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C O M M E N T A R Y

Genome Patents: A Case Study in Patenting
Research Tools

Over the course of the last decade,
the subject of patenting the human

genome has engendered considerable
controversy. In reviewing this contro-
versy, it is important to differentiate two
sets of objections. Some objections are
genome-specific. Addressing these ob-
jections would presumably require some
sort of sui generis regime for genome-
related patenting. Other objections are
more general. These objections focus on
the costs associated with patenting ‘‘re-
search tools’’—in other words, inven-
tion that is, at least in part, the foun-
dation for further invention. Objections
to patenting research tools would sug-
gest reform that is not genome-specific.
The essays in this issue of Academic
Medicine make both sets of arguments.
This commentary examines aspects of
the articles by Goldstein and Golod,
Murashige, Barton, and Scherer. I begin
the commentary by arguing that patent
reform should address only broader con-
cerns associated with patenting research
tools. Concerns that appear specific to
genomic patents either misunderstand
the nature of these patents or are, in
reality, part of the broader problem as-
sociated with patenting research tools.

All of the contributors to this special
issue of Academic Medicine address the
broader problem of research tool pat-
enting. Determining how the patent
system should address research tools is,
however, a more complicated question
than some acknowledge. Not all re-
search tools serve the same function.
While certain research tools represent
fundamental research platforms that
open up new and uncharted areas of in-
vestigation, others are narrower in

scope and can even be marketed as end-
products to ordinary consumers. The
weight of economic analysis suggests
that broad patents on fundamental re-
search platforms impose costs that may
outweigh the usual benefits of stimulat-
ing invention and development. This
commentary offers some suggestions on
how doctrines relating to patent scope
could be used to restrict the private ap-
propriation of fundamental research
platforms while nonetheless allowing
appropriation of more downstream re-
search tools. In terms of institutional re-
sponse, we need to look beyond the
confines of the patent statute, however.
In this regard, the commentary high-
lights the recent public-domain-en-
hancing actions taken by the National
Institutes of Health (NIH), acting in
conjunction with various grantee uni-
versities.

OBJECTIONS SPECIFIC TO

GENOME PATENTS

Lay commentators often object to ge-
nome patents (whether patents on full
genes, gene fragments, or single-base
DNA mutations known as single nucle-
otide polymorphisms, or SNPs) on the
grounds that these patents represent an
assertion of property rights on ‘‘life.’’
The contributors to this volume do not
make this mistake. To the contrary, as
Goldstein and Golod emphasize, what
researchers seek to patent is not the ge-
nome (or parts thereof) operating in its
natural state but, rather, a particular
gene sequence that has been isolated,
divested of ‘‘junk’’ elements, and se-
quenced through human intervention.

Goldstein and Golod also discuss at
length the case law under which iso-
lated and purified versions of what ex-
ists in impure form in nature have long
been considered patentable subject mat-
ter.1

To the extent some contributors to
this volume suggest sui generis treat-
ment of genome patents, it is primarily
in the context of diagnostic tests that
rely on patented DNA sequences. For
example, John Barton suggests that
non-commercial medical researchers
might be exempt from liability for the
use of diagnostic tests that rely on pat-
ented DNA sequences.2 Similarly, a bill
recently introduced by Congresswoman
Lynn Rivers (D.-Mich.) would exempt
purveyors of diagnostic testing services
from patent infringement liability. Bar-
ton’s argument is bolstered by recent
empirical studies indicating that a num-
ber of research laboratories have
stopped performing diagnostic tests be-
cause they cannot afford the supra-com-
petitive prices charged by gene patent
holders.3

From an economic standpoint, the
case for a non-commercial research ex-
emption runs as follows: because non-
commercial researchers would not be
able to pay supra-competitive prices in
any event, little in the way of profit
(and hence innovation incentives) is
lost if we allow free access to these re-
searchers. Alternatively, to put the same
point another way, if patent holders can
not successfully price discriminate with
respect to non-commercial researchers
—that is, charge such researchers a
price that does not exceed their ability
to pay—the law should impose price



A C A D E M I C M E D I C I N E , V O L . 7 7 , N O . 1 2 / D E C E M B E R 2 0 0 2 P A R T 2 1369

discrimination in the form of a research
exemption. Whether we can craft a re-
search exemption that achieves price
discrimination in this manner is an
open question, however.4 The key prob-
lem with any research exemption is
that, given the commingling of research
and commercial activity even in non-
profit institutions such as universities,
delineating the activities to which the
exemption should apply is likely to
prove very difficult. Indeed, the diag-
nostic testing situation is a case in
point. Although such testing is impor-
tant for further research, it is also an
end product that laboratories market to
paying patients.

