Appeal No. 2017-1907

United States Court of Appeals
for the

Federal Circuit
REGENTS OF THE UNIVERSITY OF CALIFORNIA,
UNIVERSITY OF VIENNA, EMMANUELLE CHARPENTIER,
Appellants,
– v. –
THE BROAD INSTITUTE, INC., MASSACHUSETTS INSTITUTE OF
TECHNOLOGY, PRESIDENT AND FELLOWS OF HARVARD COLLEGE,
Appellees.

APPEAL FROM THE PATENT TRIAL AND APPEAL BOARD OF THE
UNITED STATES PATENT AND TRADEMARK OFFICE IN INTERFERENCE
NO. 106,048
BRIEF FOR APPELLANTS
DONALD B. VERRILLI, JR.
GINGER D. ANDERS
MUNGER, TOLLES & OLSON LLP
1155 F Street, NW, 7th Floor
Washington, DC 20004
(202) 220-1100
– and –
TED G. DANE
ADAM R. LAWTON
MUNGER, TOLLES & OLSON LLP
350 South Grand Avenue, 50th Floor
Los Angeles, California 90071
(213) 683-9100
Attorneys for Appellants
Regents of the University of California
and University of Vienna
Date Filed: July 25, 2017

LI-HSIEN RIN-LAURES
RINLAURES LLC
321 North Clark Street, 5th Floor
Chicago, Illinois 60654
(773) 387-3200
– and –
SANDIP H. PATEL
MARSHALL, GERSTEIN & BORUN LLP
6300 Willis Tower
233 South Wacker Drive
Chicago, Illinois 60606
(312) 474-6300
Attorneys for Appellant
Emmanuelle Charpentier

Certificate Of Interest
Counsel for Plaintiffs-Appellants Regents of the University of California and
University of Vienna certifies the following:
1.

The full name of every party represented by me is:
Regents of the University of California
University of Vienna

2.

The name of the real parties in interest represented by me are:
Regents of the University of California
University of Vienna

3.
All parent corporations and any publicly held companies that own 10% or more
of stock in the parties represented by me are:
None
4.
The names of all law firms and the partners or associates that appeared for the
parties now represented by me before the Patent Trial and Appeal Board or are
expected to appear in this court (and who have not or will not enter an appearance in
this case) are:
BUCHANAN INGERSOLL & ROONEY PC
Todd R. Walters, Erin M. Dunston, Travis W. Bliss, Christopher L. North
Respectfully submitted,
Dated: July 25, 2017

/s/ Donald B. Verrilli, Jr.
Donald B. Verrilli, Jr.

i

Certificate Of Interest
Counsel for Appellant Emmanuelle Charpentier certifies the following:
1.

The full name of every party represented by me is:

Emmanuelle Charpentier
2.

The names of the real party in interest represented by me is:

Emmanuelle Charpentier
3.
All parent corporations and any publicly held companies that own 10%
or more of stock in the party represented by me are:
N/A
4.
The names of all law firms and the partners or associates that appeared
for the party now represented by me before the Patent Trial and Appeal Board or are
expected to appear in this court (and who have not or will not enter an appearance in
this case) are:
GOODWIN PROCTER LLP: Brian A. Fairchild, Carmella L. Stephens

Dated: July 25, 2017

/s/ Li-Hsien Rin-Laures
Li-Hsien Rin-Laures

ii

Table Of Contents
PAGE
Certificate Of Interest..................................................................................................i
Table Of Authorities .................................................................................................. v
Table Of Abbreviations.............................................................................................ix
Statement Of Related Cases ....................................................................................... 1
Jurisdictional Statement ............................................................................................. 1
Statement Of Issues .................................................................................................... 2
Introduction ................................................................................................................ 3
Statement Of The Case .............................................................................................. 6
I.

Legal framework ................................................................................... 6

II.

UC’s CRISPR-Cas9 invention .............................................................. 7

III.

UC’s and Broad’s patent applications ................................................. 12

IV.

Proceedings below............................................................................... 16

Summary Of Argument............................................................................................ 21
Standards Of Review ............................................................................................... 25
Argument.................................................................................................................. 26
I.

II.

The PTAB applied a legal standard that is irreconcilable with
KSR and this Court’s precedent. .......................................................... 26
A.

Obviousness does not require specific instructions in the
prior art or pre-experiment certainty of success. ...................... 27

B.

