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The Federal Circuit Reaffirms the Patent Eligibility of Certain Inventive Products
and Methods Based on Human DNA Sequences:
What Will the Supreme Court Say About That?

BY RONALD M. DAIGNAULT,
MATTHEW B. MCFARLANE,
SHARON E. ROBERG-PEREZ, AND

BRIAN N. ALEINIKOFF

W hile some enjoyed a restful summer vacation,
the Federal Circuit was hard at work consider-
ing issues on remand from the Supreme Court

in Association for Molecular Pathology v. United States

Patent and Trademark Office.1 Despite the court’s Aug.
20 decision, more questions than answers may remain
as to the patent eligibility of inventions based on or de-
rived from naturally occurring DNA sequences under
35 U.S.C. § 101. This is particularly true given the en-
trenched views of those on either side of the debate.

In short, the panel, on remand, again held, unani-
mously, that claims covering screening methods using
transformed host cells and composition claims drawn to
cDNA are patent-eligible under Section 101, while
claims directed to methods for ‘‘comparing’’ or ‘‘analyz-
ing’’ DNA sequences are not patent-eligible. On the
other hand, the panel fractured on the question of
whether isolated human genomic DNA was patent-
eligible. Judge Kimberly Ann Moore joined Judge Alan
Lourie’s majority opinion only for the judgment on this
issue, but wrote separately to express different reason-
ing for reaching the same conclusion. Judge William
Bryson dissented, stating that claims directed to iso-
lated DNA should not be patent-eligible.

Perhaps most interesting about the Federal Circuit’s
decision on remand is that the Supreme Court’s March
20 decision in Mayo Collaborative Svcs. v. Prometheus
Labs., Inc. (‘‘Mayo’’)2—the basis for the Court’s
remand—did not appear to alter the panel’s reasoning
from its original July 29, 2011, opinion. In fact, the
panel disagreed on whether and how Mayo’s reasoning

1 No. 2010-1406 (Fed. Cir.).
2 132 S. Ct. 1289 (2012).
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should guide the court’s analysis of the issues in
Myriad.

For now, at least for the near future, the panel’s deci-
sion will satisfy patent practitioners and their clients,
who depend on bright line rules from the Federal Cir-
cuit to govern their expectations about the patent eligi-
bility of biotechnological inventions. The court’s split
decision, however, casts doubt on the continuing vital-
ity of the patent eligibility of isolated DNA. Coupled
with the policy-driven arguments of others in society
clamoring for restraints on patents that they argue are
directed to a patient’s own body and medical informa-
tion, and the Myriad plaintiffs’ petition for certiorari re-
view, filed Sept. 25, 2012, this case may very well draw
the Supreme Court’s attention. In light of the Court’s re-
cent analysis in Mayo, it is far from certain whether, or
for how long, the Myriad majority’s conclusions will
continue to reflect the law of patent eligibility under 35
U.S.C. § 101 as applied to inventions involving DNA iso-
lated from natural sources.

I. Myriad Litigation History
Myriad Genetics Inc. (‘‘Myriad’’) is a Utah corpora-

tion that focuses on genetic testing.3 It is the exclusive
licensee of certain patents owned by the University of
Utah Research Foundation (‘‘UURF’’) directed to com-
positions and methods involving two human genes,
BRCA1 and BRCA2 (together, ‘‘BRCA’’). Mutations in
BRCA genes are associated with a predisposition to cer-
tain breast and ovarian cancers, and by virtue of the
UURF patents, Myriad is the sole provider of genetic
tests relating to the BRCA genes in the United States.4

On May 12, 2009, Plaintiffs,5 represented by the
American Civil Liberties Union (‘‘ACLU’’) and the Pub-
lic Patent Foundation (‘‘PUBPAT’’), brought suit in the
Southern District of New York against the Patent Of-
fice, Myriad, and UURF.6 Plaintiffs sought a declaration
that 15 composition and method claims of seven UURF
patents7 are patent-ineligible under 35 U.S.C. § 101,
which states:

Whoever invents or discovers any new and useful
process, machine, manufacture, or composition of
matter, or any new and useful improvement
thereof, may obtain a patent therefor, subject to
the conditions and requirements of this title.

Although Congress intended patent-eligible subject
matter to broadly ‘‘include anything under the sun that
is made by man,’’ the Supreme Court specifically ex-
cluded ‘‘laws of nature, physical phenomena, and ab-
stract ideas’’ from patent protection.8 Plaintiffs argued
that claims of the patents-in-suit are invalid because
they cover or preempt the use of the naturally occurring

BRCA genes. On March 29, 2010, the district court, in a
78-page opinion, agreed with Plaintiffs, and held all
claims at issue invalid under Section 101.9

