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Structure and function in gene patenting

Rebecca S. Eisenberg

The United States patent system treats DNA sequences as
large chemical compounds in determining their
patentability. This approach has been helpful to those
who seek to patent previously unidentified DNA
sequences, but it may prove less advantageous from the
perspective of those who elucidate biological functions
and disease relevance of previously identified genes. A
current controversy over patent rights for DNA
sequences encoding leptin receptors provides a useful
case study for illustrating some of the issues that are
likely to arise in applying doctrine derived from chemical
patent cases in the context of gene discovery.

—A gene is a chemical compound, albeit a complex one ...

—From the standpoint of patent law, a compound and all of its prop-
erties are inseparable; they are one and the same thing®.

The nature of inventive activity and the importance of patent
incentives differ markedly from one field to the next, and change
over time as fields evolve. Yet with rare exceptions, inventors in
all fields face a unitary, one-size-fits-all patent code. Code provi-
sions that determine patentability according to the level of “ordi-
nary skill in the art”® accommodate differences across fields to
some extent, and case law has in fact tended to evolve along some-
what different lines for broadly designated categories of subject
matter, such as ‘chemical’ versus ‘mechanical’ arts. Beyond these
broad distinctions, however, there is little fine-tuning of the applic-
able rules to accommodate the needs of particular fields at par-
ticular points in time. Although patent law operates at the frontiers
of technology, like all fields of law it resolves new controversies by
looking to how similar issues have been resolved in the past. In
theory, this approach should make the applicable legal rules stable
and predictable. In practice, however, it can yield surprising out-
comes that contradict the intuitions of researchers who work in
rapidly changing fields.

International treaties constrain variation in national patent laws
to some extent?, yet patent laws remain national in scope, with
distinctions in the applicable rules in different parts of the world.
In Europe, for example, those who seek patents on discoveries in
the life sciences have had to contend with arguments that such
patents raise ethical issues, calling for exceptional treatment under
the European Patent Convention™¢. Although similar arguments
have been raised in the U.S.78, in the absence of an applicable
statutory exclusion from patent protection, the burden of inertia
has rested on those who oppose such patents rather than on those
who seek them. The U.S. courts have accordingly confronted cer-
tain doctrinal questions concerning such matters as the patenting
of DNA sequences before some of their counterparts in other
countries. It is therefore instructive to consider the approach that

the U.S. courts have taken so far and to reflect upon its future con-
sequences.

DNA sequences as chemical compounds

The U.S. Patent Act authorizes patent protection for “any new and
useful process, machine, manufacture, or composition of matter,
or any new and useful improvement thereof,” provided certain
statutory standards are met®. These statutory standards require
that the invention be new!?, useful'l, nonobvious in light of the
‘prior art’ (previous knowledge in the field as reflected primarily in
publications and other patents) '2, and described in a patent appli-
cation in enough detail to enable others working in the same field
to make and use it'?. In elaborating the meaning of these require-
ments for patents on DNA sequences, U.S. courts have generally
looked to the rules that have evolved for chemical inventions. DNA
sequences, from this perspective, are large chemical compounds,
and may be patented as ‘compositions of matter’ under the same
principles previously applied to smaller molecules.

