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PREFACE

The impetus for writing Intellectual Property in the New Technological Age
was our desire to have a book that would encompass and keep pace with the rapid
technological advances driving the U.S. economy and changes in intellectual prop-
erty law. The rapid diffusion of new technology has continued since our book was
released in 1997, and the goal of the revised sixth edition, released in 2012, was to
fully integrate these developments.

This supplement includes all of the changes that were made to the intellectual
property statutes up to June 1, 2013. That includes the America Invents Act, the
most important change to patent law in the last sixty years. Because the AIA has a
complex array of provisions, and because many of them apply only to applications
filed in 2013 or later, we have chosen to reprint three different versions of the Pat-
ent Act: (1) the old Act as it existed on September 1, 2011; (2) a clean version of the
patent law as amended by the AIA; and (3) a blackline version showing the changes
made by the AIA.

This supplement also includes excerpts of three important 2013 Supreme
Court decisions in copyright and patent law.

As an additional way for professors and students to keep abreast of the myriad
developments in the field of law and technology, we recommend the Annual Review
of Law & Technology. Co-sponsored by the Berkeley Center for Law & Technol-
ogy and the Berkeley Technology Law Journal, the Annual Review provides a com-
pendium of case comments on important cases, new legislation, international trea-
tises, and developments in foreign law over the prior year. The most recent Annual
Review will be available in July 2013.

Robert P. Merges
Peter S. Menell
Mark A. Lemley
August 2013
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3 Patent Law

Insert at page 144 just before Mayo Collaborative Services v. Prometheus Labora-
tories, Inc:

Association for Molecular Pathology, Inc. v. Myriad Genetics, Inc.
U.S. Supreme Court
2013 WL 2631062 (No. 12-398, June 13, 2013)

(L

Thomas, J.

Respondent Myriad Genetics, Inc. (Myriad), discovered the precise location
and sequence of two human genes, mutations of which can substantially increase
the risks of breast and ovarian cancer. Myriad obtained a number of patents based
upon its discovery. This case involves claims from three of them and requires us to
resolve whether a naturally occurring segment of deoxyribonucleic acid (DNA) is
patent eligible under 35 U.S.C. § 101 by virtue of its isolation from the rest of the
human genome. We also address the patent eligibility of synthetically created DNA
known as complementary DNA (cDNA), which contains the same protein-coding
information found in a segment of natural DNA but omits portions within the DNA
segment that do not code for proteins. For the reasons that follow, we hold that a
naturally occurring DNA segment is a product of nature and not patent eligible
merely because it has been isolated, but that cDNA is patent eligible because it is not
naturally occurring. We, therefore, affirm in part and reverse in part the decision of
the United States Court of Appeals for the Federal Circuit.

A

Genes form the basis for hereditary traits in living organisms. The human
genome consists of approximately 22,000 genes packed into 23 pairs of chromosomes.
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Each gene is encoded as DNA, which takes the shape of the familiar “double helix”
that Doctors James Watson and Francis Crick first described in 1953. Each “cross-
bar” in the DNA helix consists of two chemically joined nucleotides. The possible
nucleotides are adenine (A), thymine (T), cytosine (C), and guanine (G), each of
which binds naturally with another nucleotide: A pairs with T; C pairs with G. The
nucleotide cross-bars are chemically connected to a sugar-phosphate backbone that
forms the outside framework of the DNA helix. Sequences of DNA nucleotides con-
tain the information necessary to create strings of amino acids, which in turn are
used in the body to build proteins. Only some DNA nucleotides, however, code for
amino acids; these nucleotides are known as “exons.” Nucleotides that do not code
for amino acids, in contrast, are known as “introns.”

Creation of proteins from DNA involves two principal steps, known as tran-
scription and translation. In transcription, the bonds between DNA nucleotides
separate, and the DNA helix unwinds into two single strands. A single strand is used
as a template to create a complementary ribonucleic acid (RNA) strand. The nucle-
otides on the DNA strand pair naturally with their counterparts, with the exception
that RNA uses the nucleotide base uracil (U) instead of thymine (T). Transcription
results in a single strand RNA molecule, known as pre-RNA, whose nucleotides form
an inverse image of the DNA strand from which it was created. Pre-RNA still con-
tains nucleotides corresponding to both the exons and introns in the DNA mole-
cule. The pre-RNA is then naturally “spliced” by the physical removal of the introns.
The resulting product is a strand of RNA that contains nucleotides corresponding
only to the exons from the original DNA strand. The exons-only strand is known as
messenger RNA (mRNA), which creates amino acids through translation. In trans-
lation, cellular structures known as ribosomes read each set of three nucleotides,
known as codons, in the mRNA. Each codon either tells the ribosomes which of the
20 possible amino acids to synthesize or provides a stop signal that ends amino acid
production.

