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The Supreme Court protects the genetic engineers

When Thomas Jefferson, an an amateur scientist himself, wrote the nation's first patent law in 1793, he was
deter mined to ensure that "ingenuity should receive a liberal encouragement." Under his law, "any new
and useful art, machine, manufacture or composition of matter" was patentable and thus legally shielded
from theft. Last week, in a 5-to-4 decision, the Supreme Court applied the Jeffersonian measure to one of
the latest examples of human ingenuity. It ruled that new forms of life created in the laboratory could be
patented.

The decision, climaxing an eight-year legal battle, should give a boost to an emerging industry, genetic
engineering, which seeks to create new life forms. This promising field offers the prospect of advances in
everything from medicine and food production to alternate energy forms. The court's ruling also revived
fears — vastly exaggerated in the opinion of most responsible scientists — about the dangers of tampering
with life.

The center of dispute was a new human-made variation of the common bacterium Pseudomonas. While
working at General Electric's Schenectady, N.Y., labs in the early 1970s, Indian-born Microbiologist
Ananda M. Chakrabarty made a significant discov ery. Chakrabarty knew that cer tain bacteria are able to
break up hydrocarbons. What he found was that the genes responsible for this capacity are not contained in
the bacterium's single chromosome, or principal repository of DNA, the genetic times Instead, they reside
in small, auxiliary parcels of genes, called plasmids, elsewhere in the cell. Taking plasmids from three oil-
eating bacteria, Chakrabarty transplanted them into a fourth, thereby creating a crossbred version with a

voracious appetite for oil.
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Freeze-dried until needed, then sprinkled on straw and tossed into the ocean, the superbugs could
presumably make quick work of oil spills by breaking down the crude into harmless protein and carbon
dioxide. Says Chakrabarty, 42, now a researcher at the University of Illinois Medical Center: "You can make
tons of these microorganisms in a matter of days." Nor, he says, would the bacteria pose any danger. After

the feast, they would die for want of oil.

When GE tried to patent the bacterium in 1972 under Chakrabarty's name,

U.S. patent officials balked. They argued, in effect, that if either Jefferson or Congress had intended life to
be patentable, special laws would not have been needed to protect certain new plant hybrids like the Red
American Beauty Rose. But when GE pressed its case, the Court of Customs and Patent Appeals rejected
the Government's argument, and the Supreme Court last week went along with that position. As Chief
Justice Burger explained, the issue is "not between living and inanimate things, but between products of

nature—whether living or not —and human-made inventions."

Though GE was pleased by the decision, it seems in no rush to exploit the bug commercially. Ronald
Brooks, head of the GE environmental unit where Chakrabarty did his work, says that the company would
entertain licensing agreements with those who want to develop the oil eater. But he adds that GE does not

see a market big enough for it to become directly involved.

Others are less hesitant. Awaiting the outcome of the GE appeal are patent applications for at least 100
different kinds of organisms or processes to make organisms. All are products of genetic engineering
activities in more than a dozen companies and countless university laboratories in the U.S. and abroad.
Most of this work does not involve the relatively simple process of plasmid reshuffling used by
Chakrabarty, but the more complex and promising technique of recombinant DNA, or gene splicing. With
it, scientists actually break apart DNA, using so-called restriction enzymes, and isolate certain desirable
genes. These genes are then inserted into plasmids, again using enzymes, and transferred into another
bacterium. The recipient bug, in effect, becomes a new life form with all the characteristics and capabilities

carried by the spliced-in genes.

Even in its infancy, the technology has led to the making of new bacteria that are in fact microscopic
chemical factories. Already the common intestinal bacterium E. coli, the favorite tool of such researchers,
has been genetically "re-engineered" to produce human insulin and interferon, the antiviral protein that
could be effective against several types of cancer, as well as the hormone that stimulates growth in humans.
In the future, scientists should be able to use such reprogrammed bugs to meet other medical needs:
manufacturing malaria vaccine, for example, or creating chemicals to heal burns, kill pain or stanch the

flow of blood from wounds.
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Yet the new technology should ixtend far beyond medicine.

Scientists are talking about creating bugs that will enable plants to "fix" nitrogen directly from the air,
thereby reducing the dependence on fertilizers. Others could be created to make amino acids, a building
block of proteins and thus a basic food source. Some organisms, like Chakrabarty's oil eater, might be
developed to degrade metals and other materials; these could help mining companies leech ores from hard-
to-reach veins or assist in the cleanup of such toxic waste sites as Love Canal. Even the energy crisis might
be alleviated by the genetic engineers, who are devising new ways of using yeast to make alcohol, and other
superbugs for making fuels, antifreeze compounds and plastics. Says Molecular Biologist Herman Lewis,
the National Science Foundation's adviser on recombinant DNA: "Theoretically, any process occurring in
nature can be harnessed for man's use. We could even learn how to duplicate photosynthesis, the basic
energy-converting process in green plants." Basically, says Eli Lilly Vice President for Research Irving
Johnson "You're talking about a process that could affect all living species. I can't think of a single event
that is as broad as that, except maybe the discovery of atomic particles."

With so much research already going on, the Supreme Court's decision mainly gives formal sanction to
what had been happening for some time, a classic example of the law's lagging behind technology. Millions
of dollars have been invested without patent protection. Says Bernard Talbot, special assistant to the
director of the National Institutes of Health: "Recombinant DNA work is going on in numerous labs. This
would have gone on whatever the court decided." Chief Justice Burger himself acknowledged that a patent
law "will not deter the scientific mind from probing into the unknown any more than Canute could

command the tides."

The most important patent application now pending is for the key gene-splicing processes developed by
Microbiologists Stanley Cohen of Stanford and Herbert Boyer of the University of California: both have
signed over royalty rights to their respective universities, but Boyer is a major stockholder in Genentech
Corp., a Bay Area genetic engineering firm, and obviously stands to make money from the process. No one
quarrels with that. But there is a mixed view of just how much good will accrue from the introduction of
patents to the infant industry.

Biochemist Ronald Cape, chairman of Berkeley's Cetus Corp., a rival firm, sees patents as increasing the
"free flow of ideas." More companies and investors are sure to plunge into the expensive business with less
fear of having ideas stolen, or at least with an assurance of legal recourse if they are. But others fear that
just the opposite will happen: that scientists will be cautious about sharing information, long an essential
part of the scientific process. Warns M.I.T.'s Jonathan A. King, a molecular biologist: "Now you have the

prospect of keeping a strain [of bacteria] out of circulation until you have the patents." Wolfgang Joklik,
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chairman of Duke University's department of microbiology and immunology, wants to see scientists
rewarded for what they do. But he adds with concern, "I just don't want to see organisms patented for

commercial exploitation. I would like to be sure that everything is available for basic research."”

There will almost certainly be efforts to get around the patents of others through slight variations. Says
James Watson, Nobel laureate and co-discoverer in the 1950s of the double-helix structure of DNA: "It will
be awfully hard to show uniqueness, to prove that one man's microbe is really different from another's."
That, says J. Leslie Glick, president of Genex Corp. in Bethesda, Md., could lead to modifying bacterial
strains mainly for "defensive reasons, a waste of research." Lawyers especially stand to gain if patenting life
becomes their way of making a handsome living. Quipped Stephen Turner, president of Bethesda Research
Laboratories: "I call this the Patent Lawyer's Employment Act of 1980."