For present purposes, it suffices to say
that if we are going to have a research
exemption to reduce deadweight loss,
that exemption should apply to all re-
search.5 Introducing amendments to the
patent statute that seek to address only
one small aspect of a much more gen-
eral problem may masquerade as reform,
but it leaves the larger problem un-
touched. Indeed, to the extent that
broader reform gets ignored in favor of
special exemptions for particular groups
that lobby hard on behalf of their con-
stituencies, needlessly specific reform
may be worse than no reform at all.

GENERAL OBJECTIONS TO

PATENTING RESEARCH TOOLS

The more general concern about pat-
enting research tools is an underlying
theme in all of the essays. Murashige
puts it well when she notes the patent
system does not ‘‘work quite so well
when it comes to protection for prod-
ucts that are useful as ‘research tools’
rather than end consumer products.’’6

Like all patenting, the patenting of re-
search tools encourages supra-competi-
tive pricing and deadweight loss.7 Pat-
enting research tools has deleterious
consequences that extend well beyond
deadweight loss, however. The most im-
portant research tools are fundamental
research platforms that open up new

and uncharted areas of investigation.
These platforms can most fruitfully be
developed by a variety of follow-on re-
searchers. As Scherer points out, a sin-
gle patent holder is unlikely to see the
myriad directions in which a broadly
enabling research platform could be de-
veloped.8 Proponents of patenting re-
search platforms sometimes argue that
the patent holder will be inclined to li-
cense follow-on researchers who will
then develop the platform in different
directions. Even if a follow-on re-
searcher can afford to pay a supra-com-
petitive price for a particular platform,
however, coming to agreement on li-
cense terms may be very costly. His-
torical research conducted by Robert
Merges and Richard Nelson demon-
strates that, in many important indus-
tries, including the automobile, aircraft,
and radio industries, costs associated
with concluding licensing agreements
(known in the economics literature as
‘‘transaction costs’’) prevented research
platforms from being licensed and de-
veloped further.9 This empirical evi-
dence also indicates that transaction
cost difficulties are likely to pose a par-
ticular problem where patents on the
research platform are broad and/or
where there are a number of different
patents on the relevant platform.

It is important to emphasize, how-
ever, that not all research tools repre-
sent research platforms.10 For example,
genetic sequences that are used in di-
agnostic testing for a particular disease
may be relevant to future research but
they hardly open up an entirely new
field of investigation. By way of con-
trast, the Cohen–Boyer research on re-
combinant DNA was a quintessential
research platform: the Cohen–Boyer
techniques could be (and were) devel-
oped in many different directions by
many different investigators. The clear-
est contemporary example of a research
platform is probably human embryonic
stem cell lines.

Rather than rejecting patents on all
research tools, we should attempt more

narrowly calibrated steps that focus on
broadly enabling research platforms.
Careful calibration is particularly im-
portant because, as Scherer points out,11

the biotechnology and pharmaceutical
industries appear to be uniquely depen-
dent on patents. These include patents
not simply on end products but also on
more upstream research. The latter set
of patents plays an important role in at-
tracting capital for further development
and commercialization.12 For example, a
patent on a gene linked to a particular
disease (and perhaps on the use of the
sequence for diagnostic purposes) may
help to attract the funding necessary for
the eventual development of a thera-
peutic.

Distinguishing broad research plat-
forms from more downstream research is
difficult, however. For example, it is not
clear whether genes encoding receptors
or enzymes that may be useful as drug
targets should be considered research
platforms. The case of the Human Ge-
nome Sciences’ patent on the gene that
codes for the HIV receptor illustrates
the difficulty of the analysis. Once this
gene had clearly been identified as the
HIV-receptor gene, the gene probably
did not represent a broad research plat-
form. When a gene has been fully char-
acterized, it’s difficult to say that the re-
search in that area is really inchoate or
uncharted. On the other hand, at the
time that HGS isolated the gene, much
less was known about it. At that point,
the gene plausibly could have been
thought of as a research platform. The
argument for thinking as targets as
broad research platforms is bolstered by
the fact that some targets may play roles
in different disease pathways. Identify-
ing a target’s role in one disease path-
way should not necessarily give the pat-
ent owner plenary rights over all uses of
the target.13

Clearly there is no bright-line dis-
tinction between inventions that rep-
resent broad research platforms and
those that represent more downstream
research tools. By the same token, one
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should not assume, as Goldstein and
Golod apparently do,14 that the legal
system cannot take on the task of mak-
ing some rough distinctions. Investigat-
ing legal options, even imperfect op-
tions, is particularly important because,
contrary to Goldstein and Golod, there
is every reason to believe that market
actors might choose to maximize their
profits by filing patents on research plat-
forms even when such patents are not
in the overall public interest. Moreover,
patent law does provide some mecha-
nisms for making rough distinctions be-
tween upstream and downstream re-
search tools.