DNA'’s informational sequences and the processes that create mRNA, amino
acids, and proteins occur naturally within cells. Scientists can, however, extract DNA
from cells using well known laboratory methods. These methods allow scientists
to isolate specific segments of DNA—for instance, a particular gene or part of a
gene—which can then be further studied, manipulated, or used. It is also possible
to create DNA synthetically through processes similarly well known in the field of
genetics. One such method begins with an mRNA molecule and uses the natural
bonding properties of nucleotides to create a new, synthetic DNA molecule. The
result is the inverse of the mRNA’s inverse image of the original DNA, with one
important distinction: Because the natural creation of mRNA involves splicing that
removes introns, the synthetic DNA created from mRNA also contains only the exon
sequences. This synthetic DNA created in the laboratory from mRNA is known as
complementary DNA (cDNA).

Changes in the genetic sequence are called mutations. Mutations can be as
small as the alteration of a single nucleotide —a change affecting only one letter in
the genetic code. Such small-scale changes can produce an entirely different amino
acid or can end protein production altogether. Large changes, involving the dele-
tion, rearrangement, or duplication of hundreds or even millions of nucleotides,
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can result in the elimination, misplacement, or duplication of entire genes. Some
mutations are harmless, but others can cause disease or increase the risk of disease.
As a result, the study of genetics can lead to valuable medical breakthroughs.

B

This case involves patents filed by Myriad after it made one such medical
breakthrough. Myriad discovered the precise location and sequence of what are
now known as the BRCAI and BRCA2 genes. Mutations in these genes can dra-
matically increase an individual’s risk of developing breast and ovarian cancer.
The average American woman has a 12— to 13—percent risk of developing breast
cancer, but for women with certain genetic mutations, the risk can range between
50 and 80 percent for breast cancer and between 20 and 50 percent for ovarian
cancer. Before Myriad’s discovery of the BRCA1 and BRCAZ2 genes, scientists knew
that heredity played a role in establishing a woman’s risk of developing breast and
ovarian cancer, but they did not know which genes were associated with those
cancers.

Myriad identified the exact location of the BRCAI and BRCA2 genes on chro-
mosomes 17 and 13. Chromosome 17 has approximately 80 million nucleotides, and
chromosome 13 has approximately 114 million. Association for Molecular Pathol-
ogy v. United States Patent and Trademark Office, 689 F.3d 1303, 1328 (C.A. Fed.
2012). Within those chromosomes, the BRCA1 and BRCA2 genes are each about
80,000 nucleotides long. If just exons are counted, the BRCA1 gene is only about
5,500 nucleotides long; for the BRCA2 gene, that number is about 10,200. Ibid.
Knowledge of the location of the BRCAI and BRCA2 genes allowed Myriad to deter-
mine their typical nucleotide sequence. That information, in turn, enabled Myriad
to develop medical tests that are useful for detecting mutations in a patient’s BRCA1
and BRCA2 genes and thereby assessing whether the patient has an increased risk
of cancer.

Once it found the location and sequence of the BRCAl and BRCA2 genes,
Myriad sought and obtained a number of patents. Nine composition claims from
three of those patents are at issue in this case. [From Fn. 2: Atissue are claims 1, 2, 5,
6, and 7 of U.S. Patent 5,747,282 (the '282 patent), claim 1 of U.S. Patent 5,693,473
(the "473 patent), and claims 1, 6, and 7 of U.S. Patent 5,837,492 (the '492 patent).]
See id., at 1309, and n. 1 (noting composition claims). Claims 1, 2, 5, and 6 from
the '282 patent are representative. The first claim asserts a patent on “[a]n isolated
DNA coding for a BRCAI polypeptide,” which has “the amino acid sequence set
forth in SEQ ID NO:2.” App. 822. SEQ ID NO:2 sets forth a list of 1,863 amino acids
that the typical BRCAl gene encodes. See id., at 785-790. Put differently, claim
1 asserts a patent claim on the DNA code that tells a cell to produce the string of
BRCAI amino acids listed in SEQ ID NO:2.