For others, the decision stirred renewed anxieties. They argue that altering life, to say nothing of patenting
it, is not the wisest of human activities. Better, they say, to leave the doomsday bugs to fiction. Said the
Peoples Business Commission, a Washington-based consumer group, in a hyperbolic press release greeting
the court's decision: "The Brave New World that Aldous Huxley warned us of is now here." Nobel Laureate
George Wald, a guru of various antiestablishment causes, echoed those concerns. If the GE bug ever gets
loose in the world, he said, "it could digest petroleum that has not been spilled. You can't put bacteria on a

leash once you introduce them into the environment."

Chakrabarty, who stands to make no money from his discovery because GE will own the patent, crisply

dismisses such dissent. "I can't respond to imaginary scenarios," he told TIME Correspondent

David Jackson. He insists that his Pseudomonas is safe, although it was developed before the Government
imposed strict containment rules for lab experiments with such organisms. Indeed, in the past few years,
researchers in dozens of labs have been performing similar experiments, and as Burger put it, there has
been no "gruesome parade of horribles" forecast by the naysayers to the new research. Yet with
Shakespeare, Burger acknowledged, "It is sometimes better to 'bear those ills we have than fly to others
that we know not of.' " If Hamlet's wisdom had prevailed, there probably would be no such thing as genetic
engineering with all its potential for good. For that matter, there probably would be no science.
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@ Pre-Myriad Patent Review

Patents on DNA have not caused the severe disruption of biomedical research

OWNING

By Gary Stix

here is a gene in your body’s cells that plays a key role in early spinal cord devel-

opment. It belongs to Harvard University. Another gene makes the protein that

the hepatitis A virus uses to attach to cells; the U.S. Department of Health and

Human Services holds the patent on that. Incyte Corporation, based in Wil-
uungou, wel., has patented the gene of a receptor for histamine, the compound released
by cells during the hay fever season. About half of all the genes known to be involved in
cancer are patented.

Human cells carry nearly 24,000 genes that constitute the blueprint for the 100 tril-
lion cells of our body. As of the middle of last year, the U.S. Patent and Trademark Office
had issued patents to corporations, universities, government agencies and nonprofit
groups for nearly 20 percent of the human genome. To be more precise, 4,382 of the
23,688 genes stored in the National Center for Biotechnology Information’s database are
tagged with at least one patent, according to a study published in the October 14, 2005,
Science by Fiona Murray and Kyle L. Jensen of the Massachusetts Institute of Technol-
ogy. Incyte alone owns nearly 10 percent of all human genes.

The survey of the gene database confirmed that the patenting of life is today well es-
tablished. Yet it still strikes a lot of people as bizarre, unnatural and worrisome. “How
can you patent my genes?” is often the first question that comes up. How can someone
own property rights on a type of mouse or fish when nature, not humans, “invented” its
genes? What happens to the openness of scientific research if half of all known cancer
genes are patented? Does that mean that researchers must spend more time fighting in
the courts than looking for a cure?

Ethicists, judges, scientists and patent examiners continue to immerse themselves in
these debates, which will only grow more acute in a new era of personalized medicine
and of genomics and proteomics research that examines the activities of many different
genes or proteins at the same time. Doctors will rely increasingly on patented tests that
let clinicians match genetically profiled patients with the best drugs. Investigators are
already assessing the functioning of whole genomes. Potentially, many of the biological
molecules deployed in these complex studies could come burdened with licensing stipula-
tions that would prevent research leading to new therapies or that would fuel the nation’s
already robust health care inflation.

Anything under the Sun

THE QUESTION of “who owns life” has been asked before. But the M.I.T. researchers’
taking stock of the intersection of intellectual property and molecular biology came fit-
tingly at the 25th anniversary of a landmark decision by the U.S. Supreme Court that
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and societal norms anticipated by critics. But the deluge may be yet to come
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held that living things are patentable—as long as they incor- THE HUMAN PATENTOME

M M . <« »
porate human intervention—in essence, that they are “made This map of the chromosomes offers an indication of how often genes

by humans. have been patented in the U.S. Each colored barrepresents the
Ananda M. Chakrabarty, a General Electric engineer, number of patentsin a given segment of a chromosome, which can

filed for a patent in 1972 on a single strain of a Pseudomonas contain several genes. Patents can claim multiple genes, and one gene

bacterium that could break down oil slicks more efficiently may receive multiple patents. As a result, the number of patents

than if a bioremediation Specialist deployed multiple strains indicated for each chromosome does not necessarily match the sum

for the task. Chakrabarty did not create his strain by what is of the values represented by the colored bars.

usually meant by genetic engineering—in fact, recombinant CHROMOSOME

filing. Instead he tinkered with the bacterium in a more clas- o

sical way and coaxed it to accept plasmids (rings of DNA)

from other strains with the desired properties. The patent of- J\ ‘ ‘ ”
fice rejected Chakrabarty’s application, saying that “products il ||||\ |||| ||H|| \Im ||\| ¥ |} |I l i ﬁﬂlﬁ' uulwm|m|mnn |||||h|‘ il |‘l‘||H| T |||”I\||\ i)
of nature” that are “live organisms” cannot be patented. C | B0 Nl

By the time the Supreme Court decided to hear the appeal
of the case in 1980, the landscape of molecular biology was
changing radically. The splicing of DNA from one organism
to another had become commonplace. A new firm called Am-
gen had formed that year to take advantage of the nascent \ ‘H |
technology of cutting and pasting DNA. A paper had just ap- M II I\II | n}| i \HI |{ 1 ||||h Ll || | '1 u i \I\ | 1 \II‘II:III\ Hﬂm I ||I‘ ||\|M| 1y I I‘H| Hl )
peared detailing how recombinant methods had been used to
synthesize interferon. Stanley Cohen and Herbert Boyer re-
ceived a patent on a key technology for manipulating DNA.

DNA splicing methods were not invented until the year of his I

(2,769 genes/504 patents)

AN

(1,776 genes/330 patents)

Technological boosterism was in the air. Congress passed the .

Bayh-Dole Act, which allows universities to engage in exclu- J

sive licensing agreements for technology they have patented. ‘

The Stevenson-Wydler Act let the National Institutes of J{|| ‘| ‘| Il |L ‘ ‘u Il || ‘l‘ | ‘

Health and other federal agencies do the same. ﬂh.l TR LT 1L DR YL T ﬂ.\nh\ I ‘I\II\I I
The Supreme Court justices received friend-of-the-court (1,445 genes/307 patents)

briefs arguing both for and against granting the claims in the
Chakrabarty patent. Groups ranging from Genentech to the
Regents of the University of California urged that the patent L | | H ‘l ‘ ”‘ ’ |\
application be granted, citing benefits for pharmaceutical devel- (Y D YT B |||||| Iim‘l i T 0 T
opment, environmental remediation and new sources of energy,
t(? name a few. The Peoples Business Commission, co-directed (1,023 genes/215 patents)
by activist Jeremy Rifkin, decried the commodification of life 5 ‘ ‘

|

IR T

and described environmental disasters in the offing.
. . . x i I|||\||I Il AT T \h \ ||| \ |||u|\ ||||iu|i|| )
(1,261 genes/254 patents)
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= Last year marked the 25th anniversary of the landmark

court decision that opened a floodgate of patenting on In the majority opinion, Chief Justice Warren Burger waved gg:
both DNA and even whole organisms. away the objections to patenting life as irrelevant, saying that g