The characterization of DNA sequences as chemical compounds
has so far been mostly good news for patent seekers, who have
therefore had little motivation to challenge the analogy. For exam-
ple, although patent claims to naturally occurring DNA sequences
might be expected to trigger the time-honored rule against patent-
ing ‘products of nature!4, courts have had no trouble upholding
patent claims covering ‘purified and isolated” DNA sequences, and
recombinant vectors and host cells that include these sequences!?,
as new compositions of matter resulting from human interven-
tion'®, The path to this result had previously been cleared by cases
upholding patent claims to purifications of other naturally occur-
ring chemicals, such as adrenaline!’, prostaglandins'®, vitamin
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B-12 (ref. 19) and acetylsalicylic acid?®.Another advantage, from
the standpoint of patent seekers, of the chemical legacy of DNA
sequence patents has been the willingness of courts to uphold
patents on sequences found by obvious methods. The courts have
routinely upheld patents on novel chemicals that are ‘obvious’ in
the sense that any competent chemist would be able to make them
if motivated to do so. Rather than assessing the obviousness of
the method of making a new chemical, the courts have focused
on structural and functional differences between the claimed com-
pound and other compounds in the ‘prior art), asking whether
others in the field would have been motivated to make the new
chemical and could have envisioned its structure and properties.
Relying on this line of cases, the U.S. Court of Appeals for the Fed-
eral Circuit has held that disclosure in the prior art of a partial
amino acid sequence for a known protein does not render obvious
(and therefore unpatentable) corresponding DNA sequences, even
if it is obvious how to go about cloning the gene, as the redun-
dancy of the genetic code allows for an enormous number of pos-
sible DNA sequences to code for a protein?1:22, making it
impossible to envision the structure of the gene in advance. The
case of In re Dueul typifies this approach (see Box 1).

In effect, then, the patentability of a novel DNA sequence
appears to turn not on the level of inventive skill necessary to
obtain the sequence, but rather on the absence of disclosure of
structurally similar DNA molecules in the prior art. This approach
may fit poorly with perceptions of scientific achievement among
research scientists. But patent applicants have little incentive to
challenge a rule that helps them past a potential obstacle to patent
protection, and opponents of patent protection have few avenues
available for bringing their concerns to the attention of those who
evaluate pending patent applications.

So far, the most significant obstacles to obtaining patent pro-
tection for DNA sequences have been the utility requirement
(which limits protection to inventions that have a demonstrated
practical use) and the disclosure requirements (which limit the
scope of allowable claims). The utility requirement in particular,
by withholding patent protection until an applicant is able to dis-
close “specific benefit” for the invention “in currently available
form,”? has been thought to preclude the patenting of so-called
‘orphan genes, or DNA sequences for which no biological function
is yet known?4. This was one of the grounds cited by the PTO
examiner in rejecting patent claims by the National Institutes of
Health covering thousands of randomly sequenced cDNA frag-
ments24, But as more DNA sequences become known and char-
acterized, it is increasingly easy, through bioinformatic homology
searching, to make a good educated guess about the general func-
tion of a newly discovered DNA sequence, even though far more
research may be necessary to arrive at a thorough understanding
of its biological function and disease relevance. It is an open ques-
tion at what point this sort of informed speculation amounts to a
credible assertion of utility in a patent application?>.

As the attention of the research community shifts from identi-
fying new sequences to understanding their functions and disease
relevance, we may be entering an era in which rules of law derived
from chemical patent cases may make it more difficult to obtain
effective patent protection for discoveries that represent consid-
erable scientific achievement. To explain the basis for this con-
cern, it is first necessary to review how the courts have applied the
requirements for patent protection in the chemical arts, and then
to consider the potential implications of this line of cases for dis-
coveries related to DNA sequences.

Patents in the chemical arts

From the perspective of DNA sequencers, the primary obstacles
to obtaining patent protection so far have been the utility and dis-
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Box 1 * DNA not obvious in light of amino acid sequence

In the case of In re Deuel?!, the patent applicant claimed purified and
isolated DNA sequences encoding heparin binding growth factors. Prior
art references disclosed the isolation and partial amino acid sequencing
of proteins that matched the first 19 amino acids encoded by the
claimed DNA sequences, as well as general methods for cloning a gene
by designing a probe based on a partial amino acid sequence. In revers-
ing rejection of the claims by the Patent and Trademark Office (PTO)
on grounds of obviousness, the court noted that a novel chemical is
generally not presumed obvious unless it is structurally similar to a
known compound, and proteins are not structurally similar to DNA
sequences. The court was unmoved by the argument, which had been
persuasive to the PTO, that “when the sequence of a protein is placed
into the public domain, the gene is also placed into the public domain
because of the routine nature of cloning techniques.” The court rea-
soned that “the redundancy of the genetic code permits one to hypoth-
esize an enormous number of DNA sequences coding for the protein”
and therefore does not make obvious any one of the possible
sequences, except perhaps in the case of very small proteins for which
the redundancy in the genetic code is minimal. That researchers of
ordinary skill in the field, equipped with knowledge of the partial
amino acid sequence, could have used known methods to isolate the
corresponding native DNA sequence was, in the court’s view, “essen-
tially irrelevant to the question whether the specific [DNA] molecules
themselves would have been obvious.”