On Myriad’s appeal, the Federal Circuit, with Judges
Lourie, Bryson, and Moore sitting on the panel, af-
firmed the district court’s conclusion that certain
method claims, such as those directed to methods of
comparing or analyzing two different nucleotide se-
quences, involved only ‘‘abstract mental processes,’’
and could not be patented under Section 101.10 Apply-
ing the ‘‘machine-or-transformation’’ test as a useful
and important clue to patent eligibility,11 however, the
Federal Circuit upheld the validity of the other method
claims directed to identifying an effective therapeutic
compound by observing growth-rate changes in host
cells transformed with a mutated gene.12 For composi-
tion claims covering certain forms of DNA, the panel
also reversed the district court, holding that claims di-
rected to ‘‘transformed’’ DNA, such as isolated genomic
DNA or cDNA, are patent-eligible because those ‘‘iso-
lated DNAs exist in a distinctive chemical form—as dis-
tinctive chemical molecules—from DNAs in the human
body, i.e., native DNA.’’13

While Plaintiffs’ petition for certiorari was pending,
the Supreme Court issued its opinion in Mayo reversing
the Federal Circuit. The Court in Mayo held that pro-
cess claims covering the steps of administering a drug
to an individual, determining the metabolite concentra-
tion in that subject’s blood, and inferring the need for a
change in dosage based on that metabolite concentra-
tion, were not patent-eligible.14 Six days after it decided
Mayo, the Court granted the Myriad plaintiffs’ petition
for certiorari, vacated the Federal Circuit’s opinion be-

3 Ass’n for Molecular Pathology v. United States Patent and
Trademark Office, 702 F. Supp. 2d 181, 189 (S.D.N.Y 2010)
(‘‘Myriad I’’).

4 Myriad I at 189.
5 ‘‘Plaintiffs’’ refers to the 20 declaratory judgment plain-

tiffs, which include various medical organizations, genetics re-
searchers, clinicians, and cancer patients.

6 Myriad I at 186-91. For this article, unless otherwise speci-
fied, ‘‘Myriad’’ refers to defendant Myriad Genetics Inc. and 10
UURF directors named in their official capacity.

7 U.S. Patent Nos. 5,747,282 (the ’282 patent); 5,693,473;
5,709,999 (the ’999 patent); 5,710,001; 5,753,441; 5,837,492;
and 6,033,857.

8 Diamond v. Chakrabarty, 447 U.S. 303, 309, 313 (1980).

9 Myriad I at 221, 232.
10 Ass’n for Molecular Pathology v. United States Patent

and Trademark Office, 653 F.3d 1329 (Fed. Cir. 2011)
(‘‘Myriad II’’).

11 Prior to Bilski v. Kappos, 130 S. Ct. 3218 (2010), the Fed-
eral Circuit relied on the ‘‘machine or transformation test,’’ de-
rived from relevant Supreme Court precedent, to determine
whether a process claim is patent-eligible under Section 101.
For example, in In re Bilski, 545 F.3d 943 (Fed. Cir. 2008), the
Federal Circuit concluded that a ‘‘claimed process is surely
patent-eligible under § 101 if: (1) it is tied to a particular ma-
chine or apparatus, or (2) it transforms a particular article into
a different state or thing.’’ Id. at 954 (emphasis added). The Su-
preme Court, however, rejected this test as definitive. Bilski,
130 S. Ct. at 3227. The Court stated that its ‘‘precedents estab-
lish that the machine-or-transformation test is a useful and im-
portant clue, an investigative tool, for determining whether
some claimed inventions are processes under § 101. The
machine-or-transformation test is not the sole test for deciding
whether an invention is a patent-eligible ‘process.’ ’’ Id.

12 Myriad II at 1334.
13 Myriad II at 1351. Judge Lourie authored the majority’s

opinion. Although Judge Moore concurred in most respects,
she concurred in judgment only with respect to the patent eli-
gibility of isolated DNA and DNA fragment claims, and wrote
a separate concurrence to offer her reasoning. Judge Bryson
dissented from the majority’s conclusion that isolated DNA
and DNA fragment claims were patent-eligible.

14 Id. at 1294, 1296 (concluding that the patents-in-suit
merely ‘‘set forth laws of nature—namely, relationships be-
tween concentrations of certain metabolites in the blood and
the likelihood that a dosage of a thiopurine drug will prove in-
effective or case harm’’).
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low, and remanded the case to the Federal Circuit for
further consideration in light of the Mayo decision.15

II. Remand Proceedings at the Federal Circuit
On remand, the Federal Circuit, acting sua sponte,

called for the parties and interested amici to submit
opinions on the ‘‘applicability of the Supreme Court’s
decision in Mayo to Myriad’s isolated DNA claims and
to method claim 20 of the ’282 patent’’ covering the
transformed host cell-based screening method.16

Several associations and organizations of intellectual
property lawyers submitted amicus briefs in this case,
which fell into two basic camps.17 Myriad and like-
minded amici argued that isolated DNA claims are
patent-eligible because isolated DNA is different in a
clearly demonstrable way from naturally occurring
DNA that, like the method claims using host cells trans-
formed with cDNA, evidenced the human inventive in-
put Section 101 requires. Many argued that, because
the Patent Office has allowed patents covering isolated
naturally occurring DNA for more than 30 years, an
abrupt departure from this practice could dampen fu-
ture research and innovation, and upset the settled
investment-backed expectations of the biotechnology
community.

