest in the

pharmaceutical industry's long-term viability.

In 1996, the Trust convened the "Strategy Meetings on Human Ge-

nome Sequencing" in Bermuda.43 The meeting brought together members

of the international consortium to discuss issues of sequencing strategy,
policy, and data dissemination. 44 The Bermuda meeting produced an

agreement regarding the HGP that has profound implications for the po-

tential proprietary rights in the genome.

In the Bermuda Agreement, the international consortium agreed

unanimously on the appropriate institutional response regarding the newly

37. The international consortium is made up of at least sixteen public and private

institutions including both the U.S. Department of Energy and The Sanger Centre (funded

directly by the Wellcome Trust). For an exhaustive list of the consortium's membership,

consult the Wellcome Trust's website at http://www.wellcome.ac.uk/en/genome
consortium.html (last visited Feb. 1, 2001).

38. See The Wellcome Trust, The Human Genome: What is the Sanger Center?, at

http://www.wellcome.ac.uk/en/genome/sanger.html (last visited Feb. 1, 2001).
39. See The Wellcome Trust, Laying the Foundations, at

http://www.wellcome.ac.uk/en/l/awt.html (last visited Feb. 1, 2001).
40. Henry Wellcome founded the pharmaceutical company Burroughs Wellcome &

Co., which was succeeded by Glaxo Wellcome, Inc. See The Wellcome Trust, Frequently

Asked Questions, at http://www.wellcome.ac.uk/en/lfawtfaq.html#1 (last visited Feb. 1,
2001).

41. Id.
42. See id.
43. See International Large-Scale Sequencing Meeting, HuMAN GENOME NEWS

(U.S. Dep't of Energy/Nat'l Insts. of Health), Apr.-June 1996, available at

http://www.oml.gov/hgmis/publicat/hgn/v7n6/19intem.html (last visited Feb. 1, 2001);

The Wellcome Trust, Genetics Advisory Group, at http://www.wellcome.ac.uk/en/l/
awtpubreprecr97gag.html (last visited Feb. 1, 2001).

44. See id.
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sequenced human genome. First, the consortium agreed that all raw se-
quence data from the genome should be "freely available and in the public
domain. 45 To accomplish this goal the consortium agreed that disclosures• 46

of raw sequence data should occur as quickly as possible. Specifically,
all sequencing centers must release finished sequences into public data-
bases on a daily basis.47 Second, the agreement attacks the notion of pro-
prietary rights in the raw sequence.48 Proprietary rights would still be
available in the "patenting of useful benefits derived from genetic
information," 49 although not in the raw sequence itself. The consortium's
position favors those seeking rights to downstream products from the
genome at the expense of those claiming rights to the sequences
themselves. This Note analyzes whether this institutional response to the
new resource is in fact a good one.

II. LEGAL AND THEORETICAL BACKGROUND

The implications of disclosing genome information must be analyzed
in the context of the dominant intellectual property protection in these in-
dustries: patent law. In Diamond v. Chakrabarty, ° the Supreme Court
held that a genetically engineered bacterium not found in nature was pat-
entable. Since that time, the United States Patent and Trademark Office
has issued patents on a variety of biotechnological products and processes,

45. See The Human Genome Organisation, Summary of Principles Agreed at the
International Strategy Meeting on Human Genome Sequencing, (Feb. 25-28, 1996), at
http://www.gene.ucl.ac.uk/hugo/bermuda.htm (last visited Feb. 1, 2001) (stating that the
purpose of such disclosures is to "encourage research and development and to maximize
[the] benefit to society").

46. Id.
47. Id.
48. Disclosure of such sequence data is "to prevent such [sequencing] centres estab-

lishing a privileged position in the exploitation and control of human sequence informa-
tion." Id.

49. See The Human Genome Organisation, HUGO Statement on Patenting of DNA
Sequences, (Apr. 2000), at http://www.gene.ucl.ac.uk/hugo/patent2000.html (last visited
Feb. 1, 2001); The Wellcome Trust, The Human Genome: What is the Trust's View of
Patenting of Genes?, at http://www.wellcome.ac.uk/en/genome/patenting.html (last vis-
ited Feb. 1, 2001) (stating that patents should be confined to beneficial products derived
from genomic research).