closure requirements. From the perspective of those who identify
the biological functions or disease relevance of previously dis-
closed DNA sequences, it is the novelty and nonobviousness
requirements that are more likely to present obstacles to obtaining
effective patent protection.

It has long been established that one who discovers a new use,
property, or advantage of an old product may not obtain a patent
on the product as such?®%’, although the discovery may give rise
to a patentable process?8. Process patents, although generally nar-
rower in scope than product patents (because they are limited to
a particular use) and more difficult to enforce (because of the need
to determine what it is that users are doing with an unpatented
product in order to establish infringement), can sometimes
nonetheless provide enough protection to make it profitable to
develop an old product for a new use. A case in point is AZT, an
unpatented chemical whose use in the treatment of HIV is cov-
ered by process patents?>-32 as well as product patents on partic-
ular pharmaceutical preparations>>>4,

But even a process of using an old product for a new purpose
may be unpatentable if, although the new purpose was previously
unrecognized, the process itself is not new>>. Thus in Ex parte
Novitski the applicant was unable to patent a method of protect-
ing plants from nematodes by inoculating them with a bacterial
strain that had previously been used to protect plants from fungi.
Although the prior art did not disclose the nematode-inhibiting
properties of the strain, the PTO took the position that the strain
had inherently protected plants from nematodes when it was used
in the past to protect them from fungi. Absent some change in
the process steps to achieve the new purpose, the patent applicant
had merely disclosed an inherent, although previously unnoted,
advantage of performing an old process, and the claimed process
therefore failed the test of novelty. There are few cases, however,
that have reached a similar result; in general, the discovery of a
new use for an old product will yield a process that differs from
previous processes enough to survive the legal test of novelty.

Apart from process patent rights, it may be possible to obtain
product patent rights by modifying the product itself for use in
the new process (although a product patent that is limited to the
new form of the product obviously would not be infringed by
those who make or use the old form of the product, and thus
would have limited commercial value unless the new form is supe-
rior to the old.) A slight change in the form of a chemical to dis-
tinguish it from the prior art will satisfy the novelty test, but it
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Box 2 » Obviousness in new product patents

In In re Dillon*?, the inventor in that case discovered that adding tetra-
orthoester compounds to hydrocarbon fuel will reduce soot emissions
during fuel combustion. She sought to patent as a novel composition
of matter a product consisting of hydrocarbon fuel plus the tetra-
orthoester compounds. Tetra-orthoesters were a known class of chem-
ical compounds, but the prior art did not disclose their combination
with hydrocarbon fuel. The prior art did, however, suggest adding
structurally similar tri-orthoester compounds to hydrocarbon fuels for
the different purpose of ‘dewatering’ the fuels. The Federal Circuit
affirmed rejection of the claims, noting that the value of tri-orthoester
fuel additives as water scavengers would motivate researchers to try
out tetra-orthoesters for the same purpose. This was enough to create
a prima facie case of obviousness, which could only be overcome by
data showing that the claimed compositions possess unexpectedly
improved properties or properties that the prior art compositions do
not have. That the prior art references did not address the soot emis-
sion problem solved by the patent applicant was irrelevant to the
court unless the applicant could show that the tri-orthoester compo-
sitions in fact lacked the newly identified property of the tetra-
orthoesters.

