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CRISPR: The New Frontier of Biotechnology Innovation 

By Michael A. Stramiello 

Michael A. Stramiello, PhD, is a life sciences patent attorney in the Washington, DC, office of Paul 
Hastings LLP. Any opinions expressed herein are his and do not necessarily reflect the views of Paul 
Hastings or its clients. This article is intended solely for general information purposes and should not be 
taken as legal advice. 

Practically overnight, we have found ourselves on the cusp of a new age in genetic engineering and 
biological mastery—a revolutionary era in which the possibilities are limited only by our collective 
imagination. . . . Within a few decades, we might well have genetically engineered pigs that can 
serve as human organ donors—but we could also have woolly mammoths, winged lizards, and uni-
corns. No, I am not kidding. 

—Jennifer Doudna & Samuel Sternberg, A Crack in Creation 1 

By now, life sciences IP attorneys have probably heard about clustered regularly interspaced short 
palindromic repeats. In short, they are the signatures of bacterial immune systems that scientists have 
hijacked into biological tools for editing genomes, the DNA-based instruction manuals from which all 
living things are built and maintained. This article introduces those tools (collectively, CRISPR) and 
some of the hot-button IP issues that followed them into the limelight in 2017. Among the areas to 
watch: disputes over expansive patent rights here and abroad, calls for government intervention in 
licensing, industry responses to patent pooling efforts, and guidelines on how the FDA will regulate 
genome editing in humans. Such developments and others, along with the blistering pace of research 
and development, could make 2018 another exciting and formative year for CRISPR. 

Background 
Since 2012, CRISPR has become the genome-editing platform of choice for life scientists around the 
world, largely due to its simplicity, efficiency, and low cost. Often described as “molecular scissors,” 
CRISPR systems typically have two fundamental components: a strand of guide RNA (gRNA) and a 
CRISPR-associated endonuclease (e.g., Cas9). Together, they form a search-and-snip complex in which 
the gRNA takes on a hairpin shape. While one end of that hairpin dangles free to interact with nearby 
DNA, the other lugs along its endonuclease counterpart. As the complex encounters DNA, it bumps into 
short sequences (protospacer adjacent motifs), using them as footholds to quickly unzip the double 
helix and check for a gRNA-DNA match. Upon finding one, the complex undergoes a conformational 
change that causes its Cas9 component to cut the target DNA. (Put differently, gRNA searches and Cas9 
snips.) Otherwise, the complex lets go and continues to hunt. 
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CRISPR’s search-and-snip functionality is especially useful in the presence of natural repair enzymes 
that lurk near DNA, looking for and patching up breaks. By delivering beneficial DNA fragments to the 
vicinity of sequences that are targeted and cut, scientists can leverage those repair enzymes to rewrite 
the genome. In light of this capacity to rapidly create specific mutations, CRISPR has been hailed as “an 
unprecedented tool” for identifying the genetic basis of disease and reprogramming cellular behavior. 2 

CRISPR’s beauty lies also in its versatility, which does not stop with genome editing. Researchers have 
developed alternative, “broken scissors” techniques that focus on delivering molecular cargo rather than 
cutting. That cargo might serve a simple role, like latching onto a gene and blocking transcription, or it 
might do more, like inducing gene expression in response to external stimuli (e.g., light or chemicals). 
CRISPR can also be used to target RNA (which is continuously produced from DNA), greatly reducing 
any risk of permanent mistakes. 

From what we have seen so far, CRISPR has stunning potential to change the future of medicine—some 
even speculate that “in the not-too-distant future it will cure genetic disease.” 3 Still, hurdles remain. 
For example, scientists have voiced concerns about possible problems with immunogenicity, 4 unin-
tended mutations, 5 and genetic variation across patients. 6 As those concerns are addressed, enthusi-
asm has mounted over preclinical studies (i.e., studies conducted in animals), which suggest that 
CRISPR may be used to cure muscular dystrophy, Huntington’s disease, hemophilia, and many other 
genetic diseases, as well as to eliminate antibiotic-resistant bacteria and viruses (e.g., HIV and PERV, 
the latter of which has long frustrated developments in xenotransplantation). Given those promising 
results, researchers around the globe are cautiously pressing ahead and have at least 20 clinical trials in 
the works. 7 