50. 447 U.S. 303 (1980).
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including patents on genes 5' and other genomic products, as long as the
requirements for patentability 52 are met.

A. Patents and their Limitations

Of particular importance in analyzing the Wellcome Trust's disclo-
sures are their effect on the statutory requirements of novelty and nonob-
viousness. Only these requirements 53 are affected by the amount of prior
art. 54 Thus, as public disclosures increase the amount of existing prior art,
they affect what subject matter may be patented.

1. A Patent Primer

The Constitution expressly grants Congress the power to issue patents
in order "[t]o promote the Progress of Science and useful Arts by securing
for limited Time to Authors and Inventors the exclusive Right to their re-
spective Writings and Discoveries." 55 This makes explicit the utilitarian
view that state-conferred exclusivity afforded by patent protection should
be granted only in exchange for disclosures that sufficiently advance soci-
ety's knowledge. 56 In particular, knowledge within the public domain is
undeserving of patent protection. 57 The consortium's disclosures should be
viewed in this framework.

Holding a patent, like ownership of real property, provides the owner
with exclusivity against other potential users of that resource. Specifically,
patent law grants the right to exclude others from "making, using, or sell-

51. See, e.g., U.S. Patent No. 6,130,322 (issued Oct. 10, 2000) (issuing a patent on
an "invention [that] relates to the three coding sequences of the BRCA1 gene" involved
in breast cancer).

52. These requirements for patentability are: patentable subject matter, novelty,
nonobviousness, utility, and enablement. See 35 U.S.C. §§ 101, 102, 103, 112 (1994).

53. See id. § 102 (1994) (novelty); id. § 103 (1994) (nonobviousness).
54. Prior art constitutes any description of the invention in a printed publication

anywhere in the world or the invention's public use or sale in this country prior to appli-
cation with the United States Patent and Trademark Office. If a prior art reference exists
at the time of application, no patent may issue on that invention. See id. § 102 (1994); see
also United States Patent and Trademark Office Website, Novelty and Other Conditions
for Obtaining a Patent, at http://www.uspto.gov/web/offices/pac/doc/general/novelty.htm
(last visited Feb. 1, 2001).

55. U.S. CONST. art. I, § 8, cl. 8.
56. These considerations are utilitarian because the benefit society receives from the

invention and the disclosures to the patent office are believed to be greater than the cost
of granting a limited monopoly. See Bonito Boats Inc. v. Thunder Craft Boats Inc., 489
U.S. 141, 150-51 (1989).

57. See Graham v. John Deere Co., 383 U.S. 1, 6 (1966) ("Congress may not author-
ize the issuance of patents whose effects are to remove existent knowledge from the pub-
lic domain, or to restrict free access to materials already available.").
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ing" the inventions described in an issued patent.5 8 Such exclusivity forms
the core of a patent holder's intellectual property protection, as it allows
her to bar almost all uses of the patented invention, even where the in-
fringer uses the invention only in developing other downstream products.59

Although this protection provides the pharmaceutical, biotechnology, and
genomics industries with incentives to innovate,60 development and down-
stream products can be blocked by upstream patents.

2. The Novelty Requirement

Under § 102(a) of the Patent Act, an invention is not patentable if it
was previously known or used in the United States, or it if has been de-
scribed in a written publication or patented anywhere in the world.61 An
invention is not new if "a single prior art reference contains each and
every limitation of the claimed invention." 62 Prior art includes all refer-
ences that are in the public domain or are publicly accessible.6 3 Thus, a
DNA sequence published in an Internet database would constitute prior
art, barring anyone else from patenting that sequence. After one year, the
inventor who published the sequence would also be barred under
§ 102(b). 64 Therefore, if the international consortium disseminates the ge-
nome's raw sequence, then no patents can issue on that raw sequence.