may not be sufficient to satisfy the nonobviousness requirement.
The courts have held that a new chemical compound is prima facie
obvious — that is, presumed to be obvious until proven other-
wise — if it is structurally similar to a known compound, pro-
vided that the old compound is sufficiently useful to motivate
chemists to search for similar compounds with the expectation
that they would have similar properties. The applicant may over-
come the presumption of obviousness and obtain a patent by
showing that the new product has unexpected properties that the
prior art product does not share?. It is not enough, however, that
the newly identified properties were simply unrecognized; the
patent applicant has the burden of showing that the prior art prod-
uct in fact lacks the properties in order to overcome the pre-
sumption of obviousness arising from structural similarity to a
known product®®. The newly discovered properties will some-
times also provide the basis for process patent claims to a new
method of using both old and new products. This doctrinal
approach is illustrated by the case of It re Dillon’”, where the court
denied a product patent for compositions consisting of tetra-
orthoesters added to hydrocarbon fuel based on the structural
similarity of tetra-orthoesters to known compounds, tri-
orthoesters, even though the

with DNA sequences that have previously been identified {and
perhaps patented) by others. If a sequence itself is in the prior art,
subsequent researchers may be precluded from obtaining effec-
tive product patent rights. Moreover, if the newly identified bio-
logical functions are inherent properties of the prior art product,
it may sometimes be difficult to obtain effective process patent
protection.

Although the implications of the foregoing legal principles for
future cases are uncertain and debatable, some of the potential
problems are illustrated by a controversy that is brewing over
patent rights to a gene that encodes a leptin receptor, OBR. Recep-
tors are less likely to be sold as commercial products than the lig-
ands that bind them, but the commercial stakes of this particular
dispute are heightened because of the tremendous potential mar-
ket for products to control weight. Cloning of the gene for leptin
itself, Ob, by Rockefeller University scientists in late 1994 (ref. 39)
excited considerable commercial interest, culminating in the grant
of an exclusive license to Amgen in exchange for $20 million up
front plus future payments that could total as much as $100 mil-
lion according to accounts in the press®. But reports of high
serum leptin concentrations in obese persons relative to normal-
weight subjects?!~#* suggested that leptin itself might be of limit-
ed value in controlling obesity without further understanding how
the ligand interacts with its receptor.

The leptin receptor
Researchers from Millennium Pharmaceuticals and Hoffmann-
LaRoche announced cloning of the gene for the leptin receptor
from mouse and human ¢DNA libraries and published the
sequence {presumably after filing a patent application) in Decem-
ber of 1995 (ref. 45). Although the Millennium/Roche team was
apparently the first to recognize the role of OBR as a leptin recep-
tor, it soon became apparent that others had previously sequenced
DNA molecules containing portions of the OBR gene. A GenBank
search revealed the prior disclosure in the public domain of an
expressed sequence tag (EST) of unknown function showing great
similarity to a small portion of the OBR gene*®. More ominous,
Millennium and Roche soon learned that in 1994 another firm,
Progenitor, Inc., had identified — and sought to patent — sever-
al somewhat shorter forms of a receptor encoded by sequences
showing great similarity to OBR

prior act did not suggest using

for most of its length?’. Progen-

compositions of hydrocarbon
fuel with tri-orthoester additives
for the applicant's purpose of
reducing soot emissions (see
Box 2).

The court did not separately
consider whether the applicant
might have been entitled to a
process patent on a new method

Box 3 » Obviousness in new process patents

In In re Shetty?®, the patent applicant sought a process patent on a
method of curbing appetite in animals by administering adamantane
compounds. The prior art disclosed administering structurally similar
adamantyl compounds to animals as an antiviral agent. The existence
of structurally similar compounds with a known use in the prior art
was sufficient to make product claims to the new compounds prima
facie obvious, and the applicant failed to rebut the presumption of
obviousness by showing any actual difference in properties between
the two classes of compounds. Nonetheless, the court concluded that
the applicant’s process claims were nonobvious, given that the prior
art references did not suggest the use of the compounds for appetite

itor’s international patent appli-
cation, published by the
International Bureau of the
World Intellectual Property
Organization 18 months after
its filing date under the Patent
Cooperation Treaty*?, identifies
the invention as “a novel mem-
ber of the hematopoietin recep-

for reducing soot emissions. suppression.

