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Making sense of the battle for the CRISPR-Cas9 patent rights
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On October 7, 2020, the Royal Swedish Academy of Sciences awarded the Nobel Prize in
Chemistry to Professors Emmanuelle Charpentier and Jennifer Doudna for their immense

contribution to the CRISPR-Cas9 gene-editing technique." This technology is at the source of
a true biotechnological revolution that holds the promise of fabulous innovations in
medicine, agriculture and many other fields. One would think that the two award-winning
scientists and the institutions to which they belong are poised to reap the huge economic
rewards of their invention when its many applications are marketed throughout the world. It
is not that simple, however: beyond the accolades, a legal battle has been ongoing for years
over the intellectual property (IP) relating to the CRISPR-Cas9 technology. While these
disputes are far from being resolved, recent developments suggest that most of the benefits
of this invention may be slipping away from the two Nobel laureates.

What is CRISPR-Cas9?

In June 2012, the two geneticists wrote a scientific paper describing a new tool capable of

simplifying genome editing, a mechanism called CRISPR-Cas9.2 The tool, otherwise known as
“molecular scissors,” allows researchers to cut DNA at a specific location and modify existing

genes.2 This technology has the potential to edit genes in organisms to correct mutations at

specific locations to treat genetic diseases and defects.™ Researchers have used CRISPR-Cas9
to genetically modify mosquitoes so that they do not carry the malaria parasite, in addition to

eliminating HIV in infected mice.®! CRISPR-Cas9 editing has also restored the efficacy of front-
line chemotherapies for lung cancer, and these are just a few of the many transformative

applications of CRISPR-Cas9. @

The patent race

History is full of cases in which several researchers have found the same or similar inventions
almost simultaneously. This is the case with CRISPR-Cas9.

In May 2012, Professor Doudna’s team at the University of California, Berkeley (UC Berkeley)
rushed to the U.S. patent office to file its first patent application for CRISPR-Cas9, the first of

many to follow.” The UC Berkeley group actually includes Professors Charpentier (then at
Umea University in Sweden and now affiliated with the Max Planck Institute in Berlin) and

Doudna of UC Berkeley, who are collaborating on the project. A mere few months later, in
December 2012, a research group at the Broad Institute affiliated with MIT and Harvard
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University (the Broad Institute) also filed its first patent application for CRISPR-Cas9.” As is
usually the case in these types of situations, the institutions filed a multitude of patent

applications which remained secret for 18 months."® Only when the curtain was lifted did the
institutions realize that they have filed competing patent applications.

The same drama played out at the same time in Europe. In March 2013, UC Berkeley filed a
patent application with the European Patent Office (EPO) claiming priority from its U.S.

patent application filed in May 2012.M Shortly thereafter, in December 2013, the Broad
Institute filed a competing application with the EPO claiming priority from its own application

filed in the United States in December 2012."% The universities also remained in limbo in
Europe as they awaited the publication of their respective applications.

As of 2016 in the United States, UC Berkeley and the Broad Institute launched priority
proceedings to be granted the exclusive rights to CRISPR-Cas9 technology in the form of

patents for invention.™ And the saga continues to this day. It may be surprising that
universities are competing in this way. This is probably a reflection of the inestimable
potential of this new genome-editing technique.

International ramifications, including in Canada

The legal battle that ensued was of global proportions: the international patent system is
based on a system of priorities. Inventors can file a single patent application in any member
country of the international system in order to benefit from a priority date that they can

claim in any other related patent application,™ hence the importance of rushing to the
patent office when an invention is being developed in order to obtain an earlier priority date
than those of potential competitors. But even then, it has to be the same invention. Whether
an inventor can take advantage of an earlier priority application than those of competitors
requires defining the inventions to which the patent applications relate.

In this particular case, the question was whether UC Berkeley's patent application for the use
of CRISPR-Cas9 in any living cell made the Broad Institute’s more narrowly worded invention,
the use of CRISPR-Cas9 in eukaryotic cells (i.e., animal and plant cells) in particular, obvious

and thus invalid.™

In an initial appeal on February 15, 2017, the U.S. Patent Trial and Appeal Board (PTAB) stated
that there was no conflict between the Broad Institute's application and UC Berkeley's

application."®This is because the researchers described and qualified their respective
inventions in different ways. The UC Berkeley researchers, winners of the Nobel Prize in
Chemistry, described their invention in general terms, applying to all kinds of DNA. In
contrast, the Zhang team at the Broad Institute described its invention as a method for
correcting DNA sequences in animal and plant cells. According to the PTAB, there was no

“interference-in-fact” between the parties’ patent claims.!” UC Berkeley filed an appeal from

the U.S. patent board’s decision, but that appeal was dismissed by a U.S. Court of Appeals."®