For example, a relatively strict inter-
pretation of the utility standard (com-
parable to that articulated by the Su-
preme Court in the 1966 case Brenner
v. Manson15) might serve as a mecha-
nism for making a rough distinction. In-
deed, the Patent and Trademark Office
(PTO) has, in recent years, begun to
use the patent law’s utility requirement
to put some limits on the extent to
which the most upstream research can
be patented. For example, the PTO’s
most recent guidelines indicate that in-
ventions of unknown or speculative
function are not patentable.16

On the other hand, the Federal Cir-
cuit, which is under no obligation to
follow the PTO guidelines, may not ul-
timately agree with the restrictive scope
of the PTO’s recent utility guidelines.
The Federal Circuit has tended to con-
sider utility a very low-threshold barrier
to patentability. In the 1994 case In re
Alappat,17 for example, the Federal Cir-
cuit found an algorithm that merely
produced smooth waveforms to have
the requisite usefulness. Perhaps more
importantly, relying on the utility stan-
dard requires an all-or-nothing ap-
proach: either one gets full patent pro-
tection or one gets nothing. Given the
importance of patents to the biophar-
maceutical industry, and the lack of a
bright-line division between what con-
stitutes a fundamental research platform
and what constitutes more downstream

research, a more finely calibrated mech-
anism may be necessary.

The limitation on patentability that
is perhaps most susceptible to calibra-
tion is patent scope. Moreover, scope
limitations can reduce transaction costs
significantly. As Scherer points out,
both empirical and theoretical evidence
indicates that patents on research plat-
forms tend to be much less of a hin-
drance to follow-on research if they are
narrow.18 Narrow patents increase the
bargaining power of the follow-on re-
searcher vis à vis the original inventor,
thereby decreasing the likelihood that
the original inventor will be able to en-
gage in strategic behavior.

Moreover, unlike a heightened utility
standard, narrow patent scope has
clearly been embraced by the Federal
Circuit. A variety of recent Federal Cir-
cuit cases, perhaps most prominently
the 1997 decision in Regents of Califor-
nia v. Eli Lilly19 and the 2002 decision
in Enzo Biochem, Inc. v. Gen-Probe,20

indicate that broad biotechnology
claims are highly susceptible to rejec-
tion for failure to meet the disclosure
requirements enumerated in section 112
of the patent statute. Although the
court’s very strict construction of the
disclosure requirements has rightly been
attacked by many in the biotechnology
community as failing to apprehend the
relevant technology21 (and perhaps also
the relevant law),22 this flawed jurispru-
dence may have a silver living: it is
likely to keep the scope of claims on
research platforms narrow.

The example of gene fragment pat-
enting—e.g., expressed sequence tag
(EST) patenting—represents a con-
crete example of a situation where nar-
row scope has played a significant role
in averting a transaction cost problem
for follow-on researchers. Prior to the
Federal Circuit’s recent decisions, pat-
ent applications on gene fragments were
claiming not only the fragment itself
but also the full gene of which the frag-
ment was a part (and sometimes even
therapies that emerged from use of the

gene). Many analysts were concerned
that the transaction cost problems as-
sociated with licensing broad and over-
lapping EST patent rights might delay
research. By contrast, now that it is
clear that the scope of EST patents will
be limited to the EST itself, the pros-
pect of EST patents’ creating a thicket
of overlapping rights for follow-on re-
search has been reduced very signifi-
cantly.

We should be wary, however, of nar-
row claim scope as research moves fur-
ther downstream. For example, as Gold-
stein and Golod point out, the
degeneracy of the genetic code creates
a situation where a protein can be
coded for by many different gene se-
quences. If a patentee is allowed to
claim only gene sequences that it has
actually isolated, a rival can ‘‘invent
around’’ the gene patent by making
trivial base-pair changes to the patented
sequence. The recent PTO guidelines
on the written description requirement
of section 112 soften the strictness of
the Eli Lilly decision by indicating that
patent applicants may be able to claim
not only those gene sequences it has ac-
tually isolated but also homologous se-
quences. The PTO’s efforts notwith-
standing, it may be difficult to use the
Federal Circuit’s current interpretation
of the disclosure requirements in a man-
ner that keeps claim scope narrow on
upstream research while allowing wider
scope as research moves downstream. A
more straightforward and intellectually
honest approach would involve some
explicit recognition by the Federal Cir-
cuit that Section 112 disclosure require-
ments can, and should, encompass an
evaluation of how far upstream the re-
search is. The more upstream and un-
charted an area of invention, the nar-
rower the allowable scope of patent
claims on that invention.