3. The Nonobviousness Requirement

The Patent Act's nonobviousness requirement is broader and takes a
more expansive view of prior art. Under § 103, patents may only issue if
the invention is not obvious in view of all prior art, including relevant art

58. See 35 U.S.C. § 154; 3 DONALD S. CHSUM, CHISUM ON PATENTS § 1 (1998).
59. See Michael A. Heller & Rebecca S. Eisenberg, Can Patents Deter Innovation?

The Anticommons in Biomedical Research, 280 SCIENCE 698, 699 (1998).
60. The incentive is the exclusivity afforded by a patent, which helps the drug de-

veloper to recoup the costs needed to develop a drug and bring it through existing regula-
tory hurdles. See id. (stating that pharmaceutical and biotechnology companies rely on
patents far more than other industries).

61. The Patent Act provides that no patent may issue if the "invention was known or
used by others in this country, or patented or described in a printed publication in this or a
foreign country, before the invention thereof by the applicant of the patent." 35 U.S.C.
§ 102(a) (1994).

62. Rockwell Int'l Corp. v. United States, 147 F.3d 1358, 1363 (Fed. Cir. 1985).
63. See, e.g., In re Hall, 781 F.2d 897 (Fed. Cir. 1986) (invalidating a patent due to

the existence of a published dissertation available only from a Department of Chemistry
and Pharmacy in Germany).

64. One year after publication, the prior art reference bars even the inventor from
acquiring a patent on the published subject matter. 35 U.S.C. § 102(b) (1994).
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from related fields. 65 Whether or not an invention is obvious in light of the
prior art is a question of law based on factual inquiry.66 A determination of
an invention's obviousness requires a court to examine: "(1) the scope
and content of the prior art; (2) the level of ordinary skill in the prior art;
(3) the differences between the claimed invention and the prior art; and (4)
objective indicia of nonobviousness. ' 67 In effect, only inventions suffi-
ciently different from what came before deserve patent protection. On this
basis, the dissemination of raw sequence data into the public domain will
destroy the patentability, of any invention that would be obvious from the
sequence data.

B. Tragedies of the Commons and Anticommons

Any commonly shared resource (known as a "commons") that is ac-
cessible to all who wish to exploit it faces one of two potential problems:
resource overuse or underuse. If the Trust successfully places the ge-
nome's raw sequence into the public domain, it will create such a com-
mons in genomic information. Therefore, the genome's accessibility in a
public database raises the following issues.

1. The Tragedy of the Commons: Resource Overuse

Commentators have used Garrett Hardin's theory of the tragedy of the
commons 68 to analyze commons issues in many settings for more than
thirty years. 69 According to Hardin's theory, any rational exploiter of a
common resource will try to maximize his individual gain from the re-
source by increasing his use without regard to the long-term effects of
such use.70 Indeed, no countervailing incentive exists for any exploiter to
conserve the limited resource over time.71 This results in each owner ex-

65. Section 103 states that patents should not issue "if the differences between the
subject matter sought to be patented and the prior art are such that the subject matter as a
whole would have been obvious at the time the invention was made to a person having
ordinary skill in the art to which said subject matter pertains." 35 U.S.C. § 103 (1994). A
person of ordinary skill is deemed to know all of this relevant prior art.

66. See Graham v. John Deere Co., 383 U.S. 1, 17-18 (1966).
67. See id; American Imagining Servs. v. Intergraph Corp., No. 99-1485, 2000 U.S.

App. Lexis 13949, at *16 (Fed. Cir. June 12, 2000).
68. See Garrett Hardin, The Tragedy of the Commons, 162 SCIENCE 1243, 1244-45

(1968).
69. For example, Hardin himself used the tragedy of the commons to describe the

problem of air pollution, as clean air is a common resource that is prone to overexploita-
tion through lack of adequate upkeep of the commons in question, such as the air. See id.

70. See id. ("Each man is locked into a system that compels him to increase his [use]
without limit-in a world that is limited.").