Claim 2 of the "282 patent operates similarly. It claims “[t]he isolated DNA of
claim 1, wherein said DNA has the nucleotide sequence set forth in SEQ ID NO:1.”
Id., at 822. Like SEQ ID NO:2, SEQ ID NO:1 sets forth a long list of data, in this
instance the sequence of cDNA that codes for the BRCA1 amino acids listed in claim
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1. Importantly, SEQ ID NO:1 lists only the cDNA exons in the BRCAI gene, rather
than a full DNA sequence containing both exons and introns. See id., at 779 (stat-
ing that SEQ ID NO:1’s “MOLECULE TYPE:” is “cDNA”). As a result, the Federal
Circuit recognized that claim 2 asserts a patent on the cDNA nucleotide sequence
listed in SEQ ID NO:1, which codes for the typical BRCA1 gene.

Claim 5 of the '282 patent claims a subset of the data in claim 1. In particular,
it claims “[a]n isolated DNA having at least 15 nucleotides of the DNA of claim 1.”
App. 822. The practical effect of claim 5 is to assert a patent on any series of 15
nucleotides that exist in the typical BRCAI gene. Because the BRCAI gene is thou-
sands of nucleotides long, even BRCAI genes with substantial mutations are likely
to contain at least one segment of 15 nucleotides that correspond to the typical
BRCA1 gene. Similarly, claim 6 of the *282 patent claims “[a]n isolated DNA having
at least 15 nucleotides of the DNA of claim 2.” Ibid. This claim operates similarly to
claim 5, except that it references the cDNA-based claim 2. The remaining claims at
issue are similar, though several list common mutations rather than typical BRCA1
and BRCAZ2 sequences. See ibid. (claim 7 of the '282 patent); id., at 930 (claim 1 of
the 473 patent); id., at 1028 (claims 1, 6, and 7 of the 492 patent).

C

Myriad’s patents would, if valid, give it the exclusive right to isolate an indi-
vidual’s BRCAI and BRCA2 genes (or any strand of 15 or more nucleotides within
the genes) by breaking the covalent bonds that connect the DNA to the rest of the
individual’s genome. The patents would also give Myriad the exclusive right to syn-
thetically create BRCA cDNA.

But isolation is necessary to conduct genetic testing, and Myriad was not the
only entity to offer BRCA testing after it discovered the genes. The University of
Pennsylvania’s Genetic Diagnostic Laboratory (GDL) and others provided genetic
testing services to women. Petitioner Dr. Harry Ostrer, then a researcher at New
York University School of Medicine, routinely sent his patients’ DNA samples to
GDL for testing. After learning of GDL’s testing and Ostrer’s activities, Myriad sent
letters to them asserting that the genetic testing infringed Myriad’s patents. App.
94-95 (Ostrer letter). In response, GDL agreed to stop testing and informed Ostrer
that it would no longer accept patient samples. Myriad also filed patent infringe-
ment suits against other entities that performed BRCA testing, resulting in settle-
ments in which the defendants agreed to cease all allegedly infringing activity. 689
F.3d, at 1315. Myriad, thus, solidified its position as the only entity providing BRCA
testing.

Some years later, petitioner Ostrer, along with medical patients, advocacy
groups, and other doctors, filed this lawsuit seeking a declaration that Myriad’s pat-
ents are invalid under 35 U.S.C. § 101. The District Court . . . granted summary
judgment to petitioners on the composition claims at issue in this case based on
its conclusion that Myriad’s claims, including claims related to cDNA, were invalid
because they covered products of nature. The Federal Circuit reversed, and this
Court granted the petition for certiorari, vacated the judgment, and remanded the
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case in light of Mayo Collaborative Services v. Prometheus Laboratories, Inc., 566
U.S. (2012).

On remand, the Federal Circuit affirmed the District Court in part and reversed
in part, with each member of the panel writing separately.

[In three separate opinions,] the court held that both isolated DNA and cDNA
were patent eligible under § 101. The central dispute among the panel members
was whether the act of isolating DNA—separating a specific gene or sequence of
nucleotides from the rest of the chromosome—is an inventive act that entitles the
individual who first isolates it to a patent. Each of the judges on the panel had a dif-
ferent view on that question. Judges Lourie and Moore agreed that Myriad’s claims
were patent eligible under § 101 but disagreed on the rationale. Judge Lourie relied
on the fact that the entire DNA molecule is held together by chemical bonds and
that the covalent bonds at both ends of the segment must be severed in order to iso-
late segments of DNA. This process technically creates new molecules with unique
chemical compositions. Judge Lourie found this chemical alteration to be disposi-
tive, because isolating a particular strand of DNA creates a nonnaturally occurring
molecule, even though the chemical alteration does not change the information-
transmitting quality of the DNA.