In the other camp, Plaintiffs and some amici argued
that Mayo instructed the Federal Circuit to consider the
underlying nature of Myriad’s isolated DNA claims:
that the claimed isolated BRCA DNA sequences are in-
distinguishable from the naturally occurring BRCA
genomic DNA sequences. According to Plaintiffs and
their supporters, Myriad’s claims to isolated DNA cover
nothing more than isolated products of nature, and the
claims, if patentable, would preempt all uses of BRCA
genes. From a policy perspective, these groups warned
that such preemption could both stifle innovation in the
biomedical field and harm women’s health by limiting
access to diagnostic tests that detect BRCA mutations in
a patient.

The panel heard oral argument on July 20, 2012.
Judge Lourie asked Myriad whether isolating DNA was
a ‘‘small move’’ that could create a patent-eligible com-
position that comes ‘‘proximately’’ from nature.18

Myriad offered that a considerable amount of ‘‘human
ingenuity’’ and ‘‘human judgment’’ is necessary to ar-
rive at the claimed isolated DNA molecules, and an in-
ventive step is required to determine the precise start-
ing and ending points for an isolated genomic DNA se-
quence.19 With regard to claim 20, Myriad argued that
the method is patent-eligible because it starts with a
new ‘‘manufacture’’—a transformed host cell contain-
ing and expressing specific genes. Myriad argued that,
unlike the claims analyzed in Mayo, claim 20 begins
with non-naturally occurring starting material and then
applies steps, albeit conventional ones.20 Judge Moore
asked Myriad to distinguish isolating a gene from ex-
tracting coal from rock.21 Myriad admitted the coal
would not be patent-eligible, and distinguished the ex-
amples by again pointing to the human judgment and
ingenuity as well as the additional utilities present in an
isolated gene.22

Although the ACLU, representing Plaintiffs, wanted
to focus the panel on the UURF patents’ preemptive ef-
fect, a large portion of the ACLU’s argument dealt with
the screening methods involving transformed host cells
in claim 20. The ACLU argued that the transformed
cells used in Myriad’s screening method are only pe-
ripheral, because the claim itself does not require trans-
formation, and today, a researcher may purchase trans-
formed cells ‘‘off the shelf’’ just as she would purchase
a test tube.23 Reminding the ACLU that the Mayo deci-
sion requires a claim to recite ‘‘something more’’ than
the underlying law of nature, Judge Lourie asked why
the host cell transformation of claim 20 is not ‘‘some-
thing significantly more’’ than a law of nature.24 The
ACLU explained that the claim covers only ‘‘seeing
what happens’’ to the naturally occurring growth rate of
transformed host cells after adding a test compound.25

The ACLU also argued that, under Mayo, a method of
treatment, including administering a man-made prod-
uct, is not patentable.26

The government, on behalf the Patent Office,27

echoed the ACLU’s preemption arguments, and sug-
gested that Mayo confirms the Supreme Court’s long-
standing interpretation of 35 U.S.C. § 101, that products
and laws of nature should remain free to the public.28

The government argued that it is impossible to draw the
patent eligibility line that Myriad supports—‘‘isolated’’
DNA cannot be patent-eligible while other ‘‘isolated’’
naturally occurring materials are patent-ineligible.29 Al-
though the government acknowledged a chemical dif-
ference between native DNA and isolated DNA, it char-

15 Ass’n for Molecular Pathology v. United States Patent
and Trademark Office, 132 S. Ct. 1794 (2012).

16 Ass’n for Molecular Pathology v. United States Patent
and Trademark Office, No. 2010-1406, 2012 U.S. App. LEXIS
8678, at *9 (Fed. Cir. April 30, 2012).

17 The following groups and individuals filed amicus briefs:
Protein Sciences Corp.; Eli Lilly and Co.; Law Professor Chris-
topher M. Holman; New York Intellectual Property Law Asso-
ciation; The American College of Embryology, et al.; The Na-
tional Women’s Health Network, et al.; Knowledge Ecology In-
ternational, et al.; Intellectual Property Owners Association;
American Intellectual Property Law Association; American Bar
Association; Mark J. Gatschet and Richard W. Knight; Federal
Circuit Bar Association; AARP, et al.; BioGenerator, et al.; Im-
matics Biotechnologie GmbH; Biotechnology Industry Organi-
zation, et al.; Croplife International; James D. Watson; Phar-
maceutical Research and Manufacturers of America; Professor
Eileen M. Kane; Information Society Project at Yale Law
School Scholars; and Advanced Biological Laboratories SA. In
full disclosure, the authors’ law firm represented the New York
Intellectual Property Law Association as amicus curiae, with
two of the authors participating in drafting its amicus brief on
remand.

18 Oral Argument, No. 2010–1406, July 20, 2012, at 2:00-
2:30.

19 Id. at 2:30-3:00.
20 Id.
21 Id. at 40:25-40:30
22 Id. at 40:40-40:55.
23 Id. at 19:30-19:40.
24 Id. at 21:00-21:19.
25 Id. at 21:20-22:10.
26 Id. at 23:00-23:10.
27 Interestingly, Judge Bryson questioned whether the posi-

tions adopted by the U.S. government represented the entire
executive branch, including the Department of Commerce,
which includes the U.S. Patent and Trademark Office. The
government responded that it offered its brief as representing
‘‘the views of the United States,’’ without reference to any par-
ticular agency or whether individual agencies had different po-
sitions not articulated before the court. Id. at 30:15-31:55.