71. See Heller & Eisenberg, supra note 59.



BERKELEY TECHNOLOGY LAW JOURNAL

ternalizing the costs72 he incurs onto others who use the resource. The re-
source ultimately succumbs to tragedy, because "too many owners each
... use a given resource and no one has a right to exclude," 73 leading to
resource overuse.

Consequently, some system of restrictions-a kind of property re-
gime-is needed to combat the problems inherent in a commons. To be
effective, a private property system must demarcate the boundaries be-
tween exploiters so that they are unable to externalize the cost of their use
onto others. 74 Such a system will prevent resource overuse, avoiding the
tragedy of the commons.

2. The Tragedy of the Anticommons: Resource Underuse

The tragedy of the anticommons can be viewed as the mirror image of
the tragedy of the commons. 75 Instead of resource overuse due to the in-
ability of users to exclude others, the tragedy of the anticommons arises
when multiple users have the right to exclude others from a scarce re-
source, leading to its underuse.76 This occurs when there are so many ex-
cluders that it becomes economically impracticable to obtain the needed
permission to use the resource from enough excluders. 77

While privatization involving the fragmentation of property rights can
increase incentives to innovate, increased fragmentation magnifies the po-
tential for an anticommons tragedy. Suppose a plot of land is fragmented
between a large numbers of owners, each of whom has the right to exclude
others from his subplot. Because high transaction costs are involved, no
one owner will bargain with all the others to make productive use of the
plot as a whole.78 As such, the high number of excluders prevents the re-

79source's productive use and the property becomes underused.

72. To externalize costs means to place the costs incurred through the use of a re-
source on others instead of bearing those costs in a "pay-to-use-the-property system." See
Harold Demsetz, Toward a Theory of Property Rights, 57 AM. ECON. REV. PAPERS AND
PROCEEDINGS 347, 355-57 (1967).

73. Id.; see also Hardin, supra note 68 ("Freedom in a commons brings ruin to all

74. See Demsetz, supra, note 72.
75. See Michael A. Heller, The Boundaries of Private Property, 108 YALE L.J.

1163, 1166 (1999).
76. See id. (discussing that in the real world as the number of parties that have a

right to exclude increases, the transaction costs involved in negotiating increases dramati-
cally, leading to a market breakdown).

77. See id.
78. See id. at 1170-72.
79. This assumes that individual use of each subplot is less productive than use of

the plot as a whole.
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The tragedy of the anticommons rarely arises in our society, however,
because legal systems evolve to embrace effective boundary rules that
promote efficient use of resources. 80 An effective boundary rule limits the
number of potential excluders, thereby preventing transaction costs from
becoming prohibitive and preventing property from being too fragmented
among potential excluders. Examples of this are laws that preserve the
marketability of land by preventing continual subdivision of land into
smaller and smaller lots.81 The question remains whether patent law pro-
vides a boundary rule to effectively avoid an anticommons tragedy relat-
ing to proprietary rights in the genome.

III. DISCUSSION

In the drug context, the patent regime's goal is to promote the devel-
opment of new and useful therapies. This Note argues that the Wellcome
Trust's disclosures and the resulting destruction of patent rights in the ge-
nome itself will ultimately effect this goal. It demonstrates that the Well-
come Trust's disclosures will decrease the number of potential upstream
patents. Fewer patents in the raw sequence itself and in other obvious up-
stream products will decrease the number of potential excluders. Having
fewer potential excluders decreases the likelihood of an anticommons.
This will promote efficient use of genomic information in producing
downstream products. Thus, the institutional response, which destroys
some potential upstream patent rights, will strengthen and promote the
patent system's ultimate goals.

A. The Effect of Dissemination of Raw Sequence Data on the
Patentability of Genomic Products

Two consequences follow from the Wellcome Trust's disclosures of
raw sequence data into the public domain. First, the raw sequence is ren-
dered unpatentable, as it is no longer novel8 2 Second, all obvious products
that stem from the sequence are likewise rendered unpatentable 8 3 The

80. According to Professor Heller, a boundary rule prevents over-fragmentation of
resources where there are potentially "multiple owners of a single resource." See Heller,
supra note 75, at 1200-02.