Judge Moore concurred in part but did not rely exclusively on Judge Lourie’s
conclusion that chemically breaking covalent bonds was sufficient to render isolated
DNA patent eligible. Instead, Judge Moore also relied on the United States Patent and
Trademark Office’s (PTO) practice of granting such patents and on the reliance inter-
ests of patent holders. Id., at 1343. However, she acknowledged that her vote might
have come out differently if she “were deciding this case on a blank canvas.” Ibid.

Finally, Judge Bryson concurred in part and dissented in part, concluding that
isolated DNA is not patent eligible. As an initial matter, he emphasized that the
breaking of chemical bonds was not dispositive: “[TThere is no magic to a chemi-
cal bond that requires us to recognize a new product when a chemical bond is
created or broken.” Id., at 1351. Instead, he relied on the fact that “[t]he nucle-
otide sequences of the claimed molecules are the same as the nucleotide sequences
found in naturally occurring human genes.” Id., at 1355. Judge Bryson then con-
cluded that genetic “structural similarity dwarfs the significance of the structural
differences between isolated DNA and naturally occurring DNA, especially where
the structural differences are merely ancillary to the breaking of covalent bonds, a
process that is itself not inventive.” Ibid.

Although the judges expressed different views concerning the patentability of
isolated DNA, all three agreed that patent claims relating to cDNA met the patent
eligibility requirements of § 101.

II

A

Section 101 of the Patent Act provides:
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“Whoever invents or discovers any new and useful . . . composition of matter, or any
new and useful improvement thereof, may obtain a patent therefor, subject to the con-
ditions and requirements of this title.”

35 U.S.C. § 101.

We have “long held that this provision contains an important implicit excep-
tion[:] Laws of nature, natural phenomena, and abstract ideas are not patentable.”
Mayo, 566 U.S., at (slip op., at 1). Rather, “‘they are the basic tools of scientific
and technological work’  that lie beyond the domain of patent protection. Id., at
(slip op., at 2). As the Court has explained, without this exception, there would
be considerable danger that the grant of patents would “tie up” the use of such tools
and thereby “inhibit future innovation premised upon them.” Id., at (slip op.,
at 17). This would be at odds with the very point of patents, which exist to promote
creation.

The rule against patents on naturally occurring things is not without limits,
however, for “all inventions at some level embody, use, reflect, rest upon, or apply
laws of nature, natural phenomena, or abstract ideas,” and “too broad an inter-
pretation of this exclusionary principle could eviscerate patent law.” 566 U.S., at
(slip op., at 2). As we have recognized before, patent protection strikes a deli-
cate balance between creating “incentives that lead to creation, invention, and dis-
covery” and “imped[ing] the flow of information that might permit, indeed spur,
invention.” Id., at (slip op., at 23). We must apply this well-established standard
to determine whether Myriad’s patents claim any “new and useful . . . composition
of matter,” § 101, or instead claim naturally occurring phenomena.

B

It is undisputed that Myriad did not create or alter any of the genetic infor-
mation encoded in the BRCAI and BRCA2 genes. The location and order of the
nucleotides existed in nature before Myriad found them. Nor did Myriad create
or alter the genetic structure of DNA. Instead, Myriad’s principal contribution was
uncovering the precise location and genetic sequence of the BRCAl and BRCA2
genes within chromosomes 17 and 13. The question is whether this renders the
genes patentable.

Myriad recognizes that our decision in [ Diamond v.] Chakrabarty, 447 U.S. 303
(1980)] is central to this inquiry. In Chakrabarty, scientists added four plasmids
to a bacterium, which enabled it to break down various components of crude oil.
447 U.S., at 305, and n. 1. The Court held that the modified bacterium was pat-
entable. The Chakrabarty bacterium was new “with markedly different character-
istics from any found in nature,” 447 U.S., at 310, due to the additional plasmids
and resultant “capacity for degrading oil.” Id., at 305, n. 1. In this case, by contrast,
Myriad did not create anything. To be sure, it found an important and useful gene,
but separating that gene from its surrounding genetic material is not an act of
invention.