tor family, herein referred to as
Hu-B1.219”, and makes no

Presumably the failure of the
prior art to suggest using tri-
orthoesters for this purpose would be relevant in determining
whether the process itself was nonobvious. A similar issue was
presented in the case of In re Shetty®®, where the court allowed a
process patent on the use of a new chemical for a new purpose,
notwithstanding the existence of a structurally similar chemical
in the prior act, where the prior act did not suggest the new use
(see Box 3).

implications for discoveries of gene functions

This line of cases could potentially restrict the patent rights of
those who discover the natural biological functions associated
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mention of leptin or obesity*’.
But Progenitor’s press release announcing the publication iden-
tifies the subject of the patent application as a leptin receptor, and
makes no mention of haematopoiesis*’.

The sequences identified by Progenitor and Millennium are not
identical, and the differences may have important functional sig-
nificance. A recent paper by Progenitor authors characterizes the
Millennium sequence as an “isoform of B219 with a nearly iden-
tical ligand binding domain” and proposes a role for leptin and
the rechristened “B219/0BR” in reproductive and haematopoi-
etic biology in addition to obesity®®. On the other hand, the Mil-
lennium sequence has a different and longer cytoplasmic domain,
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which may be critical in initiating leptin-mediated signal trans-
duction. The Millennium sequence encodes a total of 1,165 amino
acids, including a cytoplasmic domain of about 303 amino acids®.
The longest of the three sequences disclosed in the Progenitor
patent application encodes a total of 958 amino acids, including a
cytoplasmic domain of 97 amino acids*. Progenitor has noted
that the final 66 amino acids in the intracellular domain have a
coding sequence that is virtually identical to a human retrotrans-
poson®?30, suggesting a splicing error. Studies of obese mice
expressing a short form of the leptin receptor suggest that the
longer form of the cytoplasmic domain identified by Millennium
may be crucial for initiating intracellular signal transduction®->3,

Progenitor’s patent rights

The implications of these distinctions for the respective patent
positions of Progenitor and Millennium have been particularly
critical because the conflict came to light in a year when both firms
were approaching the market with initial public offerings of their
common stock?6>4, Although Progenitor ultimately decided to
postpone its stock offering due to adverse market conditions®>,
as this commentary goes to press Progenitor and Amgen have
announced the signing of an agreement giving Amgen an exclusive
license to develop commercial products out of Progenitor’s lep-
tin receptor technology in exchange for a $500,000 license fee plus
milestone payments that could total as much as $22 million in the
event of successful development of a commercial product’. These
developments highlight the importance of patent rights in attract-
ing funding for biotechnology companies, whether through the
capital markets or through license agreements with other firms.

An important threshold question that has been analysed else-
where® is whether Progenitor’s patent application will satisfy the
mercurial standards of the PTO for utility?®. That Progenitor did
not identify its sequence as encoding a leptin receptor would not
prevent it from obtaining product patent rights covering any and
all uses of the sequence, but the law requires at a minimum a spe-
cific assertion of a practical utility for the claimed invention?.
Progenitor’s utility disclosure is vague and circular. It asserts, with-
out data or elaboration, that the invention may be used for “the
diagnosis of cancer” and “the marking of fetal tissues,” as well as
for “the screening of ligands and compounds that bind the recep-
tor molecule,” “for the diagnosis of diseases resulting from aber-
rant expression of Hu-B1.219,” or in “gene therapy to treat
conditions in which the cells do not proliferate or differentiate
normally due to underexpression of normal Hu-B1.219” (ref. 49).