81. For example, the Sioux Indian Nation dealt with the problem of land that was so
fragmented that all economic value to the land was destroyed. See id. at 1214-16; Hodel
v. Irving, 481 U.S. 704, 707 (1987) ("Good, potentially productive, land was allowed to
lie fallow, amidst great poverty, because of the difficulties of managing property held in
this [fragmented] manner.").

82. See supra Part II.A.2.
83. See supra Part II.A.3.
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corollary to this is that downstream products, which are more removed and
not obvious from the raw sequence, would still be patentable.

1. The Trust's Disclosures Render the Raw Sequence
Unpatentable

Disclosure of the genome's raw sequence destroys its patentability by
destroying the novelty of those sequences. Information available on the
Internet will be considered "known ... by others" under § 102.84 As the
raw sequence data is accessible to the public once released on the Inter-
net,85 this will be considered a publication under the same section.8 6

The Trust's disclosures create a commons in the genome's raw se-
quence, which cannot be patented by anyone, and hence belong to the pub-
lic at large. One may question whether a tragedy of the commons will de-
velop with respect to the maintenance and accuracy of such information.
This is unlikely to occur for two reasons. First, there is already a commit-
ment from both public and private institutions to have a database 99.99%
accurate for the entire genome by 2002.87 Second, the potential success of
downstream products will provide the incentive to maintain raw sequence
data.

2. Useful Products Removed from the Raw Sequence Are
Patentable

Obvious products derived from the raw sequence would be rendered
unpatentable under 35 U.S.C. § 103.88 For example, it is unlikely that a
human gene could be patented, even if it were not continuous on the ge-
nome. Even though discontinuous genes are interrupted by intronss9 mak-
ing them different from the raw sequence, they may still be obvious, as

84. See Graham v. John Deere Co., 383 U.S. 1, 6 (1966).
85. See The Human Genome Organisation, supra note 45.
86. See Akzo N.V. v. U.S. Int'l Trade Comm'n, 808 F.2d 1471, 1479 (Fed. Cir.

1986) ("[P]rior art reference[s] ... plac[e] the allegedly disclosed matter in the posses-
sion of the public.").

87. See The Wellcome Trust, The Human Genome: Questions and Answers about
the Human Genome Project, at http://www.wellcome.ac.uk/enll/awtpregenabt.html#13
(last visited Feb. 1, 2001).

88. See 35 U.S.C. § 103 (1994); supra Part II.A.2.
89. The genes of eukaryotic organisms (organisms, including humans, whose cells

contain a nucleus) are disrupted at various points by intervening base pair sequences ("in-
trons"), which do not encode part of the protein. These discontinuous genes are converted
into an uninterrupted message through excision of intervening sequences. See STRYER,
supra note 6, at 112-15.

[Vol. 16:145



2001] WELLCOME TRUST'S DISCLOSURES OF GENE SEQUENCE DATA 159

introns can be identified by specific sequences present on the genome. 90

Arguably, such a gene would be obvious and unpatentable in light of the
genome' s publication.

However, other downstream products could pass the obviousness re-
quirement. For instance, the body alters most proteins after translation so
that they will fold properly and have proper biological function. Enzymes
often carry out this post-translational modification of proteins 91 by selec-
tively adding amino acids to or removing amino acids from the protein.
Some of these types of protein products downstream from the genome
would be nonobvious, and, of course, also novel, despite the disclosed se-
quence information. In addition, certain diagnostic and therapeutic prod-
ucts derived from genetic materials may be novel and nonobvious not-
withstanding the presence of the genome in the public domain. For in-
stance, diagnostic kits, which detect aberrant genomic sequences, would
still be patentable where the kit was developed through ingenious labor.92

B. Disclosures into the Public Domain Are a Good Institutional
Response to a Newly Tapped Resource

The Trust's disclosures into the public domain destroy patent rights
both in the genome's sequence and in obvious downstream products. At
first blush, the destruction of patent rights does not seem like the preferred
outcome, since patents provide incentives to innovate and produce down-
stream products. However, because of the potential of an anticommons
arising in the biomedical context, a decrease in the number of upstream
patent holders will actually effectuate the purposes of patent law by pro-
moting development of beneficial products derived from the genome.

