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June 13, 2013

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.

http://topics.nytimes.com/top/reference/timestopics/people/l/adam_liptak/index.html
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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.”

“I 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.”

http://www.aclu.org/files/assets/10%2D1406_0.pdf
http://www.supremecourt.gov/opinions/11pdf/10%2D1150.pdf
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Crispr: Scientists' hopes to 
win Nobel prize for gene-
editing technique at risk 
over patent dispute 
A looming patent dispute threatens to overshadow next week’s announcement and may well scare off the 
Nobel committee from going anywhere near Crispr-Cas9 

• Steve Connor Science Editor  
• @SteveAConnor  
• Friday 2 October 2015 

     
University of California, Berkeley Professor of Chemistry Jennifer A. Doudna and Ulmea University 
Professor and Microbologist Emmanuelle Charpentier (R) speak onstage during the Breakthrough Prize 
Awards Ceremony 

There are no prizes for coming second, at least no Nobel prizes which is 
why everyone’s eyes will be on Stockholm next week when the greatest 
accolades in science will be announced. 

Hot favourites for the chemistry prize are two scientists widely credited 
with discovering a revolutionary gene-editing technique that is changing 
the scientific landscape of everything from genetic medicine to the 
development of new crops and bio-products. 

American Jennifer Doudna and French-born Emmanuelle Charpentier co-
authored a key study published in August 2012 that demonstrated the 
technical power of Crispr-Cas9 to cut and splice genes with extreme 
efficiency down at the highest resolution possible on the DNA molecule 
of life. 

Since then, Crispr-Cas9 has been shown to work in lifeforms ranging 
from bacteria, insects and plants to fish, farm animals and humans. It has 
snowballed into a force that has taken the world of molecular biology by 
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storm, promising new cures, new drugs, and even the possibility of 
eradicating some inherited diseases by the creation of “genetically 
modified” babies. 

But a looming patent dispute threatens to overshadow next week’s 
announcement and may well scare off the Nobel committee from going 
anywhere near Crispr-Cas9 – the committee is notorious for two things; 
its obsessive secrecy and an institutional aversion to controversy. And the 
patent row is now making Crispr exceedingly controversial.  

While the world’s media have focussed their attention on the 
contributions of Professor Doudna of the University of California, 
Berkeley, and Professor Charpentier, now at the Helmholtz Centre for 
Infection Research in Braunschweig, Germany, the US Patent and 
Trademark Office has quietly awarded many of the key patents on the 
Crispr technique to a third scientist, Feng Zhang of the Broad Institute 
and the affiliated Massachusetts Institute of Technology (MIT) in 
Cambridge, Massachusetts. 

 
Twitter CEO  Dick Costolo, Ulmea Universtiy Professor and Microbologist Emmanuelle 
Charpentier, University of California, Berkeley Professor of Chemistry Jennifer A. Doudna, 
and Actress Cameron Diaz attend the Breakthrough Prize Awards Ceremony 
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So far, Professor Zhang and his institute have bagged an impressive 
portfolio of 13 out of 20 Crispr patents issued by the US patent office – 
and another four by the European Patent Office. Meanwhile Doudna and 
Charpentier have been left largely empty handed when it comes to the 
protection of their intellectual property – and the licensing money that 
comes with it. 

The issue has become so serious that it has pitted the mighty MIT against 
the equally mighty University of California, with its Berkeley campus 
openly calling on the US patent office to think again. Earlier this year, the 
university filed an official request for a “patent interference” which, if 
allowed, will force the US patent office to decide which academic 
institution owns the intellectual rights over Crispr in a “winner-takes-all” 
decision. 

The US patent office has yet to respond to our enquiries about whether it 
intends to grant the review. 

Patent disputes of course are nothing new in business. Equally, there has 
always been competition (as well as collaboration) in science. But when 
the patent lawyers move in on academia, things can turn personal, 
especially when tens of millions of dollars are already invested and 
hundreds more are promised for whoever has control over the key Crispr 
patents. 