Assuming Progenitor is able to meet the basic patent law
requirements of novelty, utility and nonobviousness, the next issue
will be the breadth of patent rights they may obtain. Will their
patent rights be limited to the specific sequences that they have
identified and disclosed, or will they be able to claim their inven-
tion more broadly so as to cover other similar sequences, includ-
ing the longer forms identified by Millennium and Roche? If the
specific sequences disclosed by Progenitor in fact lack portions of
the intracellular domain that are necessary for effective signal
transduction, claim breadth could be a very significant issue.

So far the courts have been hostile to broadly worded patent
claims to DNA sequences, particularly when they define their
scope in terms of the desirable biological activity of the gene prod-
uct. For example, in the case of Amgen v. Chugai Pharmaceutical
the Federal Circuit affirmed a lower court decision holding invalid
a broad generic claim covering all DNA sequences that encode
any polypeptide having an amino acid sequence sufficiently
duplicative of erythropoietin to possess the property of increas-
ing production of red blood cells. The Federal Circuit took a sim-
ilarly parsimonious approach toward claim scope in the case of
Genentech v. The Wellcome Foundation®®. In that case the court
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construed patent claims to a DNA sequence encoding human tis-
sue plasminogen activator (t-PA) as covering only those sequences
that encode a product having the same structure as natural t-PA,
rejecting as “hopelessly overbroad” other suggested interpreta-
tions that would extend to all sequences encoding products that
cover the essential or enzymatically active portions of the protein,
or that are capable of catalysing the conversion of plasminogen
to plasmin. These and other cases suggest that Progenitor might be
limited to patent claims covering the specific sequences they have
disclosed — claims that would not be infringed by the longer Mil-
lennium sequence.

On the other hand, the PTO has issued relatively broad patents
on DNA sequences that use structurally based rather than func-
tionally based claim language. For example, the PTO recently
issued several patents to Human Genome Sciences with claims
covering “an isolated polynucleotide comprising” a particular dis-
closed sequence, a term that is ordinarily understood in chemi-
cal patent practice to mean “including but not limited to”>?, as
well as other sequences that hybridize to the disclosed sequence
and are at least 95% complementary thereto®0-62, The validity of
these patent claims has not yet been tested in the courts; they may
be vulnerable to challenge on a number of grounds, including that
the scope of the claim language exceeds the scope of the support-
ing disclosure. If the PTO issues a patent with similar claim lan-
guage to Progenitor, Progenitor would hold a dominant patent
position in the leptin receptor field, requiring Millennium and
others to obtain a license from Progenitor if they use any sequence
covered by the claims.

Millennium’s patent rights

The patentability of Millennium’s sequence presents a separate
question from the scope of patent rights to which Progenitor is
entitled. Even if Progenitor obtains broad patent claims that cover
Millennium’s sequence, Millennium might still obtain patent
rights of its own, although it might be unable to exploit them
without a license from Progenitor under its dominant patent.
Conversely, even if Progenitor obtains narrow patent rights that
do not cover Millennium’s form of the sequence, or, for that mat-
ter, obtains no patent rights at all, Progenitor’s activities could
create prior art that would constrain Millennium in its pursuit of
its own patent rights. The EST in the public domain database will
also be included in the prior art in assessing the patentability of
Millennium’s invention, and it is entirely possible that the own-
ers of private cDNA sequence databases have also tagged the same
gene and have their own patent applications pending that will be
included in the prior art.

Will the Millennium sequence be considered obvious in light
of these sequences? Recall that the courts, borrowing from the
chemical patent cases, consider a new chemical to be prima facie
obvious when it is structurally similar to a known chemical.
Although some commentators have expressed concerns, in light of
the practice of the PTO, that disclosure of ESTs will render the
corresponding full-length genes unpatentable on grounds of obvi-
ousness®>%4, court decisions provide little support for this posi-
tion. Indeed, if the courts continue to focus on structural similarity
rather than method of identification as the primary considera-
tion in determining the obviousness of DNA sequences, it seems
unlikely that disclosure of a small fragment would make a full-
length gene obvious. Following In re Deuel, if disclosure of a par-
tial amino acid sequence does not make the corresponding DNA
sequence obvious in the understanding of the courts, it is unlike-
ly that disclosure of a fragment of the gene itself would do so.