The PTAB committed legal error by applying a standard
even more rigid than the tests rejected in KSR. ........................ 31

The PTAB committed legal error under Graham and this
Court’s precedents in failing to consider critically relevant
evidence of simultaneous invention. ................................................... 36
A.

Simultaneous invention can be compelling evidence of
obviousness. .............................................................................. 37

B.

Six groups independently applied CRISPR-Cas9 in
eukaryotic cells within months of UC’s disclosures................. 39

iii

C.
III.

When considered under the correct legal standard and all the
evidence, Broad’s eukaryotic claims are obvious in light of
UC’s generic claims. ........................................................................... 47
A.

B.

IV.

The PTAB committed legal error in declining to consider
the evidence of simultaneous invention. ................................... 43

The record demonstrates that Broad’s eukaryotic
implementation is obvious in light of UC’s claims. ................. 48
1.

The prior art contained a number of conventional
techniques that provided skilled artisans with an
evident approach to implementing CRISPR-Cas9
in eukaryotes. .................................................................. 49

2.

No innovation beyond the prior-art solutions was
necessary. ........................................................................ 51

3.

The simultaneous development evidence confirms
that Broad’s claims are obvious...................................... 51

4.

The prior art as a whole confirmed the reasonable
expectation of success with CRISPR-Cas9. ................... 51

The PTAB erred in giving near-dispositive weight to
certain statements that it took out of context and
misinterpreted............................................................................ 57

Broad failed to meet its burden of proving a prior art cut-off
date earlier than October 15, 2013. ..................................................... 61

Conclusion ............................................................................................................... 64
ADDENDUM
CERTIFICATE OF SERVICE
CERTIFICATE OF COMPLIANCE

iv

Table Of Authorities
Page
FEDERAL CASES
Allergan, Inc. v. Apotex Inc.,
754 F.3d 952 (Fed. Cir. 2014) ............................................................................ 30
Ballard v. Comm’r,
544 U.S. 40 (2005) .............................................................................................. 63
In re Bartfield,
925 F.2d 1450 (Fed. Cir. 1991) .......................................................................... 47
Bayer v. Schering Pharma AG v. Barr Labs., Inc.,
575 F.3d 1341 (Fed. Cir. 2009) ....................................................................30, 50
Bd. of Trustees of Leland Stanford Junior Univ. v.
Chinese Univ. of Hong Kong,
No. 2015-2011, 2017 WL 2747020 (Fed. Cir. June 27, 2017)........................... 63
Bristol-Myers Squibb Co. v. Teva Pharm. USA, Inc.,
752 F.3d 967 (Fed. Cir. 2014) ............................................................................ 43
Concrete Appliances Co. v. Gomery,
269 U.S. 177 (1925) ......................................................................................37, 50
Ecolochem, Inc. v. Southern California Edison Co.,
227 F.3d 1361 (Fed. Cir. 2000) ..............................................................36, 37, 50
Eli Lilly & Co. v. Bd. of Regents of Univ. of Washington,
334 F.3d 1264 (Fed. Cir. 2003) .......................................................................... 26
In re Farrenkopf,
713 F.2d 714 (Fed. Cir. 1983) ................................................................38, 40, 45
Geo. M. Martin Co. v. All. Mach. Sys. Int’l LLC,
618 F.3d 1294 (Fed. Cir. 2010) ............................................................ 23, passim
Graham v. John Deere Co. of Kansas City,
383 U.S. 1 (1966) .................................................................................... 6, passim

v

Hazeltine Research, Inc. v. Brenner,
382 U.S. 252 (1965) ............................................................................................ 47
Int’l Glass Co. v. United States,
408 F.2d 395 (Ct. Cl. 1969) ..........................................................................38, 45
In re Kao,
639 F.3d 1057 (Fed. Cir. 2011) ...................................................................... 6, 36
KSR Int’l Co. v. Teleflex Inc.,
550 U.S. 398 (2007) ................................................................................ 2, passim
In re Kubin,
561 F.3d 1351 (Fed. Cir. 2009) ............................................................ 22, passim
Life Techs., Inc. v. Clontech Labs, Inc.,
224 F.3d 1320 (Fed. Cir. 2000) .......................................................................... 43
In Re Magnum Oil Tools Int’l Ltd.,
829 F.3d 1364 (Fed. Cir. 2016) .......................................................................... 62
Medichem, S.A. v. Rolabo, S.L.,
353 F.3d 928 (Fed. Cir. 2003) (Medichem I)................................................25, 46
Medichem, S.A. v. Rolabo, S.L.,
437 F.3d 1157 (Fed. Cir. 2006) (Medichem II) ..................................6, 47, 50, 56
Monarch Knitting Mach. Corp. v. Sulzer Morat GmbH,
139 F.3d 877 (Fed. Cir. 1998) ......................................................................37, 38
NantKwest, Inc. v. Lee,
No. 2015-2095, 2017 WL 1735330 (Fed. Cir. May 3, 2017)............................. 30
In re O’Farrell,
853 F.2d 894 (Fed. Cir. 1988) .............................................................. 28, passim
In re Paulsen,
30 F.3d 1475 (Fed. Cir. 1994) ............................................................................ 32
Pfizer, Inc. v. Apotex, Inc.,
480 F.3d 1348 (Fed. Cir. 2007) ..............................................................30, 50, 57