= Nearly one fifth of the nearly 24,000 genes in the human “anything under the sun that is made by man” could be pat- e
genome have one or more patents on them. Almost 50 ented. The only question for the court was whether the bacte- z ;E
percent of known cancer genes have been patented. rium was a “product of nature” or a human invention. “Ein- 5%

= Overall the feared blocking of basic research by ownership stein could not patent his celebrated law that E = m¢?; nor could =
of both gene-based tools and critical knowledge has not Newton have patented the law of gravity,” the opinion ac- s g
yet occurred, but it still could materialize as genomic knowledged. But as a “product of human ingenuity,” Chakra- o
and proteomic discoveries are commercialized. barty’s engineered bacterium was different. Dismissing Rifkin’s é 8

= Inthe U.S., ethical issues about patenting life have been “gruesome parade of horribles,” the court suggested that it was g;
largely ignored in enacting legal decisions and policy, incapable of standing in the way of progress. “The large amount ge
but they are still a consideration in Europe and Canada. of research that has already occurred when no researcher had 3
sure knowledge that patent protection would be available sug- 2
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gests that legislative or judicial fiat as to patentability will not
deter the scientific mind from probing into the unknown any
more than Canute could command the tides,” Burger noted.
After the close 5-4 ruling, industry and academia have
looked to the broad interpretation of patentability in the
Chakrabarty case as justification for patenting not only genes
but other stuff of life, whole organisms and cells—including
stem cells—to give but an incomplete list. The early patents
on genes followed closely in the tradition of patents on chem-
icals. Incyte does not actually own the rights to the gene for
the histamine receptor in your body but only to an “isolated
and purified” form of it. (At times, patent examiners or courts
have invoked the U.S. Constitution’s prohibition of slavery to

www.sciam.com

explain why a patent cannot be issued on an actual human or
on his or her body parts.) A patent on an isolated and cloned
gene and the protein it produces grants the owner exclusive
rights to market the protein—say, insulin or human growth
hormone—in the same way that a chemical manufacturer
might purify a B vitamin and file for a patent on it.

Little Effort, Less Originality
BY THE 19905 the inexorable pace of technological devel-
opment had overturned the status quo again. The high-speed
sequencing technologies that emerged during that decade—
which powered the Human Genome Project—muddied the
simple analogy with chemical patenting.
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An expressed sequence tag (EST) is a sequenced segment of
DNA only a few hundred nucleotides long located at one end
of a gene. It can be used as a probe to rapidly fish out the full-
length gene from a chromosome. Researchers started filing pat-
ents on ESTs—sometimes by the hundreds. They did so with-
out really knowing what the ESTs in question did: the appli-
cants often guessed at the biological function of the gene
fragments by poking through protein and DNA databases.
“This involves very little effort and almost no originality,” once
remarked Bruce Alberts, former president of the National
Academy of Sciences.

The justification for patenting DNA sequences of unclear
function was that these ESTs could serve as research tools. Yet
this reason was precisely what concerned much of the scien-
tific community. Owners of patents on EST probes might de-
mand that researchers license these tools, adding expense and
red tape to medical research and possibly impeding the devel-
opment of new diagnostics and therapeutics.

In a 1998 article in Science, Rebecca S. Eisenberg of the
University of Michigan Law School and Michael A. Heller,
now at Columbia Law School, worried about the emergence
of an “anticommons,” the antithesis of the traditional pool of

common knowledge that all scientists share freely. Those con-
cerns were heightened by the audacious scope of some of these
applications, which staked out not only the ESTs but any
DNA that resides adjacent to them. Such a claim could trans-
late, in theory, into granting property rights for an entire
chromosome.

But a further, more intellectual objection to the concept of
these patents was that the use of ESTs to pin down the location
of genes actually occurs in a database, not in a laboratory. The
value of ESTs exists more as information than as one of the
tangible “processes, machines, manufactures and composi-
tions of matter” that are eligible for patenting. Abstract ideas
have traditionally been considered outside the realm of patent-
able subject matter, although a number of federal court cases
have blurred this distinction during the past 10 years.

Allowing information to be patented would tend to under-
mine the balancing act that is a cornerstone of the whole sys-
tem. In exchange for a 20-year monopoly, the patent applicant
must disclose how to make an invention so that others can use
that knowledge to improve on existing technology. But how
does the traditional quid pro quo work if the information
disclosed to others is the patented information itself? Does the

WHO OWNS THE PATENTS?

YEARLY U.S. PATENTS RELATED TO DNA OR RNA
The granting of patentsinvolving nucleic acids, including from nonhumans, peaked NUMBER OF
in 2001 and then declined (graph), probably because of tightening requirements. LARGEST PATENT HOLDERS PATENTST
The holders of many of the patents are listed in the table (right].
University of California 1,018
U.S. government 926
£ 5,000 Sanofi Aventis 587
% GlaxoSmithKline 580
< 4,000 Incyte 517
§ Bayer 426
o . Chiron 420
§ 3,000 2005 (projected) Genentech 401
o Amgen 396
2 2,000 Human Genome Sciences 388
2 Wyeth 371
S 1,000 Merck 365
2 Applera 360
5 0 ———— University of Texas 358
1976 1980 1984 1988 1992 1996 2000 2004* LB S
Johns Hopkins University 331
Year of Issue A
* through 11/30/05 Pfizer 289
Massachusetts General Hospital 287
Novo Nordisk 257
PATENTS ON HUMAN GENES Harvard University 255
As the pie chart shows, private Unclassified 2% Stanford University 231
interests in the U.S. were the largest Unpatented 82% Public 3% Lilly 217
holders of patents onthe 23,688 Affymetrix 207
human genes in the National Center Cornell University 202
for Biotechnology Information Private 14% Salk Institute 192
database in April 2005. Columbia University 186
University of Wisconsin 185
Massachusetts Institute of Technology 184
tasof9-14-05
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PATENTING LIFE: ACHRONOLOGY

The patent system—both courts and patent
examiners—has always wrestled with the
question of what is truly an invention (and
therefore deserving of a patent) and what
constitutes a mere attempt to expropriate
inunaltered form a physical law or material
from the natural world, a reason forrejecting
an application.

1889

The commissioner of patents determines that
plants, even artificially bred ones, are “products
of nature,” and therefore ineligible for patenting.
The applicantin this case—Ex parte Latimer—had
tried to patent fibers separated from the plant

Iris
and was turned down

1930

The U.S. Congress passes the Plant
Patent Act, which allows the patenting
of new plant varieties thatreproduce
asexually

1948

ASupreme Courtruling held that
simply combining bacteria does not
count as an invention (Funk Brothers
Seed Company v. Kalo Inoculant
Company)

1971

Cetus, the first biotech-
nology company, opens
itsdoors

mere act of using that information in the course of conducting
scientific research run the risk of infringement?

In response to some of these pressures, in 2001 the U.S.
patent office made final new guidelines that directed examiners
to look for “a specific and substantial utility” in granting bio-
technology patents. In most other technological pursuits, the
requirement that a patent be useful is secondary to criteria such
as whether an invention is truly new, because most inventors
do not seek protection for worthless inventions. In the arena of
life patents, the assessment of an invention’s usefulness has
become a crucial filter to maintain a check on patent quality.
Designating a sequence of DNA simply as a gene probe or chro-
mosome marker is not enough to meet the new rules.