It is much more likely, however, that a prior art sequence encod-
ing a protein of 958 amino acids would be deemed structurally
similar to a very similar sequence encoding a somewhat longer
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protein of 1,165 amino acids. But even disclosure of a structural-
ly similar sequence only makes the subsequently claimed sequence
prima facie obvious; the patent applicant may rebut the prima
facie case by showing surprising properties for the new product
not possessed by the prior art product. The case law suggests, how-
ever, that Progenitor’s failure to identify its claimed sequence as
encoding a leptin receptor will not prevent it from rendering Mil-
lennium’s similar sequence obvious if the Progenitor sequence in
fact had the properties of a leptin receptor all along®’.

At this point, functional differences between the forms of the
receptor disclosed by Progenitor and Millennium become criti-
cal. If Millennium can demonstrate that the receptor encoded by
the Progenitor sequence is incapable of leptin-mediated signal
transduction because of its truncated intracellular domain, this
difference would allow Millennium to overcome the prima facie
case of obviousness by showing that its sequence, although struc-
turally similar to the Progenitor sequence, possesses surprising
properties not present in the prior art sequence. But even if Mil-
lennium is able to obtain a product patent on its sequence, the
claims will have to be drafted so as not to cover any sequence in the
prior art, including the Progenitor sequence.

Apart from any product patent claims on DNA sequences, Mil-
lennium may be able to obtain a patent on various process claims
related to its discovery that its sequence encodes a leptin recep-
tor. Such process claims might include method-of-treatment
claims to the use of the receptor in the treatment of diseases
requiring control of weight or appetite. It is possible, for exam-
ple, that the leptin receptor might be administered in soluble form
to treat wasting disorders by intercepting leptin before it binds its
receptor. But treatments for obesity are likely to be more com-
mercially significant than treatments for wasting disorders. The
most commercially significant use of the leptin receptor in the
near future is therefore likely to be as a screening tool to find mol-
ecules that will bind the receptor and might therefore be devel-
oped into drugs for treating obesity.

Can Millennium obtain a process patent on the use of the recep-
tor for such screening purposes? There is abundant authority in
the case law for the proposition that one may patent a new use for
an old product as a process? . Since Progenitor’s patent appli-
cation makes no reference to leptin or obesity, it would not seem
to make this process obvious. On the other hand, Progenitor’s
patent application does teach the use of the disclosed Hu-B1.219
sequences for “the screening of ligands and compounds that bind
the receptor molecule encoded by Hu-B1.219,” (ref. 49), raising
the possibility that Millennium’s screening process is unpatentable
for lack of novelty. Although Progenitor does not identify the pur-
pose of this process as identifying potential products for the treat-
ment of obesity, it could be argued that Millennium has merely
discovered a hitherto unappreciated reason for performing a pre-
viously disclosed (and therefore unpatentable) process, rather
than inventing a new process.

As a practical matter, it is unlikely that Millennium’s process
claims would ultimately fail the test of novelty. Rejections for lack
of novelty are highly technical, requiring that a single reference
disclose each and every element of the claimed invention, and can
therefore often be avoided by careful claim drafting to avoid cov-
ering the previously disclosed process. Millennium might, for
example, avoid the prior art by restricting its claims to a screening
process that uses its own distinct form of the receptor with the
long intracellular domain rather than Progenitor’s shorter forms.
But these strategies limit the scope of the resulting patent rights: if
Millennium’s claims are drafted so as to avoid Progenitor’s dis-
closed process, Progenitor’s process would not infringe the claims.
The significance of this limitation depends on the relative tech-
nical value of Millennium’s claimed process compared to Prog-
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enitor’s disclosed process. In this case, given that the extracellu-
lar binding domains are virtually identical for both the Progenitor
and Millennium forms of the sequence, the process disclosed by
Progenitor is likely to be adequate for purposes of identifying mol-
ecules that bind the receptor. But the longer form identified by
Millennium might allow it to claim a more specific cellular assay
that permits identification of compounds that trigger signal trans-
duction pathways important in weight modulation.