28 Id. at 27:25, 29:00-29:45.
29 Id. at 31:50-32:25.
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acterized the difference as ‘‘incidental to extraction’’
and therefore not ‘‘markedly different’’ from that found
in nature.30 The government also argued that the
settled expectations of the patenting and business com-
munities should not dictate the outcome in this case,
noting that the Supreme Court reached its decision in
Bilski even though that outcome invalidated many
properly issued patents.31

The court entered its decision on Aug. 16.32 As in
Myriad II, each panel member wrote a separate opin-
ion: Judge Lourie filed the opinion of the court, Judge
Moore filed a concurrence-in-part, and Judge Bryson
filed a dissent-in-part. Given this case’s notoriety, and
the various issues raised before the court, the majority
deemed it:

important to state what this appeal is not about. It
is not about whether individuals suspected of hav-
ing an increased risk of developing breast cancer
are entitled to a second opinion. Nor is it about
whether the University of Utah, the owner of the
instant patents, or Myriad, the exclusive licensee,
has acted improperly in its licensing or enforce-
ment policies with respect to the patents. The
question is also not whether is it desirable for one
company to hold a patent or license covering a
test that may save people’s lives, or for other com-
panies to be excluded from the market encom-
passed by such a patent—that is the basic right
provided by a patent, i.e., to exclude others from
practicing the patented subject matter. It is also
not whether the claims at issue are novel or non-
obvious or too broad. Those questions are not be-
fore us. It is solely whether the claims to isolated
BRCA DNA, to methods for comparing DNA se-
quences, and to a process for screening potential
cancer therapeutics meet the threshold test for
patent-eligible subject matter under 35 U.S.C.
§ 101 in light of various Supreme Court holdings,
particularly including Mayo. The issue is patent
eligibility, not patentability.33

The court’s substantive conclusions in Myriad III
largely repeated those of Myriad II, and are discussed
below.

III. Claims Directed to Methods for ‘Comparing’
and ‘Analyzing’ DNA Sequences Are Not
Patent-Eligible

The panel reaffirmed its prior unanimous holding
that claims directed to analyzing or comparing two
BRCA gene sequences are patent-ineligible because
they ‘‘claim only abstract mental processes.’’34 Claim 1
from the ’999 patent is representative:

1. A method for detecting a germline alteration in
a BRCA1 gene, said alteration selected from the
group consisting of alterations set forth in Tables
12A, 14, 18 or 19 in a human which comprises ana-

lyzing a sequence of a BRCA1 gene or BRCA1 RNA
from a human sample or analyzing a sequence of a
BRCA1 cDNA made from mRNA from said human
sample with the proviso that said germline altera-
tion is not a deletion of 4 nucleotides correspond-
ing to base numbers 4184-4187 of SEQ ID NO:1.35

The court concluded that the method for analyzing
gene sequences is ‘‘nothing more than the abstract
mental steps necessary to compare two different nucle-
otide sequences’’ devoid of any transformative step that
might satisfy Section 101 requirements.36 The court re-
jected the ‘‘additional, allegedly transformative’’ steps
Myriad offered to rescue the claims—extracting DNA
from a sample and sequencing the BRCA DNA—noting
that the claims do not include those steps even if they
must have been performed at some point.37

The Federal Circuit held Myriad’s methods for ‘‘com-
paring’’ or ‘‘analyzing’’ BRCA DNA sequences to be
‘‘indistinguishable from the claims the Supreme Court
found invalid under § 101 in Mayo,’’ in which ‘‘adminis-
tering,’’ ‘‘determining,’’ and correlation steps were in-
sufficient to transform a process into a patent-eligible
application of a law of nature.38

IV. Claims Directed to Methods for Screening
Compounds Using Host Cells Transformed With
BRCA DNA Are Patent-Eligible

The Federal Circuit repeated its previous unanimous
holding that Myriad’s claims directed to a method for
screening potential cancer therapeutics by observing
changes in cell growth rates of transformed cells were
patent-eligible.39 In Myriad II, the court concluded that
claim 20 was patent-eligible under the machine-or-
transformation test because, the court found the addi-
tional ‘‘steps of growing transformed cells and deter-
mining those growth rates’’ to be transformative.40 The
court reached the same conclusion on remand, but was
careful to address the Supreme Court’s holding in
Mayo:

Although the Court has now held that certain
transformative steps are not necessarily sufficient
under § 101 if the recited steps only rely on natu-
ral laws, we once again, even in light of Mayo, ar-
rive at the same conclusion of patent eligibility be-
cause at the heart of claim 20 is a transformed

30 Id. at 32:50-33:59.
31 Id. at 34:33-34:54.
32 Ass’n for Molecular Pathology v. United States Patent

and Trademark Office, 103 U.S.P.Q.2d 1681, No. 2010-1406,
2012 U.S. App. Lexis 17679 (Fed. Cir. Aug. 16, 2012) (‘‘Myriad
III’’).