These changes have had an effect. So far only a small num-
ber of EST patents have been issued, according to the NAS. An
important affirmation of the patent office’s approach to weed-
ing out useless and overly broad patents came in a decision on
September 7, 2005, by the U.S. Court of Appeals for the Fed-
eral Circuit (CAFC), which hears appeals of patent cases. The
court upheld the patent office’s denial of Monsanto’s applica-
tion for a patent for five plant ESTs that were not tied to a
given disease. The patents would have amounted to “a hunting
license because the claimed ESTs can be used only to gain fur-
ther information about the underlying genes,” wrote federal
circuit chief judge Paul Michel.

Data on the extent of a feared anticommons have just be-
gun to emerge in recent months. A survey performed as part
of an NAS report—“Reaping the Benefits of Genomic and Pro-
teomic Research,” released in mid-November 2005—received
responses from 655 randomly selected investigators from uni-
versities, government laboratories and industry about the ef-
fect of life patents on genomics, proteomics and drug develop-
ment research. The study found that only 8 percent of academ-
ics indicated that their research in the two years prior had
anything to do with patents held by others; 19 percent did not
know if their research overlapped; and 73 percent said that
they did not need to use others’ patents. “Thus, for the time

www.sciam.com

Continued on next page

being, it appears that access to patents or information inputs
into biomedical research rarely imposes a significant burden
for academic biomedical researchers,” the report concluded.

The number of patents actively being sought has also de-
clined substantially. Patents referring to nucleic acids or close-
ly related terms peaked at about 4,500 in 2001, according to
arecent report in Nature Biotechnology, and declined in four
subsequent years—a trend that may result, in part, from the
patent office’s tightening of its utility requirement [see box on
opposite page].

Some of the downturn may relate to the success of a de
facto open-source movement in the biomedical sciences, akin
to the one for information technologies. In 1996 scientists from
around the world in both the public and private sectors devised
what are referred to as the Bermuda Rules, which specify that
all DNA sequence information involved in the Human Genome
Project should be placed immediately into the public domain.
Data sharing was later encouraged in other large-scale projects,
such as the Single Nucleotide Polymorphism Consortium,
which mapped genetic variation in the human genome. In some
cases, researchers have taken out patents defensively to ensure
that no one else hoards the knowledge. Both companies and
public health groups involved with discovering and sequencing
the SARS virus are trying to form a “patent pool” to allow
nonexclusive licensing of the SARS genome.

This embrace of the public domain torpedoed the idea of
building a business on public information. Both Celera Ge-
nomics and Incyte—two leaders in the genomics field—re-
structured in the early years of the new century to become drug
discovery companies. J. Craig Venter, who spearheaded the
private effort to sequence the human genome, left Celera and
turned into an open critic. “History has proven those gene pat-
ents aren’t worth the paper they were written on, and the only
ones who made money off them were the patent attorneys,”
Venter commented at a 2003 conference.

A patent thicket that blocks basic research has also failed
to materialize because academics tend not to respect intellec-
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tual property. Noncommercial research, in their view, receives
an exemption. Yet a 2002 case decided by the CAFC—Madey
v. Duke—disabused universities and other nonprofit institu-
tions of any notion of special status. The court decided that
noncommercial research furthers the “legitimate business ob-
jectives” of a university, and so both research tools and mate-
rials, which would include DNA, do not merit an exemption.
(An exemption does exist for research that is specific to prepar-
ing an application to file for a new drug.)

Patent holders generally have little interest in beating down
lab doors to track down infringers. In the wake of the Madey
decision, the level of notification from patent owners has picked
up a bit, according to the NAS survey, but this increase has not
caused major disruption. A growing awareness of the absence
of an exemption, however, could lead to a more restrictive re-
search environment, which is why the NAS panel recommended
that Congress put in place a statutory research exemption.

Major intellectual-property hurdles may begin to appear as
genomics and proteomics—fields in which many genes or pro-
teins are studied together—reach maturation. “The burden on
the investigator to obtain rights to the intellectual property
covering these genes or proteins could become insupportable,
depending on how broad the scope of claims is and how patent
holders respond to potential infringers,” the NAS panel
remarked.

Genomics and proteomics are only starting to bear fruit in
the form of medical diagnostics and drugs. “You really get
ownership issues coming up when things get closer to market,”
says Barbara A. Caulfield, general counsel for Affymetrix, the
gene-chip company that has opposed DNA patenting because
it could impede research with its products.

Already, Caulfield says, examples of patents with a very
broad scope burden both industry and academia. Genetic
Technologies Ltd., an Australian company, holds patents that
it is using to seek licensing arrangements from both compa-
nies and universities that conduct research on the noncoding
portion of the genome. The breadth of its patents—covering

82 SCIENTIFIC AMERICAN

The Human Genome Project
islaunched

Harvard University gets a patent for the
OncoMouse, arodent with a gene inserted that
predisposes it to cancer

Human chromosomes

1996

sequencing pass aresolution—the

Bermuda Rules—that states that “all

DNAsequencing

human genomic sequence information,

generated by centers funded for large-
scale human sequencing, should be

Both public- and private-sector scientists
from all over the world involved in DNA

freely available and in the public domain”

methods of obtaining information from the approximately 95
percent of the genome that is sometimes erroneously called
junk DNA—would make most scientists rub their eyes. Ge-
netic Technologies, however, has already entered into licens-
ing arrangements with the likes of U.S. biotechnology giant
Genzyme and Applera, the parent of Celera and Applied
Biosystems.

Keeping the Ordre Public
U.S. POLICYMAKERS and courts have, in general, taken a
no-holds-barred approach to the commercialization of new
biotechnologies. Though often debated by government advi-
sory panels, ethical, philosophical and social questions have
seldom entered into actual decision making about whether to
extend patent protection to living things. In Chakrabarty, the
Supreme Court justified its decision, in part, by quoting the
statement of the first patent commissioner, Thomas Jefferson,
that “ingenuity should receive a liberal encouragement.”
One of the obvious questions raised by the Chakrabarty
decision was, Where does patenting life stop? Does it extend to
creatures above the lowly Pseudomonas on the phylogenetic
tree? In 1988, eight years after Chakrabarty, the patent office
issued No. 4,736,866, the patent for the Harvard OncoMouse,
which contained a gene that predisposed the animal to contract
cancer, a valuable aid in researching the disease. The justifica-
tion for granting the patent could be traced directly to the rea-
soning of the justices in Chakrabarty: the addition of the onco-
gene meant that this was a mouse “invented” by a human.
Not every country has handled the issue of patenting high-
er organisms with the same utilitarian bent demonstrated by
U.S. courts and bureaucrats. Much more recently, Canada
reached an entirely different decision about the small mammal
with the extra gene. On appeal, the Supreme Court of Canada
rejected the Harvard OncoMouse patent. In 2002 it decided
that the designation “composition of matter”—in essence, an
invented product that is eligible for patenting—should not ap-
ply to the mouse. “The fact that animal life forms have numer-
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ous unique qualities that transcend the particular matter of
which they are composed makes it difficult to conceptualize
higher life forms as mere ‘compositions of matter,” ” Justice
Michel Bastarache asserted. “It is a phrase that seems inade-
quate as a description of a higher life form.”