The fact that this particular dispute involves rights to a receptor
that is likely to be useful primarily as a screen for potential prod-
ucts, rather than as an end product to be sold for diagnostic or
therapeutic purposes, limits the significance of the patent rights at
stake. Even if Millennium is ultimately able to obtain broad U.S.
patent claims on the use of the leptin receptor to screen for drugs
that modulate weight and appetite, such a patent would confer
no rights until it is issued. Meanwhile, anyone is free to make and
use the sequence for any purpose whatsoever without any obliga-
tion to Millennium under the U.S. patent laws. By the time Mil-
lennium’s patent is issued, its competitors may already have
succeeded, by using the receptor as a screen, in identifying can-
didate products that they may thereafter develop and sell during
the patent term without infringing the claims of Millennium’s
patent. Progenitor’s patent application has been pending longer,
and may ripen into an issued patent sooner, but the commercial
significance of any patent rights it obtains is still likely to be lim-
ited because the receptor is primarily a research tool rather than an
end product.

Significance for the future

The importance of this dispute transcends the commercial sig-
nificance of the leptin receptor. In all likelihood this case is a har-
binger of future conflicts over the allocation of patent rights when
a gene is sequenced by one firm, and then subsequently related to
a biological function or disease by another firm. And in future
cases the sequences at issue may be more closely related to diag-
nostic and therapeutic proteins, making the allocation of patent
rights more crucial to the profitability of product development.
Indeed, the strength of patent rights accruing to firms that iden-
tify new DNA sequences, on one hand, and firms that discover
biological functions or disease relevance of genes, on the other,
may determine what type of firm is able to command the
resources for product development.

If patent law systematically allocates stronger rights to those who
identify novel DNA sequences while withholding effective patent
protection from those who elucidate gene function, it stands to rea-
son that the business of elucidating gene function will be less lucra-
tive than the business of identifying novel DNA sequences. It does
not follow, however, that no firms would be motivated to investi-
gate gene function under such an allocation of rights. The firms
that own intellectual property rights in DNA sequences would have
an interest in learning about the functions of the genes they had
patented, whether on their own or in collaboration with research
partners, to maximize the commercial value of their prior discov-
eries. But starting from a large set of ‘orphan’ genes and working
to understand their functions may not always be the most efficient
way to learn about the genetic components of disease.

On the other hand, a patent system that gives stronger rewards
to those who discover the functions of previously identified genes
might encourage a different model of research that proceeds in the
direction followed by Millennium, beginning with a particular set
of disorders and working to understand their genetic basis. More-
over, effective patent protection for the discovery of gene function
may be increasingly important as the Human Genome Project yields
new DNA sequence information in the public domain. In a few
short years, it is likely that the entire human genome will have been
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publidy disclosed, making it difficult to obtain product patent rights
in DNA sequences themselves. In this environment patent rights
in discoveries related to gene function may be critical in motivat-
ing commercial investment in the development of products that
emerge from knowledge of the genome.

Meanwhile, firms that identify novel genes may be able to obtain
strong product patent rights on the basis of very preliminary iden-
tification of gene function. Such an allocation of rights encour-
ages a model for research and development that parallels a
traditional pharmaceutical approach, in which firms initially cre-
ate proprietary molecules and then screen them in search of uses.
Does this model make sense as a way of structuring genomics
research? Or are we likely to make more diagnostic and thera-
peutic products available more promptly by structuring patent
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incentives to encourage a different approach in which firms focus
on a particular disease and seek to identify its genetic causes? It
is difficult to generalize in advance. In all likelihood each approach
will have its winners and losers, and it would be a shame to allo-
cate patent rights in a manner that stacks the deck by making one
approach decidedly more profitable than the other for reasons
unrelated to technological achievement and promise.
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