33 Myriad III at *50-51.
34 Myriad III at *78.

35 ’999 patent, col. 161, ll. 16-25 (emphasis added).
36 Myriad III at *80-81.
37 Myriad III at *82-83.
38 Myriad III at *83.
39 Myriad III at *87-88. Claim 20 of the ’282 patent is a rep-

resentative claim covering this method:
20. A method for screening potential cancer therapeutics

which comprises: growing a transformed eukaryotic host cell
containing an altered BRCA1 gene causing cancer in the
presence of a compound suspected of being a cancer thera-
peutic, growing said transformed eukaryotic host cell in the
absence of said compound, determining the rate of growth of
said host cell in the presence of said compound and the rate
of growth of said host cell in the absence of said compound
and comparing the growth rate of said host cells, wherein a
slower rate of growth of said host cell in the presence of said
compound is indicative of a cancer therapeutic.

’282 patent, col. 156, ll. 13-24.
40 Myriad III at *78-79.
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cell, which is made by man, in contrast to a natu-
ral material.’’41

Plaintiffs urged the Federal Circuit to consider the
fact that cellular growth rates, even those of trans-
formed host cells, represent an abstract idea, but the
court disagreed. The court relied on the guidance in
Mayo for differentiating suspect claims, that:

to transform an unpatentable law of nature into a
patent-eligible application of such a law, one must
do more than simply state the law of nature while
adding the words ‘apply it.’42

On the record before it, the court concluded that claim
20 of the ’282 patent ‘‘does do more,’’ because ‘‘the
claim is based on a man-made, non-naturally occurring
transformed cell—patent-eligible subject matter.’’43

The court did not share Plaintiffs’ concerns about a
claim based on natural processes in living cells, agree-
ing that ‘‘[o]f course, all activity, whether chemical, bio-
logical, or physical, relies on natural laws.’’44 But im-
portantly, human intervention can transform these
natural laws into patent-eligible subject matter. In a
clear statement that transformation continues to be a vi-
tal ‘‘useful clue’’ to patent eligibility rooted in human in-
tervention, the court noted that, by definition:

performing operations, even known types of
steps, on, or to create, novel, i.e., transformed sub-
ject matter is the stuff of which most process or
method invention exists.45

The court thus maintained the bright-line distinction in
Chakrabarty that products of man are patent-eligible,
while products of nature are not.

V. Composition Claims Directed to cDNA Are
Patent-Eligible

All three judges on the panel agreed that cDNA—
engineered genomic DNA in which non-coding intron
sequences have been excised—is eligible for patenting,
because, as the majority opinion stated, it is ‘‘especially
distinctive from natural DNA.’’46

The majority stated that these molecules ‘‘are even
more the result of human intervention into nature,’’
conferring the hallmarks of patent-eligible subject mat-
ter: transformation by man.47 Indeed, Judge Moore, in
her own analysis of the isolated DNA claims, concluded
that the ‘‘cDNA claims present the easiest analysis.’’48

Expressly rejecting the plaintiffs’ argument that even
cDNA claims represent a ‘‘law of nature,’’ while at the
same time acknowledging that the cDNA itself was ‘‘in-
spired by nature,’’ Judge Moore explained that:

the claimed cDNA sequences do not exist in na-
ture. Moreover, since cDNA has all of the introns
removed, and only contains the coding nucle-

otides, it can be used to express a protein in a cell
which does not normally produce it.49

Having a ‘‘distinctive character and use, with markedly
different chemical characteristics from either the natu-
rally occurring RNA or any continuous DNA sequence
found on the chromosome,’’ Judge Moore agreed with
Judge Lourie’s majority opinion that cDNA may be pat-
ented.

In his dissenting opinion, Judge Bryson agreed with
Judge Moore’s analysis of cDNA claims, and concluded
that:

cDNA has a utility not present in the naturally oc-
curring BRCA DNA and mRNA because cDNA
can be attached to a promoter and inserted into a
non-human cell to drive protein expression.50

All three justices thus appear to have tacitly embraced
the transformation prong of the machine-or-
transformation test in assessing the patent-eligbility of
claims directed to BRCA cDNA.

VI. Composition Claims Directed to Isolated
Genomic DNA Are Patent-Eligible

In contrast to the Federal Circuit’s other conclusions,
three separate, and largely irreconcilable, opinions is-
sued analyzing the patent eligibility of claims covering
isolated DNA molecules. Again, Judge Moore joined
Judge Lourie’s judgment that these claims are patent-
eligible, but advanced different reasoning underlying
the conclusion. Judge Bryson again dissented, as he did
in Myriad II.