Enthusiasm for CRISPR has also gained steam in other industries. In agriculture, for example, hopes 
are high that CRISPR will pave the way to hardier livestock and crops (e.g., tuberculosis-resistant cows 
and canker-resistant oranges). In fact, you might have already seen CRISPR’d, browning-resistant 
mushrooms at your local grocery. 8 CRISPR has also begun to make its mark on industrial biotechnol-
ogy. For instance, one company recently began using CRISPR to make hydrogen peroxide for a new line 
of cleaning wipes, praising the technique as not just environmentally friendly, but also “cheaper and 
more efficient” than chemical syntheses. 9 Others have made strides toward modifying small organisms 
such as algae and E. coli into tiny biofuel factories. This broad range of applications sets the stage for 
wide-ranging and rapid advancements over the coming decades. In fact, recent estimates peg the rev-
enue potential from CRISPR/Cas9 tools at $25–$30 billion by 2030. 10 

The IP Landscape 
Despite its promise, CRISPR remains hampered by a complex, uncertain IP landscape. In the United 
States, two key players are locked in an epic battle over how to divvy up foundational patent rights (i.e., 
those not focused on a specific gene or use), and there may be more to come. Meanwhile, storm clouds 
are gathering overseas, with foreign patent offices signaling that they may go in different directions. To 
further complicate domestic matters, some commentators have begun to call for government interven-
tion in licensing. And while early discussion of patent pools brings hope, their viability is another open 
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question. Finally, the FDA may be gearing up for announcements on how it will regulate CRISPR inno-
vations in human therapeutics. Though true clarity in the CRISPR patent landscape is years away, 
important developments are on the horizon in 2018. 

CRISPR Battle Lines 
Life sciences patent attorneys might remember 2017 as the year they finally took notice of CRISPR. At 
the center of their attention was the US Patent and Trademark Office’s (USPTO’s) Patent Trial and 
Appeal Board (PTAB), which in February 2017 surprised many by terminating a closely watched patent 
interference 11 between the University of California (UC, with collaborators University of Vienna and 
Emmanuelle Charpentier 12 ) and the Broad Institute (Broad, with collaborators Harvard and MIT). 
Central to that dispute, which the USPTO initiated at UC’s request, is the question of which team first 
invented the claimed applications of CRISPR/Cas9 systems in eukaryotic environments (e.g., human 
cells). For example, UC argues that its application describes CRISPR/Cas9 systems and how they can be 
used for gene editing in any environment. 13 Broad counters that, among other things, a person of ordi-
nary skill in the art would have had no reasonable expectation that such systems could be successfully 
applied to eukaryotic cells, as claimed in its own application and patents. 14 

Ultimately, the PTAB was persuaded by Broad’s arguments and found that neither party’s claims, if con-
sidered to be prior art, would have rendered the opposing claims anticipated or obvious, 15 meaning 
there was no “interference in fact,” a threshold requirement rooted in 37 C.F.R. § 41.203(a). The PTAB 
therefore terminated the proceeding. That the PTAB did not cancel or finally refuse any claims, how-
ever, has not stopped some commentators from speculating that the patent landscape will ultimately 
play out with UC and Broad owning CRISPR rights in prokaryotes and eukaryotes, respectively. 16 The 
countervailing view, set out in layperson’s terms by one of UC’s named inventors, boils down to this: 
“the Broad Institute’s patent is for green tennis balls but the patent [UC] will have is for all tennis balls.”
17 In any event, UC appealed to the US Court of Appeals for the Federal Circuit, 18 which will likely hear 
oral arguments in April or May of 2018. 