Europe, too, was more circumspect than the U.S. about
embracing the cancer mouse. The European Patent Office nar-
rowed the scope of the OncoMouse patent to cover only mice
instead of all rodents. It did so by invoking a provision of its
patent law that has no comparable clause in U.S. statutes. It
brought to bear Article 53 of the European Patent Convention,
which bars patents that threaten “‘ordre public’ or morality.”

European regulators have also eviscerated the patent port-
folio on breast cancer genes held by the Utah-based Myriad
Genetics. In the U.S., patents on diagnostic genes, more than
other DNA patents, have inhibited both research and clinical
medicine. Myriad has used its patents to stop major cancer
centers from devising inexpensive “home-brew” tests for the
breast cancer genes BRCAT and BRCA2. In Europe, a coali-
tion of research institutes challenged Myriad’s patents, invali-
dating some and limiting others. Because of the paring back
of Myriad’s rights, the tests are now free for everyone except
Ashkenazi Jewish women, who must pay Myriad’s licensing
fees. The mutations that are still covered by Myriad’s remain-
ing patents are most commonly found in Ashkenazi women.
By law, a doctor must ask a woman if she is an Ashkenazi Jew,
which has provoked howls from geneticists.

A replay of these scenes is unlikely in the U.S. In Chakra-
barty, the Supreme Court remarked that the type of ethical
questions raised by Rifkin’s group should be addressed by
Congress, but most legislative attempts have foundered so far.
If any fundamental change does come, it will most likely hap-
pen through the Supreme Court’s examination again of one of
the key decision points in Chakrabarty: the definition of the
ever shifting line between laws of nature and invention.

Legal analysts are eagerly awaiting a Supreme Court deci-
sion expected this year that may help clarify how far to push
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back the borders of what was once considered unpatentable.
The high court has agreed to hear a case—Laboratory Corp.
of America Holdings v. Metabolite Laboratories, Inc.—that
will determine whether the simple correlation of an elevated
level of the amino acid homocysteine with a deficiency of two
B vitamins “can validly claim a monopoly over a basic scien-
tific relationship used in medical treatment such that any doc-
tor necessarily infringes the patent merely by thinking about
the relationship after looking at a test result,” in the language
of Laboratory Corp., the plaintiff. The patent claim covers only
the correlation itself, not the electrical and mechanical equip-
ment that is used to carry out the test. The case is of intense
interest not only to a biotechnology industry in which raw in-
formation has become increasingly valuable but also to the
information technology industry, where the patentability of
software and business methods has also been a matter of dis-
pute. “This could have an impact not just on DNA patenting
but on emerging areas such as nanotechnology and synthetic
biology,” says Arti K. Rai, a law professor at Duke University.
Friend-of-the-court briefs will argue that the Jeffersonian
doctrine of promoting invention should prevail. But the case
also resonates with Chakrabarty and case law that preceded it.
As technology advances, courts will have to come to grips again
and again with defining the meaning of the phrase “anything
under the sun that is made by man.” Should tinkering with a
single gene in a mouse—or the mere act of detecting an inverse
relation between two molecules—suffice always to confer on
an “inventor” a limited monopoly for two decades?

MORE TO EXPLORE

Who Owns Life? Edited by David Magnus, Arthur Caplan and Glenn
McGee. Prometheus Books, 2002.

Intellectual Property Landscape of the Human Genome. Kyle Jensen
and Fiona Murray in Science, Vol. 310, pages 239-240; October 14,
2005.

Reaping the Benefits of Genomic and Proteomic Research: Intellectual
Property Rights, Innovation, and Public Health. Committee on
Intellectual Property Rightsin Genomic and Protein Research and
Innovation. National Research Council, National Academies Press, 2005.
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Justices, 9-0, Bar Patenting Human Genes

By ADAM LIPTAK

WASHINGTON — Human genes may not be patented, the Supreme Court ruled unanimously on
Thursday. The decision is likely to reduce the cost of genetic testing for some health risks, and it
may discourage investment in some forms of genetic research.

The case concerned patents held by Myriad Genetics, a Utah company, on genes that correlate with
an increased risk of hereditary breast and ovarian cancer. The patents were challenged by scientists
and doctors who said their research and ability to help patients had been frustrated.

After the ruling, at least three companies and two university labs said that they would begin
offering genetic testing in the field of breast cancer.

“Myriad did not create anything,” Justice Clarence Thomas wrote for the court. “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.”

The course of scientific research and medical testing in other fields will also be shaped by the
court’s ruling, which drew a sharp distinction between DNA that appears in nature and synthetic
DNA created in the laboratory. That distinction may alter the sort of research and development
conducted by the businesses that invest in the expensive work of understanding genetic material.

The decision tracked the position of the Obama administration, which had urged the justices to
rule that isolated DNA could not be patented, but that synthetic DNA created in the laboratory —
complementary DNA, or cDNA — should be protected under the patent laws. In accepting that
second argument, the ruling on Thursday provided a partial victory to Myriad and other companies
that invest in genetic research.

The particular genes at issue received public attention after the actress Angelina Jolie revealed in
May that she had had a preventive double mastectomy after learning that she had inherited a faulty
copy of a gene that put her at high risk for breast cancer.

The price of the test, often more than $3,000, was partly a product of Myriad’s patent, putting it
out of reach for some women.
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That price “should come down significantly,” said Dr. Harry Ostrer, one of the plaintiffs in the case,
as competitors start to offer their own tests. The ruling, he said, “will have an immediate impact on
people’s health.”

Myriad’s stock price was up about 10 percent in early trading, a sign that investors believed that
parts of the decision were helpful to the company. But the stock later dropped, closing the day
down by more than 5 percent.

In a statement, Myriad’s president, Peter D. Meldrum, said the company still had “strong
intellectual property protection” for its gene testing.

The central question for the justices in the case, Association for Molecular Pathology v. Myriad
Genetics, No. 12-398, was whether isolated genes are “products of nature” that may not be
patented or “human-made inventions” eligible for patent protection.

Myriad’s discovery of the precise location and sequence of the genes at issue, BRCA1 and BRCA2,
did not qualify, Justice Thomas wrote. “A naturally occurring DNA segment is a product of nature
and not patent eligible merely because it has been isolated,” he said. “It is undisputed that Myriad
did not create or alter any of the genetic information encoded in the BRCA1 and BRCA2 genes.”

“Groundbreaking, innovative or even brilliant discovery does not by itself satisfy the criteria” for
patent eligibility, he said.

Mutations in the two genes significantly increase the risk of cancer. Knowing the location of the
genes enabled Myriad to develop tests to detect the mutations. The company blocked others from
conducting tests based on its discovery, filing patent infringement suits against some of them.

“Myriad thus solidified its position as the only entity providing BRCA testing,” Justice Thomas
wrote.

Even as the court ruled that merely isolating a gene is not enough, it said that manipulating a gene
to create something not found in nature is an invention eligible for patent protection.

“The lab technician unquestionably creates something new when cDNA is made,” Justice Thomas
wrote.

He also left the door open for other ways for companies to profit from their research.

They may patent the methods of isolating genes, he said. “But the processes used by Myriad to
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isolate DNA were well understood by geneticists,” Justice Thomas wrote. He added that companies
may also obtain patents on new applications of knowledge gained from genetic research.

Last year, a divided three-judge panel of a federal appeals court in Washington ruled for the
company on both aspects of the case. All of the judges agreed that synthesized DNA could be
patented, but they split over whether isolated but unaltered genes were sufficiently different from
ones in the body to allow them to be protected. The majority, in a part of its decision reversed by
the Supreme Court, said that merely removing DNA from the human body is an invention worthy
of protection.