Judge Lourie’s majority opinion determined that, as a
matter of chemistry, claims directed to isolated DNA
molecules from BRCA genes are made in the laboratory
by man, and not found in nature. The majority opinion
stated that isolated DNA has been cleaved or synthe-
sized ‘‘to consist of just a fraction of a naturally occur-
ring DNA molecule,’’ conferring it with a ‘‘distinctive
chemical identity.’’51 Because isolated DNA is a ‘‘com-
position of matter defined and distinguished by its ob-
jectively discernible chemical structure,’’ the majority
reasoned that it ought to be considered a composition
of matter, eligible for patenting.52 The court therefore
rejected the district court’s categorical rule that isolated
genes are not patent-eligible, explaining that only Con-
gress may ‘‘overturn case law and the long practice of
the PTO’’ to treat isolated DNA differently from other
compositions of matter.53

Plaintiffs argued that this isolated DNA was ‘‘derived
from’’ naturally occurring BRCA DNA and not ‘‘materi-
ally different’’ from its natural genomic counterpart be-
cause the sequences in common are identical. The ma-
jority rejected this position, noting that all patent-
eligible compositions of matter are ‘‘prepared from
products of nature,’’ and that ‘‘[a]ll new chemical or
biological molecules, whether made by synthesis or de-
composition, are made from natural materials’’ and are41 Myriad III at *79.

42 Myriad III at *86 (quoting Mayo, 132 S. Ct. at 1294) (em-
phasis in original).

43 Myriad III at *87.
44 Myriad III at *86.
45 Myriad III at *87.
46 Myriad III at *66.
47 Myriad III at *66.
48 Myriad III at *98 (Moore, J., concurring-in-part).

49 Myriad III at *98-99 (Moore, J., concurring-in-part) (em-
phasis in original).

50 Myriad III at *144 (Bryson, J., dissenting-in-part).
51 Myriad III at *61, *62.
52 Myriad III at *69-70.
53 Myriad III at *68, *69-70.
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therefore different.54 Judge Lourie also dismissed Plain-
tiffs’ argument that isolated BRCA DNA molecules have
the same ‘‘information content’’ as the genomic DNA
from which it was isolated:

Whether [DNA’s] unusual status as a chemical en-
tity that conveys genetic information warrants sin-
gular treatment under the patent laws as the dis-
trict court did is a policy question that we are not
entitled to address.55

With no statutory basis for categorically excluding iso-
lated DNA from patent-eligbility, the Federal Circuit up-
held its patent eligibility under Section 101, while ex-
pressing no opinion on whether those claims in fact met
all statutory conditions for patentability.56

While acknowledging that isolated DNA and the
genomic DNA background from which it is extracted
are chemically distinct, Judge Moore disagreed that
those chemical differences establish a basis for patent
eligibility.57 Instead, Judge Moore focused on the fact
that isolated DNA molecules have utility beyond that of
genomic DNA in its chromosomal context. Unlike chro-
mosomal DNA, shorter DNA segments or fragments
may be used as probes or primers in certain methods.58

Judge Moore found that longer sequences, and entire
isolated genes, have no new utility beyond serving ‘‘the
same ends devised by nature.’’59 Yet Judge Moore could
not discount the Patent Office’s decades-old practice of
permitting patents to such sequences, and given these
‘‘settled expectations and extensive property rights,’’
refused to declare those longer DNA sequences cover-
ing all or most of a gene patent-ineligible absent a clear
statement from Congress to the contrary.60

Judge Bryson dissented, concluding that ‘‘Myriad’s
claims to the isolated BRCA genes seem to me to fall
clearly on the ‘unpatentable’ side of the line the Court
drew in Chakrabarty’’ precluding patenting items

found in nature.61 Extracting isolated DNA from a chro-
mosome, while, in his view, difficult, results in changes
that are only ‘‘incidental to the extraction of the genes
from the environment in which they are found in na-
ture,’’ in contrast to patent-eligible ‘‘products of inven-
tion.’’62 Judge Bryson refused to ignore the informa-
tional content of DNA in his analysis, noting that, de-
spite chemical differences, isolated DNA sequences, in
some cases, are identical to their naturally occurring
genomic DNA counterparts. Because the function of the
isolated DNA molecules ‘‘is dictated by the nucleotide
sequence of the gene—a sequence that is determined by
nature and that appears in nature exactly as it appears
in the claimed isolated DNA’’—Judge Bryson found no
‘‘markedly different characteristics’’ that could confer
patent eligibility.63

Perhaps not surprisingly, each opinion considered
Mayo differently on remand. Judge Lourie stated that,
while Mayo and other cases involving method claim
patentability do provide ‘‘valuable insights and illumi-
nate broad, foundational principles,’’ Chakrabarty and
Funk Brothers are clearer statements of the law regard-
ing patent eligibility of compositions of matter.64

Judge Moore saw things differently, concluding that,
although Mayo does not control the outcome in Myriad,
its ‘‘discussion of laws of nature (process claims)
clearly ought to apply equally to manifestations of na-
ture (composition claims).’’65 Guided by Mayo, Judge
Moore applied Justice Stephen Breyer’s principal
question—‘‘What more do you need to add?’’—
governing whether a claim converts a patent-ineligible
law (or product) of nature into a patent-eligible applica-
tion of a law of nature.66 Combining the teachings of
Mayo with the controlling precedent set forth in
Chakrabarty and Funk Bros., Judge Moore concluded
that a patent-eligible composition based on a manifes-
tation of nature must have different characteristics that
give ‘‘the potential for significant utility.’’67

Like Judge Moore, Judge Bryson believed Mayo to be
instructive to the patent eligibility of Myriad’s isolated
DNA claims, but reached the opposite conclusion.68

Judge Bryson observed that the method in Mayo did not
contribute anything ‘‘ ‘inventive’ to the law of nature
that lay at the heart of the claimed invention.’’69 Mayo
suggested the necessity to examine:

‘whether the claims do significantly more than
simply describe these natural relations’ and
whether the ‘claims add enough to their state-

54 Myriad III at *52; see also id. at *72 (‘‘Everything and ev-
eryone comes from nature, following its laws. But the compo-
sitions here are not natural products. They are products of
man, albeit following, as all materials do, laws of nature.’’).