1. The Potential for an Anticommons Tragedy

The genomics field is especially ripe for an anticommons tragedy be-
cause it often takes a wide variety of basic products, which may belong to
different patent holders, in order to innovate and produce commercially
viable downstream products. 93 Although a patent holder's power to pre-
vent infringing uses of the patented invention provides an incentive to

90. Recognizable nucleotide base pairs surrounding the intron provide information
to the nuclear machinery to excise that portion of sequence prior to the completion of
translation of a gene to a protein product. See VOET, supra note 24, at 944-47.

91. See id. at 1007-10 (referring to the process of protein modification following
translation whereby the protein become mature and gains much of its native function).

92. See, e.g., U.S. Patent No. 6,057,097 (issued Feb. 5, 2000) (issuing a patent in a
diagnostic kit to detect specific DNA or proteins found in the cell membrane).

93. See Heller & Eisenberg, supra note 59, at 699.
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innovate, it also increases the potential of an anticommons tragedy due to
the large number of potential excluders. 94

Licensing of patent rights may not solve the problem. In the genomics
field, the need to get licenses from many patent holders to produce a
downstream product leads to high transaction costs and raises a real dan-
ger of an anticommons tragedy. Suppose that patents could issue either on
a gene itself or on gene fragments. 5 If so, the number of potential exclud-
ers will be very high, as there are many parties sequencing the genome.
Patent holder X may exclude others from using his portion of the genome,
while other patent holders may exclude patent holder X from the portion
of the genome that their patents claim. In order for X (or any other patent
holder) to produce an economically viable product, X will need to negoti-
ate with every other patent holder who claims some upstream element re-
quired to develop the final product.96 The transaction costs for such a
process would be quite high.97 According to the theory of the anticom-
mons, such costs will lead to underuse of the resource. 98 This translates to
fewer downstream therapeutic applications of genomic information.

One example of this phenomenon is the expressed sequence tags 99

("ESTs") problem. ESTs and other gene fragments have been patented
without any knowledge as to their biological function. 100 Often the patent
holders of these fragments own overlapping sections of the same gene.
Creation of commercially viable products is likely to require the use of
multiple gene fragments.' 0' The fact that a party seeking to produce a

94. See supra Part II.B.1.
95. This itself is an area of some dispute. See, e.g., Robert P. Merges & Rebecca S.

Eisenberg, Opinion Letter as to the Patentability of Certain Inventions Associated with
the Identification of Partial cDNA Sequences, 23 AIPLA Q.J. 1, 13-20 (1995) (discussing
the patentability of ESTs).

96. See Robert P. Merges, Contracting into Liability Rules: Intellectual Property
Rights and Collective Rights Organizations, 84 CALIF. L. REV. 1293, 1298 (1996) (stat-
ing that such negotiation will be "tricky").

97. See Heller, supra note 75 (referring to the high transaction costs that arise from
a high number of excluders and a limited resource). But see id. at 1298 & n.9.

98. See id.
99. Expressed Sequence Tags are particular sets of chemical base pairs, which iden-

tify coding regions in genomic sequences, and may be used to identify portions of the
genome that ultimately code protein products. See M.D. Adams, et. al., Complementary
DNA Sequencing: Expressed Sequence Tags And Human Genome Project, 252 SCIENCE

1651-56 (1991).
100. See American Society of Human Genetics, American Society of Human Genetics

Position Paper on Patenting of Expressed Sequence Tags, (Nov. 1991) at
http:l/www.faseb.orglgeneticslashglpolicy/pol-O8.htm (last visited Feb. 1, 2001).