“The isolated DNA molecules before us are not found in nature,” Judge Alan D. Lourie wrote.
“They are obtained in the laboratory and are man-made, the product of human ingenuity.”

Long passages of Justice Thomas’s opinion read like a science textbook, prompting Justice Antonin
Scalia to issue a brief concurrence. He said the court had reached the right result but had gone
astray in “going into fine details of molecular biology.”

“T am unable to affirm those details on my own knowledge or even my own belief,” Justice Scalia
wrote.

The ruling on Thursday followed a unanimous Supreme Court decision last year that said medical
tests relying on correlations between drug dosages and treatment were not eligible for patent
protection.

Natural laws, Justice Stephen G. Breyer wrote for the court, may not be patented standing alone or
in connection with processes that involve “well-understood, routine, conventional activity.”
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Our Genes, Their Secrets

By ELEONORE PAUWELS

WASHINGTON — THE Supreme Court’s unanimous ruling last Thursday, barring patents on
human genes, was a wise and balanced decision that clears away a major barrier to innovation in
the areas of biotechnology, drug development and medical diagnostics. But the decision is just a
first step toward finding the right balance between protecting legitimate intellectual property and
securing an open future for personalized medicine.

In Association for Molecular Pathology v. Myriad Genetics, the court ruled that “a naturally
occurring segment” of DNA — genetic material that has been isolated from human chromosomes —
cannot be patented because it is simply a product of nature. For policy wonks, the case was a
David-and-Goliath fight, one of the most important patent cases in a decade, with an outcome sure
to affect the $100 billion biotechnology industry, no matter how it was decided.

But while the Supreme Court’s ruling has been welcomed enthusiastically by many, the Myriad
case has been only a modest victory for the advocates of genetic-data sharing. Indeed, none of the
underlying tensions have truly been resolved: we still need to find a way for the biotech industry to
keep a competitive advantage without endangering the welfare of patients and slowing medication
innovation.

In reality, gene patents were only one part of the problem. A more vexing, and still pressing, issue
is how companies withhold genetic data as a trade secret.

The company at the heart of the case, Myriad Genetics, was awarded two patents in the late 1990s
for the human genes BRCA1 and BRCA2 and offered an exclusive test to detect inherited mutations
in them; certain variations in a copy of either one can markedly increase a person’s risk of
developing breast and ovarian cancers.

Since then, nearly one million patients have taken the Myriad test and have had their genetic data
compiled in the company’s proprietary database. That, in turn, has helped provide the company
with an extraordinary informational advantage when it comes to interpreting patients’ test results.
While Myriad has published some research based on its findings and says it plans “to progressively
release” more, for the most part it has designated its trove of patient data as confidential business
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information: a trade secret.

Myriad was able to isolate the BRCA genes in the first place largely because it had access to
government-financed public databases. But fairness aside, there are significant public health
consequences when any one company gets to wall off such important human biological data from
its competitors and, ultimately, from the public.

That information, stripped of any patient-identifying data, could be a boon to cancer researchers as
they try to design optimal treatments for breast and ovarian cancer patients, based on the
individual genetic “signatures” of their tumors. Such a trove could help scientists better understand
the cancer process itself. It seems crazy to keep that potentially lifesaving knowledge away from the
broad cancer research community.

Even before last week’s Supreme Court decision, the importance of gene-related trade secrets,
compared with that of outright patents, was clear. Myriad had already announced that it would
begin, this fall, to replace its BRCA test with one that examines multiple genes implicated in
hereditary cancers — most of which were outside the scope of its gene patents before Thursday’s
ruling. The new test, likewise, is expected to use complex proprietary algorithms, developed from
its prodigious patient data, and therefore be largely protected from competition.

If anything, the court’s decision may prompt biotech companies to rely even more heavily on that
strategy than they do now — an unintended consequence that could stall research in many critical
areas. Those with established beachheads on a gene-related disease or condition will be able to
deter competition, much as they did before last Thursday’s gene-patent ruling.

In the end, it will be patients and the public who pay.

We shouldn’t wait as long to fix this problem as the Supreme Court waited to remedy its 1980
decision that enabled the patenting of human genes until now.

As a first step, the United States Food and Drug Administration should immediately investigate the
impact of trade-secret protection on innovation in personalized medical treatments. The F.D.A.
could also mandate public disclosure as a condition of market approval for genetic testing. Insurers
too have some leverage: they could refuse reimbursements unless clinical data is shared for
interpretation. But perhaps an even more effective remedy would be for scientific researchers
themselves to get genetic information out into the public domain before any one company can call
it a secret.
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Ad hoc efforts in this regard, including that by the Personal Genome Project at Harvard Medical
School, have already put an impressive amount of genetic and molecular information into open-
access databases. But to make sure no company gets an exclusive hold on human genetic data, we
need a data-disclosure effort that reaches critical mass.

On June 5, a consortium of 69 organizations in 13 countries made a great stride toward this end,
agreeing to facilitate the sharing of DNA sequences and clinical information. But the effort still
needs financing for researchers to work together on technical standards for sharing and
interpreting genetic data. An annual public investment of just $1 million would be a start. Research
funders like the National Institutes of Health could induce more institutions to join by asking
grantees to abide by standards set by the consortium. This would help keep open-access efforts
viable and help make sure no one company is able to keep an essential diagnostic test or treatment
out of the public’s reach.

Eleonore Pauwels is a researcher with the Science and Technology Innovation Program at the
Woodrow Wilson International Center for Scholars.
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After Patent Ruling, Availability of Gene
Tests Could Broaden

By ANDREW POLLACK

Almost immediately after the Supreme Court ruled that human genes could not be patented,
several laboratories announced they, too, would begin offering genetic testing for breast cancer
risk, making it likely that that test and others could become more affordable and more widely
available.

The ruling in effect ends a nearly two-decade monopoly by Myriad Genetics, the company at the
center of the case.

“It levels the playing field; we can all go out and compete,” said Sherri Bale, managing director of
GeneDx, a testing company, which plans to offer a test for breast cancer risk. “This is going to make
a lot more genetic tests available, especially for rare diseases.”

Just how many other tests are affected is a bit unclear. Experts say there are not that many tests
offered exclusively by one company because of patents.

But some other patents, like those on bacterial genes that might be useful in producing enzymes or
biofuel, might also now be in jeopardy.

Still, biotechnology industry officials and patent lawyers said on Thursday that the decision should
have little effect on the pharmaceutical industry and on developers of genetically engineered crops.
That is partly because while the court held that isolated DNA could not be patented because it is a
natural product, it did allow patenting of a more synthetic form of DNA that is more commercially
valuable.

“The Supreme Court got it exactly right,” said Eric Lander, the president of the Broad Institute, a
genetic research center affiliated with Harvard and M.I.T. “It’s a great decision for patients, it’s a
great decision for science, and I think it’s a great decision for the biotechnology industry.”

It is not necessarily a great decision for Myriad Genetics, which held the patents on the two genes,
called BRCA1 and BRCA2, at issue in the case.
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Women with certain mutations in either of these genes have an extraordinarily high risk of
developing breast or ovarian cancer. The actress Angelina Jolie, who has one of those mutations,
recently had both breasts removed to sharply reduce the risk of getting cancer.