55 Myriad III at *69.
56 Myriad III at *77.
57 Myriad III at *100-101 (Moore, J., concurring-in-part).
58 Myriad III at *101-102 (Moore, J., concurring-in-part).
59 Myriad III at *105-106 (Moore, J., concurring-in-part). It

is important to note that this analysis, as framed by the specific
facts at issue in Myriad, might not be broadly applicable. This
is because, in certain applications, an isolated full-length gene
might function differently than it would in its natural setting.

60 Myriad III at *106-107 (Moore, J., concurring-in-part);
see id. at *115 (‘‘The invitation is tempting, but I decline the
opportunity to act where Congress has chosen not to. Congress
at least implicitly approved of the Patent Office’s policy of
awarding patents on genes and DNA sequences.’’) (noting
that, although Congress was aware of many institutions that
have extensive patents on human genes, it explicitly declined
to implement legislation to affect any of those current existing
patents) (internal quotations and citations omitted); but see
Myriad III at *150-151 (Bryson, J., dissenting-in-part) (‘‘Al-
though my colleagues believe our analysis of the legal question
in this case should be influenced by purported expectations of
the investing community based on the PTO’s past practice of
issuing patents on human genes, that is in effect to give the
PTO lawmaking authority that Congress has not accorded it.
There is no collective right of adverse possession to intellectual
property, and we should not create one.’’).

61 Myriad III at *125-126, *127 (Bryson, J., dissenting-in-
part).

62 Myriad III at *127, *128 (Bryson, J., dissenting-in-part).
63 Myriad III at *133, *134 (Bryson, J., dissenting-in-part)

(citing Chakrabarty, 447 U.S. at 310).
64 Myriad III at *56-57.
65 Myriad III at *96 (Moore, J., concurring-in-part).
66 See Myriad III at *97 (Moore, J., concurring-in-part)

(‘‘Does the isolation process change the DNA from an unpat-
entable manifestation of nature into a patentable composition
of matter?’’).

67 Myriad III at *97 (Moore, J., concurring-in-part) (citing
Chakrabarty, 447 U.S. at 309-310 and Funk Bros., 333 U.S. at
131) (concluding that patent eligibility under Chakrabarty and
Funk Bros. requires ‘‘an ‘enlargement of the range of . . . util-
ity’ as compared to nature’’).

68 Myriad III at *140-142 (Bryson, J., dissenting-in-part).
69 Myriad III at *140 (Bryson, J., dissenting-in-part) (quot-

ing and citing Mayo, 132 S.Ct. at 1294).
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ments of the correlations to allow the processes
they described to qualify as patent-eligible pro-
cesses that apply natural laws.’70

Judge Bryson concluded from Mayo that ‘‘a patent in-
volving a product of nature should have an inventive
concept that involves more than merely incidental
changes to the naturally occurring product,’’ and that
Myriad’s isolated DNA claims lack this inventive con-
cept.71 Moreover, the structural similarity72 between
nucleotide sequences in isolated DNA and human
genes:

dwarfs the significance of the structural differ-
ences between isolated DNA and naturally occur-
ring DNA, especially where the structural differ-
ences are merely ancillary to the breaking of co-
valent bonds, a process that is itself not
inventive.73

VII. Open Questions Regarding the Patent
Eligibility of Isolated DNA Claims

The panel’s divergent factual and legal analyses and
conclusions about Myriad’s isolated DNA claims raise
more than a few questions that deserve attention. Some
of these are considered below.

Will the Supreme Court take issue with the Federal
Circuit’s heavy reliance on the ‘‘transformation’’ step of
‘‘transforming’’ host cells in claim 20 to confer patent
eligibility? This is a valid question because the claimed
methods in Mayo required administration of a man-
made thiopurine drug to a patient and measurement of
its principal metabolite, neither which ordinarily occur
in nature. Nevertheless, the Court concluded that the
administration of a non-naturally occurring compound
to a patient did not transform the human body into a
different state or thing.74 Does the fact that the trans-
formed eukaryotic host cell of claim 20 is made by man
and does not occur in nature confer patent eligibility?
Transformation, by its very nature, changes a nonspe-
cific host cell into a cell that is designed to perform a
specialized function. Endowment with specific utility in
this manner may be enough to satisfy the implied con-
clusion from Mayo that only applications of natural
phenomena are patent-eligible.