101. See Heller & Eisenberg, supra note 59.
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downstream product must deal with many EST patent holders is precisely
the type of situation giving rise to an anticommons problem. 10 2

2. Novelty and Nonobvious Requirements as Boundary Rules

Preventing an anticommons tragedy requires an effective boundary
rule that can limit the number of potential excluders. 10 3 The requirement
that patents only issue on new and nonobvious products or processes are
boundary rules that limit what may be patented, 1° 4 and, thus, limit the
number of potential owners. These requirements will thus serve to prevent
an anticommons tragedy in genome information, once the sequence data
has been disclosed.

3. Decreasing the Potential for an Anticommons Tragedy

Although the potential exists for an anticommons in genomic informa-
tion, the Trust's disclosures into the public domain decrease this possibil-
ity. As previously stated, these disclosures decrease the number of up-
stream and overlapping patents on genomic information, meaning that
fewer potential excluders will exist.10°On Heller's theory, this decrease in
the number of possible excluders translates to lower transaction costs for
those seeking to produce downstream products from genomic informa-
tion. 106 Thus, the potential for an anticommons in genomic information
decreases, as does the potential for resource underuse.

Consequently, the Trust's disclosures should increase, not decrease,
the number of nonobvious downstream products created through the use of
genomic information. It is these beneficial products that are more useful to
society and hence more deserving of patent protection. Thus, the Trust's
disclosures are an excellent institutional response to a newly created
common resource, ultimately promoting the goals of patent law in advanc-
ing the progress of science.
C. The Outlook for Genomics Companies Absent Patent

Protection

This benefit to society could come at a high cost to genomics compa-
nies, many of which had planned to sell access to genome data. It is far
from clear that these companies can survive without the ability to patent
the raw sequence and obvious downstream products. Time will tell.

102. See Heller, supra note 75.
103. See id.
104. See id. at 1200-02; supra Part II.B.2.
105. See supra Part III.B.
106. See Heller, supra note 75, at 1165-66.
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Alternative forms of intellectual property protection, absent some re-
form by Congress,' 0 7 however, do not appear promising. For instance,
copyright protection seems incapable of protecting the investments made
by these companies in acquiring genome data. 10 8 Some scholars have ad-
vocated trade secret protection for researchers.' 0 9 Trade secret protection,
while perhaps applicable to the kind of information that genome compa-
nies have as long as it is secret,110 would be destroyed as soon as an inde-
pendent publicly accessible database is published."' Another option
would be for genomic companies to claim misappropriation of the fruits of
their hard work; however, it seems likely that once the consortium devel-
ops an independent database using its own resources, any claim under
misappropriation would fail.ll2 In sum, it does not appear that a traditional
intellectual property system can provide incentives to the genomic compa-
nies because of the problems associated with property rights systems." 3

But, genomic companies may be able to survive without property rights.
For instance, some companies may be able to profit from information in
the public domain by providing access that is easier or more efficient to
use.

107. One possibility would be some sort of database protection for the genomic data-
bases put together by these companies. For a discussion of legal issues surrounding pro-
tection for databases see J.H. Reichman & Pamela Samuelson, Intellectual Property
Rights in Data?, 50 VAND. L. REv. 51, 72 (1997).

108. Copyright protection protects only "original works of authorship" and would not
apply to investments in a publicly accessible database. See 17 U.S.C. § 102(a) (1994);
Feist Publ'ns v. Rural Tel. Serv. Co., 499 U.S. 340 (1991).

109. Richard A. Epstein, Property Rights in cDNA Sequences: A New Resident for
the Public Domain, 3 U. Cm1. L. SCH. ROUNDTABLE 575, 578 (1996).

110. Metallurgical Indus., Inc. v. Fourtek, Inc., 790 F.2d 1195, 1199 (4th Cir. 1986)
("[Tihe subject matter involved must, in fact, be secret.").

111. Independent publication by the Trust would likely destroy any secret in the raw
sequence, as it would not longer be secret. See Ford Motor Co. v. Lane, 67 F. Supp 2d
745 (E.D. Mich. 1999).