As the UC-Broad interference winds down, CRISPR watchers should not lose sight of the USPTO, where 
more challenges may wait in the wings. For example, at least one ex parte reexamination against a foun-
dational patent owned by Broad has already been granted (and suspended until the interference con-
cludes). There is also a looming threat of additional interferences, as mentioned in recent USPTO 
communications 19 and acknowledged in the pre-IPO disclosures of all three CRISPR-centric biotech-
nology companies publicly traded in the United States (i.e., CRISPR Therapeutics AG, Editas Medicine 
Inc., and Intellia Therapeutics Inc.). Potential dark horses identified in those filings include: (1) Rocke-
feller University, a joint applicant on certain Broad applications; (2) ToolGen Inc., whose suggestions of 
interference against Broad are still pending; and (3) Vilnius University, which has its own US patent for 
use of CRISPR/Cas9 systems and is party to a cross-licensing agreement with one of UC’s licensees. 
Other entities may also come out of the woodwork with freedom-to-operate strategies that challenge key 
patents via inter partes review or post-grant review. 

Additional CRISPR disputes will happen overseas in 2018—and if patent grants are any indicator, for-
eign agencies might not simply follow the USPTO’s lead. The European Patent Office’s (EPO’s) Opposi-
tion Division (OD) will kick things off on January 16, when it hears oral arguments in oppositions 
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lodged against a foundational patent owned by Broad. Among other things, challengers have attacked 
the purported novelty of Broad’s claims, a determination that may hinge on whether Broad validly 
claimed priority to two of its early applications. If it did not, at least seven of Broad’s other opposed 
patents may be vulnerable too. The OD has already issued a preliminary opinion indicating that it 

expects the oppositions to succeed. 20 While that opinion is nonbinding, European analysts have 
stressed that it is usually “very difficult” to sway the OD from its preliminary views. 21 In any event, 
Broad will not be the only foundational patent holder fighting to keep its rights alive across the pond in 
2018, as the EPO has also granted noteworthy patent rights to UC, Sigma-Aldrich, and Cellectis, thus 
opening nine-month windows for would-be challengers to file post-grant oppositions. The fight over 
UC’s patent, which controversially covers use of CRISPR in both prokaryotes and eukaryotes, may be 
especially heated. It has already withstood over a half dozen third-party observations (including some 

filed by Broad), 22 and at least two groups have now filed post-grant oppositions. 23

China, home to the world’s second-busiest CRISPR patent landscape (after the United States), may host 
similar turf wars in 2018. UC and Broad, among many others, are already on the scene and may be 
drawing up battle plans. While Broad’s applications remain pending, China’s State Intellectual Property 
Office announced in June its intention to grant UC a patent covering CRISPR/Cas9 methods and com-
positions for applications in any environment. One of UC’s key licensees in human therapeutics praised 
the decision as “further global recognition that [UC and its collaborators] are the pioneers in the appli-

cation of CRISPR/Cas9 in all cell types.” 24 Not missing a beat, Broad issued an ominous reminder that 
“[i]n China, patents are subject to invalidation proceedings after they are issued.” 25

Agency Invasion 
CRISPR tangles in the United States have already sparked calls for government intervention per the 
Bayh-Dole Act of 1980. This law generally allows recipients of federal funds to license the fruits of their 
labor, providing commercialization opportunities that fuel innovation and public access to technologies 
made possible by taxpayer dollars. A more controversial aspect of Bayh-Dole, however, provides federal 
agencies with “march-in rights.” Under specific circumstances, those rights—which have never been 

exercised 26 —confer on the executive branch the power to compel “nonexclusive, partially exclusive, or 
exclusive license[s]” to “responsible applicant[s].” 27

Other commentators have more generally advocated for “updating Bayh-Dole’s pro-commercialization 

safeguards,” apparently out of concern “that courts [will] let overly broad patent rights emerge.” 28 

Their critics, however, ponder how agencies would properly determine whether patents are “overly 

broad,” 29 also pointing out a placid statement from the federal government’s premier funder of medical 
research, the National Institutes of Health (NIH): 

While we have not received any inquiries or complaints about lack of access to the CRISPR-CAS9 tech-
nology for research or commercial development from those who are in a position to use the technology, 
we continue to monitor access and use of the CRISPR technology that was funded by NIH with respect 
to public access and compliance with NIH principles and policies. At this time, we do not believe that a 

new NIH policy to address the licensing of CRISPR patented technology is necessary. 30
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In arriving at that conclusion, the NIH considered and reported no violation of its long-standing “Prin-
ciples and Guidelines for Recipients of NIH Research Grants and Contracts on Obtaining and Dissemi-
nating Biomedical Research Resources.” Among other things, those recommendations discourage 
exclusive licensing, “except in cases where the licensee undertakes to make the research tool widely 
available to researchers through unrestricted sale, or [where] the licensor retains rights to make the 
research tool widely available.” 31 