Although narrow scope on upstream
research is probably the best legal
mechanism for solving transaction cost
problems, it bears mention that this ap-
proach will not solve all such problems.
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For example, as Barton suggests, a de-
signer of a SNP chip may need access
to a variety of patented SNPs.23 The
transaction costs associated with assem-
bling the relevant SNP patents might
be significant even if each patent is lim-
ited to the SNP itself. More generally,
transaction costs can be a problem
when the number of upstream patents
is numerous, even if any individual pat-
ent is narrow. Relatedly, even in situa-
tions where patents do not exist, follow-
on researchers and developers may be
stymied by the existence of a thicket of
restrictive biological material transfer
agreements.24

Some commentators have suggested
that transaction cost problems posed by
numerous, even if relatively narrow, up-
stream rights are not a problem for the
patent statute. Rather, the market, act-
ing through formal or informal patent
pools, can circumvent such costs. In
these pools, which have arisen, at least
informally, in the semiconductor indus-
try, patentees essentially agree to refrain
from enforcing their patents against
each other. Institutional responses out-
side the patent statute are clearly im-
portant. However, for reasons perhaps
related to the diversity of players in the
biopharmaceutical industry, we have
not (at least thus far) seen patent pools
arising to address transaction costs.

Outside the confines of the patent
statute, the most noteworthy institu-
tional response has been activity en-
hancing the public domain on the part
of the major agency that sponsors bio-
medical research, the National Insti-
tutes of Health (NIH). In the context
of the human genome sequencing
project, the NIH, acting in conjunction
with major grantee institutions, re-
solved to make all raw human genome
sequence data immediately available.
Such public availability undermined the
possibility of any assertions of proprie-
tary rights, no matter how narrow, on
raw sequence data. More recently, NIH
guidelines that address the patenting of
research tools25 urge its grantee institu-

tions to distinguish between those re-
search tools that are broad research
platforms and those that are more nar-
row in scope. The NIH guidelines spe-
cifically counsel against the patenting of
broad research platforms. They also urge
that grantee institutions engage in free
exchange of unpatented research mate-
rials; indeed, they suggest that grantees
also require such free exchange from in-
dustry.

Because of the constraints of the
Bayh–Dole Act—the legislation that
allows private patenting of publicly
funded research in the first instance—
the NIH’s ability to enforce its guide-
lines against recalcitrant grantees is lim-
ited. Thus far, informal research norms
under which universities have tended to
refrain from patenting fundamental re-
search platforms have secured some
compliance with the guidelines. For ex-
ample, as Goldstein and Golod point
out, at least some universities have re-
frained from seeking patents on genes
that code for targets.26 Given that these
norms may be unraveling, however—
witness the very broad patent that the
University of Wisconsin has on human
embryonic cell lines—amending Bayh–
Dole so as to give the NIH (and federal
agencies more generally) more authority
to limit patenting of publicly-funded re-
search platforms is worth considering.27

In the case of publicly funded research,
eliminating patents on research plat-
forms altogether does not pose the same
risk as it might for privately funded re-
search. The only role of patents on pub-
licly funded research is to stimulate fur-
ther development of such research, not
to generate it in the first instance.
Moreover, the NIH should have the
requisite combination of knowledge and
motivation to make reasonable deci-
sions regarding what constitutes a re-
search platform. With respect to knowl-
edge, the NIH could draw upon the
resources not only of researchers but
also of policy analysts and economists.
As for motivation, because the NIH not
only benefits from patenting (through

its own technology licensing programs)
but also bears the burden of such pat-
enting (in that its research grants must
cover licensing costs faced by grantees),
it should have at least some desire to
distinguish carefully between research
tools that are best developed through
patenting and those that are best de-
veloped through more open access.

CONCLUSION

Legal changes over the last five to ten
years have made it more likely that re-
search tools will be patentable. We
need to be particularly concerned about
broad patents on that subset of research
tools that I have called broadly enabling
research platforms. Decision such as Eli
Lilly and the recent Enzo case, which
are rightly maligned by many in the
biotech industry as misunderstanding
the technology, may have a silver lining
to the extent they keep claims to such
research platforms narrow. On the other
hand, as an economic matter, Eli Lilly
and its progeny go too far to the extent
that they appear to apply to all biotech-
nology inventions, not just to upstream
research platforms. We need to ensure
that narrow patent scope is limited to
cases where research platforms are at is-
sue. The remedy of narrow patent scope
does not, however, solve transaction
cost difficulties that may arise when up-
stream patents are narrow but none-
theless numerous. Here certain other
public-domain–enhancing solutions,
perhaps most notably those recently un-
dertaken by the NIH, may be in order.
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