As a result, the Broad Institute took the lead in the United States. In 2018, UC Berkeley filed
new U.S. patent applications including claims intended to create a new patent interference,

specifically new claims directed to the use of CRISPR-Cas9 in eukaryotic cells.™ This second
interference led the U.S. Patent Office to directly compare the claims of competing inventors
to assess which research group had provided the best evidence that the CRISPR-Cas9

technique works in eukaryotic cells.2*
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On September 10, 2020, the U.S. Patent Trial and Appeal Board rejected UC Berkeley's
arguments, assigning UC Berkeley a filing date of January 28, 2013, and the Broad Institute
an earlier filing date of December 12, 2012 — corresponding to the filing dates of their

respective provisional patent applications.?" This decision confirms that, at this time, the

Broad Institute has priority in the use of the CRISPR-Cas9 technique in animal and plant cells
where arguably the greatest potential benefits of the technique lie. UC Berkeley, on the other
hand, has priority in applying the technique to other cells, such as bacterial cells.

In addition, the PTAB also announced that a third hearing would be required to determine

the priority of the patent filings.?? All jurisdictions in the world where patent applications

claim priority from either UC Berkeley's or the Broad Institute’'s U.S. patent applications are
therefore awaiting the outcome of the U.S. proceedings to determine which competing
patent applications may be granted.

Europe favours the Nobel Prize winners

The saga is playing out differently at the EPO, where a technical error resulted in the Broad
Institute’s patent applications having a later date than UC Berkeley's. The Boards of Appeal of
the EPO ruled that the initial revocation of the Broad Institute’s patent for lack of novelty was

correct.” As a result, in Europe, the UC Berkeley group holds all of the first-generation
patents on CRISPR-CasO.

What about in Canada?

In Canada, as in many other countries, the validity of the parties’ respective patent
applications will depend on the validity of priority patent applications filed in the United
States. The outcome of appeals in the U.S. will influence the decisions of stakeholders in
Canada and the decisions of examiners at the Canadian Intellectual Property Office (CIPO). In
the meantime, there are more than 1,200 patent applications pending before CIPO relating

to CRISPR-Cas9."

A complicated commercial landscape

For researchers and interested parties, this state of play creates thorny issues around where
to obtain the rights to use the CRISPR-Cas9 technique. In order to commercialize new
CRISPR-Cas9 technologies and applications, interested parties will need to obtain commercial
licences to the basic CRISPR-Cas9 patents. However, this task is complicated by the fact that
licences must be obtained from different sources. The owners of the core patent applications
have granted their rights exclusively to marketing companies, with the mandate to grant
exclusive or non-exclusive licences to private companies willing to invest in developing

applications using CRISPR-Cas9.” For example, for the development of human therapies,

rights must be obtained from CRISPR Therapeutics, Intellia Therapeutics and Editas

Medicine.2 CRISPR Therapeutics obtained its exclusive rights from Emmanuelle Charpentier,

Intellia Therapeutics from UC Berkeley and the University of Vienna, and Editas Medicine
from the Broad Institute. For all other areas, the companies holding the relevant rights are

ERS Genomics, Caribou Biosciences and the Broad Institute.” ERS Genomics obtained its
exclusive rights from Emmanuelle Charpentier, Caribou Biosciences from UC Berkeley and
the University of Vienna, while the Broad Institute licenses CRISPR IP non-exclusively for
commercial research or to companies wishing to sell tools and reagents for genome

editing.”
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To this day, no entity has been granted licences for all CRISPR-Cas9 IP rights, whether held by
one research group or the other. While this is likely to have minimal impact on basic research
using these tools (since this type of research is exempt from the patent infringement regime
under national laws or condoned by the institutions holding the patent rights), any
therapeutic or commercial opportunities will have to wait until legal controversies are
resolved, unless interested universities and researchers agree on a one-stop shop for
licensing their potential IP rights.

Since 2017, the Broad Institute has been taking steps to create a single pool of CRISPR-Cas9
intellectual property rights, first under the auspices of a rights management entity called
MPEG LA and subsequently, in June 2019, in a new collaboration with MilliporeSigma. The
Broad Institute's apparent withdrawal from the MPEG LA group and its launch of an
alternative project with MilliporeSigma, as well as UC Berkeley's silence on both initiatives,

suggest that the creation of a CRISPR-Cas9 patent pool is not (yet) in the cards.'We will
therefore have to wait for a commercial agreement between the holders of potential IP
rights on CRISPR-Cas9 or for the outcome of the U.S. legal proceedings. In the meantime,
scientific research using this revolutionary technique continues to make great strides.
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