Patent Pool: Oasis or Mirage? 
As CRISPR marches on, there may be an elegant solution for making it widely available without govern-
ment intervention in licensing: patent pools. These joint licensing platforms enable owners to combine 
their IP rights into bundles that are made accessible, nonexclusively, to a broad range of users via a sin-
gle transaction with predictable terms. As a result, licensors and licensees can concentrate on innova-
tion and commercial development, respectively, while minimizing transaction costs and litigation risk.
32 This model was popularized in the 1990s, when the consumer electronics industry adopted it to facili-
tate deployment of the MPEG-2 digital video standard, which has yielded about $5 trillion in worldwide 
product sales since 1997. 33 A key coordinator of that effort, MPEG LA LLC, now invites CRISPR/Cas9 
patent holders to participate in their own pool. 

MPEG LA has been gauging interest from CRISPR rights holders since at least April 2017. 34 Broad and 
Rockefeller University announced that they had submitted nearly two dozen “key CRISPR-Cas9 
patents,” 35 from 10 families, “for evaluation of eligibility to participate in discussions facilitated by 
MPEG LA regarding creation of a CRISPR Joint Licensing Platform.” 36 UC reportedly has no plans to 
follow suit, citing potential conflicts with its existing licenses. 37 The effect that pooling would have on 
such arrangements may remain unclear until contributors finalize pool terms, which could take years. 
Early efforts might focus on pooling foundational patents, and there has also been speculation about 
specialized pools geared toward particular CRISPR applications (e.g., agriculture and industrial biotech-
nology). 38 Pooling may prove to be more of a challenge with respect to human therapeutics, a field 
where rights holders typically expect exclusivity as a reward for their enormous investment in rigorous 
clinical trials. 

Toward the Clinic 
In June 2017, an FDA senior policy advisor announced that the agency has begun building the capacity 
to regulate treatments that use CRISPR/Cas9 technologies. 39 Hammering out the details will take time, 
but related approvals, market exclusivities, and patent scuffles may be governed by the Biologics Price 
Competition and Innovation Act (BPCIA). Though gene therapies are not expressly included in the 
BPCIA’s definition of “biological product[s],” 40 the FDA has made clear that marketing of “genetic 
material to modify or manipulate the expression of a gene product or to alter the biological properties of 
living cells for therapeutic use” requires an approved biologics license application. 41 

As regulatory channels take shape, do-it-yourself CRISPR kits have already become available for pur-
chase, pitched with a warning that they are “not injectable or meant for direct human use.” 42 The CEO 
founder of one such vendor recently made headlines by publicly injecting a CRISPR concoction after 
announcing: “This will modify my muscle genes to give me bigger muscles.” 43 The FDA quickly 
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responded with a statement expressing its “concern[] about the safety risks” of such products and not-

ing that their sale “is against the law.” 44 It said nothing, though, of whether or how it would enforce 
that law. Either way, heavily invested patent owners may see traditional infringement litigation as a 
means to shield their nascent technologies from bad press as they wind their way toward the market. 

Conclusion 
All things considered, 2018 is poised to be another defining year for CRISPR patent landscape. While 
the interference saga between UC and Broad may be nearing an end, it might be replaced by a 
similarly important ex parte reexamination and perhaps more interferences. Tremors may be felt 
overseas too, with high-profile opposition proceedings set to begin at the EPO and additional post-
grant battles looming in Europe and possibly China. Adding to that uncertainty are (1) the possibility 
of government intervention in licensing, and (2) lingering questions about patent pooling efforts, 
which have been successful in other contexts and could dramatically simplify the CRISPR licensing. 
Finally, the FDA may soon issue guidelines for human therapeutics, which could either fuel or dampen 
enthusiasm for CRISPR-based medicine. While many of these questions (and others) will likely 
remain at the end of 2018, what happens between now and then may fundamentally shape the 
evolution of what many consider to be one of the most important scientific discoveries of the twenty-
first century. 
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