Should the ‘‘usefulness’’ of naturally-occurring DNA
sequences dictate the outcome? Although not disposi-
tive in the majority opinion, the utility of the isolated
DNA sequences in question factored into the court’s
analysis. Clearly, the DNA in the Myriad claims, human
BRCA genes, has a known association with ‘‘useful’’
DNA, in this case, encoding proteins that carry out cel-
lular functions in cells. But only a tiny fraction of the
human genome (or the genomes of other living organ-
isms) is thought to code for a particular protein. Are
Judge Bryson’s concerns (echoed by some amici) about

the ‘‘informational content’’ of DNA relevant given that
the vast majority of naturally-occurring DNA is ‘‘non-
coding?’’ Should any bright-line rules be drawn when
the utility of naturally occurring DNA sequences is still
unfolding? As new functional elements in the human
genome continue to be identified, should isolated ver-
sions of this newly characterized DNA be eligible for
patenting?75

Is the DNA sequence relevant at all to isolated DNA
claims? The majority opinion concluded that:

it is the distinctive nature of DNA molecules as
isolated compositions of matter that determines
their patent eligibility rather than their physiologi-
cal use or benefit.

Moreover:

[t]he claimed isolated DNA molecules are distinct
from their natural existence as portions of larger
entities, and their informational content is irrel-
evant to this fact.

On the other hand, the majority recognized that some
shorter isolated DNA can be chemically synthesized,
suggesting that there need not be ‘‘isolation.’’ Is the ‘‘in-
formational content’’ of those sequences irrelevant if
they may be created artificially rather than isolated
from a naturally-occurring DNA source?

Isolation or purification? The majority opinion’s
chemical analysis pointed out that while ‘‘[p]urification
makes pure what was the same material, but was com-
bined, or contaminated, with other materials,’’ isolated
DNA is manipulated chemically to produce a different
molecule.76 The distinction between isolation and puri-
fication is a relevant one, because, for the most part, pu-
rification does not convert patent-ineligible subject mat-
ter into patent-eligible subject matter.77 If, as Judge
Bryson argues, DNA isolation—extracting a DNA se-
quence from its native gene, for example—does not
change its structural or functional properties, then the
case law governing purification may not permit patent-
ing.

‘‘What more do you need to add?’’ Did the Federal
Circuit adequately consider Mayo with regard to iso-
lated DNA claims? Justice Breyer’s question, posed dur-
ing oral argument in the Mayo case, drove the analysis
in Mayo, making it clear that there must be ‘‘something
more’’ to a claimed process that differentiates it from a
law of nature. Will the same be true for compositions of
matter? Unlike claims directed to cDNA—which is en-
gineered at the hand of man, adding something
inventive—isolated DNA, without more, requires only
isolation. Thanks largely to technological advances in
biotechnology, the physical step of isolating DNA is
now routine. Given the Court’s analyses in Bilski and
Mayo, however, it is far from clear whether the intellec-
tual decision governing ‘‘where to cut’’ genomic DNA is

70 Myriad III at *140-141 (Bryson, J., dissenting-in-part)
(quoting Mayo, 132 S.Ct. at 1297) (emphasis in original).

71 Myriad III at *141-142 (Bryson, J., dissenting-in-part).
72 It is interesting that Judges Lourie and Bryson differ on

their usage of the term ‘‘structure.’’ While Judge Lourie uses
‘‘structure’’ in a chemical sense to refer to the molecule as a
whole, Judge Bryson focuses on ‘‘structure’’ as a descriptor of
a DNA molecule’s sequence, much like a molecular biologist
considers DNA’s sequence to be its ‘‘primary structure.’’

73 Myriad III at *143 (Bryson, J., dissenting-in-part).
74 Mayo, 132 S.Ct. at 1302-03.

75 See, e.g., The ENCODE Project Consortium, An Inte-
grated Encyclopedia of DNA Elements in the Human Genome,
489 Nature 57, 71 (2012) (describing an ‘‘unprecedented num-
ber of functional elements’’ revealing ‘‘many novel aspects of
gene expression and regulation’’); Gina Kolata, ‘‘Bits of Mys-
tery DNA, Far from ‘Junk,’ Play Crucial Role,’’ New York
Times, Sept. 6, at A1.

76 Myriad III at *62-63.
77 See Myriad III at *63; see also Myriad III at *137-139

(Bryson, J., dissenting-in-part).
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capable of conferring patent eligibility to a claim di-
rected to isolated DNA of any length.

VIII. Myriad’s Second Chance at the Supreme
Court

As most predicted would happen, the Myriad Plain-
tiffs, again represented by the ACLU and PUBPAT, filed
a second petition for a writ of certiorari with the Su-
preme Court on Sept. 25, 2012. As they had before,
Plaintiffs present the Court with the question: ‘‘Are hu-
man genes patentable?’’ Plaintiffs also ask the Court to
consider the patent eligibility of claim 20 of the ’282 pat-
ent, covering the screening method using a transformed

host cell. Finally, plaintiffs ask, once again, to review
the Federal Circuit’s decision that certain plaintiffs
lacked standing to obtain declaratory judgment unless
Myriad personally threatened them.

It remains to be seen whether the Supreme Court will
consider Plaintiffs’ second cert petition in Myriad. If it
does not, however, any lingering questions concerning
the patent eligibility of inventions based on human
DNA sequences that the Federal Circuit’s fractured de-
cision left open must wait for resolution in new cases
with different factual questions—or perhaps even more
troublesome policy-derived issues—that percolate
through the federal courts.
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