Myriad, which charges about $4,000 for a complete analysis of the two genes, had used its patents
to keep others from offering such tests.

The company, based in Salt Lake City, said it did not anticipate any impact on its business from the
decision, which it said affected only a small number of its patent claims.

“We have 24 patents, more than 500 patent claims, the vast majority of which are still valid and
enforceable,” Richard Marsh, Myriad’s general counsel, said in an interview.

But the groups that sued Myriad and some testing laboratories said the patents that were
invalidated were the main barriers to competition.

Besides GeneDx, which is a subsidiary of Bio-Reference Laboratories, others that said that they
would offer testing of the BRCA genes include Ambry Genetics; the University of Washington;
Montefiore Medical Center and Quest Diagnostics, the nation’s largest clinical laboratory company.

Mr. Marsh declined to say whether Myriad would try to enforce its remaining patents against any
of these companies.

Robert Cook-Deegan, a research professor at Duke University’s Institute for Genome Sciences and
Policy who has closely studied gene patenting, said he doubted that would happen.

“I think there might be some blustering or saber rattling, but I would be really surprised if they sue
anybody for patent infringement for a diagnostic test,” he said.

Myriad’s stock initially shot up 10 percent after the court’s opinion was issued, but it then retreated
as investors realized that competition would indeed be coming for BRCA testing, which accounted
for about $132 million of Myriad’s $156 million in revenue in the most recent quarter. Myriad
shares ended the day at $32.01, down 5.63 percent.

The company, however, had also faced other challenges from the rapid improvement and declining
costs of gene sequencing.

“Many academic labs, including our own, will soon be offering panel tests for dozens, or even
hundreds of genes, for the same price Myriad historically charged for just two genes,” said Dr.

http://www.nytimes.com/2013/06/14/business/after-dna-patent-ruling...aden.html?nl=todaysheadlines&emc=edit_th_201306 14&pagewanted=print Page 2 of 4


http://health.nytimes.com/health/guides/disease/ovarian-cancer/overview.html?inline=nyt-classifier
http://www.nytimes.com/2013/05/14/opinion/my-medical-choice.html
http://health.nytimes.com/health/guides/disease/cancer/overview.html?inline=nyt-classifier
http://health.nytimes.com/health/guides/specialtopic/genetics/overview.html?inline=nyt-classifier

After Patent Ruling, Availability of Gene Tests Could Broaden - NYTimes.com 6/14/13 10:19 AM
Kenneth Offit, chief of the clinical genetics service at Memorial Sloan-Kettering Cancer Center.

Myriad itself has announced plans to phase out its BRCA gene tests by the middle of 2015 and
replace them with a test that will analyze 25 genes that contribute to the risk of breast cancer and
several other types of cancer. The price is expected to be similar to what the BRCA analysis costs
now.

Also becoming more practical is whole genome sequencing. Some experts had feared that having
numerous patents on individual genes would impede the ability to sequence and analyze a person’s
entire genome, though others doubted that. In any case, that threat is now removed.

Some experts say that other genetic tests that are exclusively controlled by a patent holder include
the test for spinal muscular atrophy and the test for an inherited form of deafness.

Dr. Bale of GeneDx said the deafness gene also caused a skin disease. Her company is allowed to
test for mutations that cause the skin disease, but if it discovers a mutation for hearing loss, it
cannot tell the doctor. Instead, a new blood sample has to be drawn and sent to Athena
Diagnostics, which controls the testing for the deafness gene. Dr. Bale said the court’s decision
should eliminate the need for that arrangement.

It is often said that patents cover 4,000 human genes, or about 20 percent of all human genes,
meaning the decision could have a large impact.

But many of these patents were obtained in the genomics gold rush of the late 1990s and are either
close to expiring or have been allowed to lapse for not being useful.

Moreover, said Christopher M. Holman, a biotechnology patent expert at the University of
Missouri-Kansas City School of Law, many of the gene patents are actually patents on
complementary DNA, or cDNA, which is essentially a gene with extraneous parts removed. The
Supreme Court said cDNA was eligible for patenting because it was not naturally occurring.

Complementary DNA is commercially valuable because it is generally used to genetically engineer a
cell, a plant or an animal.

Still, the Supreme Court ruling could have some broader effects — on bacterial genes, for example.
An analysis in Nature Biotechnology in May concluded that more than 8,000 genes might be at
risk in the Myriad decision, less than half of which were human genes.

It is also possible that the decision could make it hard to patent things other than genes that are
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isolated from natural products, like drugs derived from microorganisms or plants.

Patents on human genes are “almost yesterday’s I.P.” said Hans Sauer, deputy general counsel for
the Biotechnology Industry Organization, a trade group, using the abbreviation for intellectual
property. But inability to patent bacterial genes could slow innovation, he said.

“Paradoxically enough,” he said, “the case bites harder in areas that have the least to do with

human genes.”
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®

The Future of Gene Patents and the Implications

for Medicine

OnJune 13, 2013, in Association for Molecular Pathology
v Myriad Genetics Inc, the US Supreme Court unani-
mously ruled that naturally occurring genes cannot be pat-
ented. Synthetic transcripts of genes, however, can be
patented.! The case involved patent claims covering
BRCATand BRCA2; mutationsin these genes are linked to
anincreased risk for breast and ovarian cancer. Both sides
quickly claimed victory. Harry Osterer, MD, a clinician and
one of the plaintiffs, declared that the Court’s decision
would help society “feel more of the impact of the ge-
nomics revolution."? The Biotechnology Industry Orga-
nization claimed that the decision left intact patents on
the synthetic transcripts, “the commercially mostimpor-
tant form of DNA used in biotechnology."® On the day the
decision was announced, Myriad Genetics stock initially
jumped 12% but finished down 6%. So what does this de-
cision really mean, for both patent law and medicine?

The Myriad decision concerned one particular le-
gal doctrine in patent law, termed "“patentable subject
matter” or “patent eligibility.” Simply put, a patent can
be granted only to someone who “invents or discovers”
a "new and useful process, machine, manufacture, or
composition of matter, or any new and useful improve-
ment thereof."* Historically, courts and the US Patent and
Trademark Office have interpreted these terms broadly
to encompass “anything under the sun made by man.”
This has not included “laws of nature,” “natural phenom-
ena,” "abstractideas,” or "products of nature.” Yet, a fa-
mous 1911 lower court decision concluded that “prod-
ucts of nature” may constitute patentable subject matter
if they were "isolated and purified” from their
surroundings.® Precisely what constitutes a "product of
nature,” or the propriety of this “isolated and purified”
exception, has long been a puzzle. Nonetheless, hu-
man genes have been eligible for patent protection since
at least 1982 under the theory that they were "isolated
and purified” from their surrounding chromosomes. The
Myriad case is the first time the Supreme Court ad-
dressed this practice.

In Myriad, the Court considered 2 types of patent
claims for human genes. The first type covered “iso-
lated genomic DNA," that is, DNA fragments of various
sizes that have simply been removed from the surround-
ing genome. The second type were claims directed to
“complementary DNA" (cDNA), specifically, reverse tran-
scripts of messenger RNAs (mMRNAs). The Court ruled
that claims onisolated genomic DNA were not patent eli-
gible—even if the genomic DNA were “isolated and pu-
rified” from the surrounding chromosome. Claims for
cDNA, however, were patent eligible.