Last month, after the Economist magazine put Crispr on its front cover 
with the headline “The age of the red pen”, a leading figure at the MIT, 
Robert Desimone, wrote a tart letter disputing the magazine’s assertion 
that Doudna and Charpentier had “worked out” and demonstrated the 
gene-editing technique. 
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“Actually, their [scientific] paper studied the properties of a purified 
protein in a test tube: it involved no cells, no genomes and no editing. 
Rather, the paper simply highlighted the potential that genome editing 
might be possible,” Professor Desimone wrote. 

To comprehend what the dispute is about, it is first necessary to 
understand the nature of the Crispr-Cas9 system. As the name implies, it 
is made up of two elements. The Crispr part is the programmable 
molecular machinery that aligns the gene-editing tool at exactly the 
correct position on the DNA molecule, while the Cas9 is a bacterial 
enzyme that cuts the DNA rather like a pair of molecular scissors. 

Although the discovery of Crispr in bacteria goes back many years, 
putting it together with Cas9 and getting it to work was the brilliant 
inventive step of Professor Charpentier and her one-time colleague 
Professor Doudna. The trouble is, according to the MIT and Broad 
Institute, the two scientists and Nobel prize favourites only went so far 
with it. 

This is where Professor Zhang comes in. In early 2011, more than a year 
before Doudna and Charpentier published their paper in Science, Zhang 
had learned about Crispr at a scientific meeting and immediately realised 
it was a game-changing technology. At that time, the professor of 
biomedical engineering at the MIT was just setting up his own research 
group at the affiliated Broad Institute so he decided to start work on the 
technique. 

Professor Zhang focussed on adapting Crispr, which was essentially a 
natural gene-editing tool that protects bacteria from viruses, for use in 
human cells. His key scientific paper came out in January 2013 showing 
that Crispr-Cas9 can be used to edit the human genome in living cells. As 
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it happened, his paper was published alongside another paper showing 
much the same thing by Professor George Church at Harvard. 

However, Zhang claimed an inventive edge over competing patent claims 
by producing laboratory notebooks going back to 2011 showing that he 
was working on the development of a practical use for Crispr-Cas9 in 
“eukaryotic” cells like those in humans, rather than in the simpler cells of 
bacteria. 

Professor Zhang was unavailable, but the Broad Institute directed us to a 
prepared statement. 

“Zhang’s patent application and published paper included an actual 
method, one that was the result of nearly two years of independent, 
focused and successful effort at the Broad Institute and MIT – a method 
that has since become the standard for genome editing,” the Broad 
Institute said. 

“Broad was not the first to file a patent request related to Crispr. 
However, Broad was the first to file a patent that described an actual 
invention – experimental data  regarding a successful method for 
mammalian genome editing,” it said. 
It is not possible to patent a natural process, and both Crispr and Cas9 are 
natural, at least in bacteria. Putting both together and showing how the 
molecular complex can be used in mammalian cells was the key 
“inventive step” that the Broad Institute believes swayed the US patent 
office – but not before the institute instigated a “fast track” patent 
application to the chagrin of Berkeley’s patent lawyers. 

READ MORE 
• Crispr: Breakthrough announced in technique of 'editing' DNA to fight 
• Crispr: The science behind a 'game-changing' gene-editing technique 
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• CRISPR gene therapy: Scientists call for more public debate around 
• Exclusive: 'Jaw-dropping' breakthrough hailed as landmark in fight 

In patent parlance the fast-track is called “accelerated examination” and it 
meant that although Zhang and his institute applied for patents after 
Doudna and Charpentier, he was awarded them first. The Broad Institute 
insisted there is nothing underhand, just that it “simply means” its 
application was considered more quickly than that of the Berkeley’s. 