vi

PharmaStem Therapeutics, Inc. v. ViaCell, Inc.,
491 F.3d 1342 (Fed. Cir. 2007) ........................................................30, 35, 50, 51
Procter & Gamble Co. v. Teva Pharm. USA, Inc.,
566 F.3d 989 (Fed. Cir. 2009) ............................................................................ 30
Randall Mfg. v. Rea,
733 F.3d 1355 (Fed. Cir. 2013) ....................................................................28, 43
Stevens v. Tamai,
366 F.3d 1325 (Fed. Cir. 2004) .......................................................................... 62
Tobinick v. Olmarker,
753 F.3d 1220 (Fed. Cir. 2014) ............................................................................ 1
Trustees of Columbia Univ. in City of N.Y. v. Illumina, Inc.,
620 Fed. App’x 916 (Fed. Cir. 2015) ................................................... 37, passim
Velander v. Garner,
348 F.3d 1359 (Fed. Cir. 2003) .......................................................................... 60
FEDERAL STATUTES
28 U.S.C. § 1295(a)(4)(A) ......................................................................................... 1
35 U.S.C. § 100 note .................................................................................................. 1
35 U.S.C. § 102(a) ................................................................................................... 25
35 U.S.C. § 102(e) ..................................................................................... 23, passim
35 U.S.C. § 103 .......................................................................................................... 6
35 U.S.C. § 112 ........................................................................................................ 62
35 U.S.C. § 135 ...................................................................................................... 1, 6
35 U.S.C. § 135(a) ..................................................................................................... 1
Pub. L. 112-29, § 3(n), 125 Stat. 284, 293 (2011) ..................................................... 1
FEDERAL REGULATIONS
37 C.F.R. § 41.121(a)(1)(ii) .................................................................................... 16

vii

37 C.F.R. § 41.121(b) .............................................................................................. 62
37 C.F.R. § 41.202 ................................................................................................... 16
37 C.F.R. § 41.203 ................................................................................................... 16
37 C.F.R. § 41.203(a)................................................................................... 6, passim
37 C.F.R. § 41.203(b)(1) ............................................................................................ 6
37 C.F.R. § 41.207(a)............................................................................................... 16
37 C.F.R. § 41.208(a)(3) .......................................................................................... 16
37 C.F.R. § 41.208(b) .............................................................................................. 62
OTHER AUTHORITIES
2015 Gruber Genetics Prize, http://gruber.yale.edu/prize/2015-grubergenetics-prize ...................................................................................................... 10
2017 Japan Prize Laureates Announced,
http://www.japanprize.jp/data/foundation/2017jpnews57_e.pdf ....................... 10
Alarm.com v. iControl Networks, Inc.,
2015 WL 1871503 (PTAB Mar. 31, 2015)......................................................... 46
Jennifer Doudna, Ph.D., and Emmanuelle Charpentier, Ph.D., Win
2014 Dr. Paul Janssen Award for Biomedical Research,
http://www.pauljanssenaward.com/sites/default/files/pdf/2014_DP
JA_Winner_Announcement_Press_Release.pdf ................................................ 10
Recipients of the 2015 Breakthrough Prizes in Fundamental Physics
and Life Sciences Announced, https://break
throughprize.org/News/2 .................................................................................... 10
Rules of Practice Before the Board of Patent Appeals and
Interferences, 68 Fed. Reg. 66,648, 66,664-66,665 ........................................... 46

viii

Table Of Abbreviations
Parties
UC

Regents of the University of California, University of
Vienna, and Emmanuelle Charpentier, collectively