The Court's decision primarily focused on whether
either type of DNA existed as such in nature. Because the
Court viewed isolated genomic DNA as a stretch of DNA

simply excised from a larger chromosomal region, it con-
cluded this was more like a “product of nature” than “a
product of human ingenuity.”! These DNAs did not have
"adistinctive name, character [and] use,” nor did they pos-
sess "markedly different characteristics from any found
in nature.” Although the Court was careful not to negate
Myriad's work in sequencing the BRCA genes, it declared
that "separating [a] gene fromits surrounding genetic ma-
terialis not an act of invention" and that “[g]roundbreak-
ing, innovative, or even brilliant discovery does not by it-
self satisfy"' patent eligibility. Under these circumstances,
the Court was reluctant to extend the “isolated and pu-
rified” doctrine, despite its historical pedigree. There-
fore, claims on isolated genomic DNA are now patent in-
eligible because they are "products of nature.”

But cDNA does not exist, as such, in nature. Even
though the "nucleotide sequence of cDNA is dictated by
nature,” in mRNA transcripts, “the lab technician un-
questionably creates something new when cDNA is
made," according to the Court.' Thus, claims on cDNA are
potentially patentable, although, as the Court noted,
other legal doctrines might still bar patenting of cDNA
sequences in some cases. For example, patents cover-
ing cDNA sequences, although eligible for patent pro-
tection, might still not be patentable, if obvious or if pre-
viously disclosed elsewhere.

One result of Myriad is fairly clear: testing for BRCA
genes should be cheaper. Within hours after the deci-
sion, several companies announced that they would of-
fer BRCAT and BRCA?2 testing for much less than Myri-
ad's then-current prices. Myriad has charged as much as
$4100 for full-sequence testing; some competitors have
announced prices in the range of $1000 to $2200 for
the same level of testing. These price declines will prob-
ably stick. Because Myriad's cDNA claims cover only test-
ing methods that require the creation of cDNA, other
companies will be able to compete with Myriad using
newer sequencing technology that does not involve
cDNA. (Myriad's claims for the method of assessing
breast cancer risk based on BRCAT and BRCA2 se-
quences were struck down at an earlier stage of the case.)
Myriad will likely lower its prices for BRCA testing as it
responds to the competition, although not without a
fight; on July 10, 2013, Myriad sued one of its new BRCA
testing competitors for patent infringement.

Yet, it remains to be seen just how much more
widely available BRCA testing will be. Although Myriad
no longer has a monopoly on sequencing the genes, it
does have an extensive—and exclusive—database of its
past customers’ mutations. That database may help
Myriad determine whether a patient with an unusual ge-
netic variation has a higher risk of cancer or not, al-
though patients with either wild-type BRCA sequences
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or well-known mutations will likely not need the added precision that
the database can provide. In addition, others are actively trying to
replicate Myriad's database of mutations.

What the BRCA testing landscape would have looked like if the
Court had upheld all of Myriad's patent claims is unclear. The now-
invalid claims for the most basic of Myriad's patents would have ex-
piredin February 2016, and new testing technologies might have pro-
duced BRCA tests that would not have infringed on those patents
anyway.

What about the world beyond BRCA? Thousands of genes have
been patented, and thousands of genetic tests are available, but al-
most no genetic tests have caused patent controversies. For ex-
ample, the gene involved in Huntington disease, HTT, has long been
patented, but there have been few complaints about Huntington's
testing because the patents were either not asserted or licensed non-
exclusively and on easy terms.” The "gene patent problem" has been
almost entirely a Myriad Genetics problem. Other firms that might have
been tempted to enforce their gene patents aggressively would have
confronted the same impending patent expirations and noninfring-
ing technological advances that Myriad faces now. Thus, although the
Court's decision brings some reassurance to those worried that hun-
dreds of patents might be asserted against broad gene-sequencing
technologies, that risk never seemed great. The end of Myriad's mo-
nopoly on BRCA testing is to be applauded, but the Court's decision
is likely to have only have limited effects on genetic testing.

Will the Myriad decision chill investment in genetic research?
Probably not. Fewer and fewer researchers have been receiving pat-

ARTICLE INFORMATION

Published Online: July 29, 2013.
doi:10.1001/jamainternmed.2013.10153.

Conflict of Interest Disclosures: None reported.

REFERENCES

1. Association for Molecular Pathology v Myriad
Genetics Inc, 12-398 US (2013). http://www
.supremecourt.gov/opinions/12pdf/12-398
_1b7d.pdf. Accessed June 25, 2013.

JAMA Internal Medicine September 23,2013 Volume 173, Number 17

2. Banks G. Justices reject patent on gene.
Pittsburgh Post-Gazette. June 14, 2013, §A1.

3. Biotechnology Industry Organization. Statement
on US Supreme Court review of isolated DNA
patents. http://www.bio.org/media/press-release
/statement-us-supreme-court-review-isolated-dna
-patents. Accessed June 25, 2013.

4. 35USC§101, Inventions patentable.
5. Diamond v Chakrabarty, 447 US 303 (1980).

ents for isolated genomic DNA sequences. Many gene researchers
are publicly funded, and many researchers are not substantially
motivated by the potential for profits. Synthetically created, novel,
nonobvious DNA sequences—important for purposes other than di-
agnostic testing, such as for creating recombinant biological prod-
ucts—arestill eligible for patents, although it is not clear how impor-
tant those patents might be. Nonetheless, some interpretations of
the Court's decision might chill pharmaceutical research. If, for ex-
ample, a drug company discovers a medically important molecule
naturally produced by a fungus, the decision might prohibit the firm
from patenting the molecule itself. But the company still should be
able to patent medicinal uses of that molecule, as well as useful varia-
tions madeinalaboratory. And, if the company shepherds that new
chemical entity through FDA approval, the approval willinclude the
exclusive right to sell the drug for 5 years.

In fact, on July 2, 2013, public interest organizations filed their
brief in the appeal of their suit, Consumer Watchdog v WARF, to in-
validate claims to human embryonic stem cellsin patents of the Wis-
consin Alumni Research Foundation. The appellate brief argues,
among many other things, that the cells are “products of nature” and
thus not patent eligible under the Myriad decision. It is not at all clear
that those arguments will prevail, but it is more evidence that the
decision will be good for the patent litigation business.

So what does the Myriad decision ultimately mean? In the short
term, it means more competitive markets for diagnostic genetic test-
ing, at least for testing for BRCAT and 2. But in the long term, prob-
ably not very much.

6. Parke-Davis & Co. v H. K. Mulford Co, 189 F 95
(CCSDNY 1911).

7. Merrill SA, Mazza AM; National Research Council
(US) Committee on Intellectual Property Rights in
Genomic and Protein Research and Innovation.
Reaping the benefits of genomic and proteomic
research: intellectual property rights, innovation,
and public health. http://www.ncbi.nlm.nih.gov
/books/NBK19865/. Accessed June 25, 2013.

jamainternalmedicine.com

Downloaded From: http://archinte.jamanetwork.com/ by a University of California - Los Angeles User on 02/27/2014



	PatentingLife-1980
	Owning Stuff of Life 
	Justices, 9-0, Bar Patenting Human Genes=NYTimes.com 
	Our Genes, Their Secrets- NYTimes.com 
	After Patent Ruling, Availability of Gene Tests Could Broaden -NYTimes.com 
	Gene Patents 