112. See Leo J. Raskind, The Misappropriation Doctrine as a Competitive Norm of
Intellectual Property Law, 75 MINN. L. REv. 875 (1991) (discussing the history and doc-
trine of misappropriation); see, e.g., Int'l News Serv. v. Assoc. Press, 248 U.S. 215
(1918).

113. See Merges, supra note 96, at 1302 & n.17 (stating that the problem with prop-
erty rights systems is that they are based on exclusivity with the holder of the right setting
the price of access to the resource).

114. For example, legal databases such as Lexis-Nexis profit because their publicly
accessible records would be too difficult for many people to use or access without their
services.
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Another option, as Professor Merges suggests, is the use of private li-
ability rule organizations to contract into liability rules. 1 5 The advantage
of liability rules in the intellectual property context is that they provide a
cost ceiling to access the resource. 1,6 For instance, the American Society
of Composers, Authors, and Publishers ("ASCAP") is a collective organi-
zation that acts as a central location for "members to control public per-
formances of their works." ' 1 7 ASCAP acts as a collective right organiza-
tion by allowing parties to come and negotiate with a single entity for the
right to perform a copyrighted work publicly. 1 8 As such, ASCAP allows
parties to easily contract into a liability rule-the cost of purchasing the

public performance right.' 19 Essentially, the government and the players
attempting to exploit the genome would agree that commercial use of ge-
nome databases requires some sort of compulsory fee.

An example of this would be a registration system recently proposed
to deal with the EST problem. 12 The registration system would first pro-
vide some exclusive rights to the discoverer of an EST, followed by a pe-
riod of compulsory licensing of the right to conduct research on the EST,

followed by the EST entering the public domain.' 2 1 Such a registration
would allow competitors to negotiate and license their discoveries to other
researchers. 12 2 Like ASCAP, those interested in doing research would not
have to negotiate with holders of EST patents and there would be a means
of fee sharing for the right to conduct research-decreasing transaction
costs. 12 3 Another benefit of registration is that without patent rights and
the exclusivity they afford any anticommons tragedy dissipates. Such a
system could avoid many of the problems that a patent based rights system
is fraught with and would be an excellent use of liability rules to solve a

potential failing of the patent system in the biomedical context.

115. A liability rule is a "general rule of compensation applicable to all who take the
right." See Merges, supra note 96, at 1303.

116. See id. at 1304
117. Id. at 1329.
118. See id. at 1337-38.
119. See id. at 1303.
120. See Molly A. Holman & Stephen R. Munzer, Intellectual Property Rights in

Genes and Gene Fragments: A Registration Solution for Expressed Sequence Tags, 85
IOWA L. REv. 735, 813-26 (2000).

121. See id. at 813-14.
122. See id. at 814.
123. See id. at 817-18.
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IV. CONCLUSION

Parceling out patent rights in genetic information in order to encourage
useful downstream products is a major challenge of the upcoming decade.
Doing so in an efficient manner is especially important in the biomedical
context.

The Wellcome Trust's decision to disclose the raw sequence of the
human genome will have a positive impact on the parceling out of ge-
nomic proprietary rights. These disclosures increase the quantity of prior
art in the world and hence decrease the number of upstream products that
can be patented. Decreasing the number of upstream owner-excluders re-
duces the potential for an anticommons tragedy, lowers transaction costs,
and increases the production of useful products derived from the genome.
In effect, the patent rules relating to prior art act as the necessary boundary
rule that will prevent an anticommons from occurring. Although these dis-
closures will ultimately destroy patent rights in this field, it is unclear
whether genomic companies will be unable to survive without patent pro-
tection. In particular there are several possibilities for genomic companies
to derive value from the genome in the absence of patent protection-
notably contracting into liability rules or registration systems.

It is clear, however, that the institutional response that destroys up-
stream patent rights should have the practical effect of increasing the
number of useful products that reach consumers. Thus, the Wellcome
Trust's disclosures will effectuate the ends of the patent system "[t]o pro-
mote the Progress of Science and useful Arts."' 124 It appears that the race is
off to a good start.

124. See U.S. CONST. art. I, § 8, cl. 8.
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