 “It does not change the level of scrutiny applied to the application….In 
this case, Broad’s applications were considered against those from UC 
Berkeley and other institutions, as they would have been regardless of 
whether the patent had been examined via the accelerated review process 
or otherwise,” the institute said. 

But routine or not, it now appears that there is much bad blood flowing in 
the veins of American academia as a result of the escalating patent row 
over Crispr-Cas9. And bad feelings between scientists, and especially 
between their academic institutions, are not going to go down well with 
the Nobel committee in Stockholm. 

Profiles 
Feng Zhang is a synthetic biologist and professor of biological 
engineering at the Massachusetts Institute of Technology. He is also a 
“core member” of the Broad Institute, which is affiliated to MIT and 
taking the lead on the patent dispute over the Crispr gene-editing 
technique. Professor Zhang is named on most of the patents so far 
awarded and has claimed that his key inventive step, published in January 
2013, was to show that Crispr-Cas9 works in mammalian cells, including 
human cells.  
Jennifer Doudna is professor of chemistry and molecular cell biology at 
the University of California, Berkeley. She co-authored a key scientific 
paper published in the journal Science in August 2012 showing that 
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Crispr-Cas9 has the potential to work as an incredibly efficient  and 
effective gene-editing tool. Professor Doudna has been a leading figure in 
the group of scientists who have called for a wide-scale public debate on 
whether the technique should ever be used to change the human 
“germline” of sperm, eggs and embryos. 
Emmanuelle Charpentier started her research in Paris before moving to 
the United States. She also worked in Sweden where she is credited with 
discovering the potential of the Cas9 enzyme to edit genes with the help 
of the Crispr system. One of her key studies was with Jennifer Doudna, 
and she was a co-author of the August 2012 paper in Science. She has 
since returned to Europe and is now based in Germany at the Helmholtz 
Centre for Infection Research. 
Better than Crispr? 
Scientists have discovered an even more powerful  tool for editing the 
genome than Crispr-Cas9 thanks to a trawl through a library of biological 
enzymes used by bacteria to defend themselves from invading viruses. 
Feng Zhang of the Broad Institute in Cambridge, Massachusetts, and his 
colleagues found that they could replace the Cas9 enzyme that has proved 
so good at snipping the DNA of genes with another bacterial enzyme 
called Cpf1.  

Crispr, which stands for clustered, regularly-interspaced, short-
palindromic repeats, is a complicated name for the relatively simple 
process of aligning a “guide ” molecule, which is made to order to match 
a specific DNA sequence, against a precise position on the DNA double 
helix where editing it required. 
The second element of the gene-editing technique is to cut both strands of 
the DNA double helix with the Cas9 enzyme used by some bacteria to 
attack invading viruses. But now Professor Zhang and his colleagues have 
found that they can replace Cas9 with a smaller and more effective 
enzyme called Cpf1, which they found in another bacterium. 
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The scientists, who reported the discovery last week in the journal Cell, 
said another advantage is that Cpf1 requires a guide molecule of RNA – a 
molecular cousin to DNA – that is only made of a single strand, whereas 
Cas9 needs two strands. This means the new gene-editing tool is even 
smaller than Crispr-Cas9, meaning that it should be easier to insert into 
the cells and tissues where the gene-editing is needed – for instance the 
muscles if treating muscular dystrophy with gene therapy.  

A second advantage is that the Crispr-Cpf1 complex cuts DNA in a 
slightly different way to Crispr-Cas9. While Cas9 cuts both strands of the 
helix as precisely the same place, leaving “blunt ends”, the Crispr-Cpf1 
complex cuts each strand at slightly different points, leaving short 
overhanging bits or “sticky ends” which scientists believe will make gene 
editing even more accurate. 

“This has dramatic potential to advance genetic engineering…[it] shows 
that Cpf1 can be harnessed for human genome editing and has remarkable 
and powerful features. The Cpf1 system represents a new generation of 
genome editing technology,” said Eric Lander, director of the Broad 
Institute and one of the scientists who led the human genome project. 
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