Broad

The Broad Institute, Inc., Massachusetts Institute of
Technology, and President and Fellows of Harvard College,
collectively

Patents and
Applications
the ’859 Application

Patent Application No. 13/842,859 (UC)

the ’086 Provisional

Provisional Patent Application No. 61/652,086 (UC)

the ’527 Provisional

Provisional Patent Application No. 61/736,527 (Broad)

the Kim Application

U.S. Patent Application No. 14/685,568

the Kim Provisional

Provisional Patent Application No. 61/717,324

Defined Terms
PTAB

Patent Trial and Appeal Board of the United States Patent
and Trademark Office

PTO

United States Patent and Trademark Office

Jinek 2012

Jinek et al., A programmable dual-RNA-guided DNA
endonuclease in adaptive bacterial immunity, 337(6096)
SCIENCE 816-821 (2012) (Appx04799-04804)

NLS

Nuclear localization signal

TALEN

Transcription activator-like effector nuclease

ZFN

Zinc finger nuclease

ix

Statement Of Related Cases
No other appeal in or from this interference proceeding was previously
before this or any other appellate court. Counsel for appellants knows of no other
case pending in this or any other court that will directly affect or be affected by this
Court’s decision in this appeal.
Jurisdictional Statement
This is an appeal from the PTAB’s final judgment entered on February 15,
2017. The PTAB had jurisdiction over this interference proceeding under the
version of 35 U.S.C. § 135(a) applicable to patents and applications that claim an
effective filing date before the first-inventor-to-file provisions of the America
Invents Act (AIA) took effect on March 16, 2013.1 See Tobinick v. Olmarker, 753
F.3d 1220, 1223 n.1 (Fed. Cir. 2014). UC timely filed the notice of appeal on
April 12, 2017. This Court has jurisdiction under pre-AIA 28 U.S.C. §
1295(a)(4)(A).

1

Under the AIA, interference proceedings remain available for such claims. 35
U.S.C. § 135; 35 U.S.C. § 100 note; Pub. L. 112-29, § 3(n), 125 Stat. 284, 293
(2011). Unless otherwise noted, all citations to the Patent Act are to the pre-AIA
version of the statute.

1

Statement Of Issues
1.

Whether, in determining the existence of an interference-in-fact, the

PTAB applied a legal standard of obviousness that is irreconcilable with KSR Int’l
Co. v. Teleflex Inc., 550 U.S. 398 (2007), and this Court’s precedents, because it
rigidly required “instructions in the prior art” that were “specifically relevant” to
the claimed invention and that would instruct artisans “how to achieve activity
with that system,” Appx00028; and because it focused on pre-experimentation lack
of certainty.
2.

Whether the PTAB committed legal error in ignoring overwhelming

objective evidence of obviousness that must be considered when present—namely,
evidence of simultaneous invention by five other research groups.
3.

Whether, when considered under the correct legal standard and in

light of the record, including evidence of simultaneous invention and prior art,
Broad’s claims are obvious in light of UC’s claims.
4.

Whether, although UC should prevail under the earliest possible prior

art cut-off date, Broad failed to satisfy its burden of proving a cut-off date earlier
than October 2013.

2

Introduction
CRISPR-Cas9 is a revolutionary gene modification technology.2 This
appeal, and the PTAB proceeding from which it arises, involves patent rights in
CRISPR-Cas9’s most valuable and important applications—its use to modify DNA
in the cells of animals and plants (eukaryotic cells) to cure genetic disorders such
as cystic fibrosis and sickle-cell anemia, improve agriculture, and much more.
CRISPR-Cas9’s quantum leap in genome editing was first disclosed by a
group of research scientists—Jennifer Doudna, Emmanuelle Charpentier, Martin
Jinek and Krzysztof Chylinski (collectively, “UC”). Drawing from their studies of
how bacteria combat viruses, they invented programmable CRISPR-Cas9 systems
for making precisely targeted cuts in DNA. CRISPR-Cas9 is much faster, simpler,
cheaper, and more efficient—and thus far more useful and valuable—than previous
gene-editing technologies. Scientists have uniformly recognized the transcendent
importance of this group’s innovation, bestowing on them many of the scientific
community’s most prestigious awards (see p. 10, infra).

“CRISPR” stands for “clustered regularly interspaced short palindromic repeats,”
and describes short, repeating sequences found in certain bacterial genomes that
help defend the bacteria against invading viruses. The CRISPR-Cas9 technology
is an engineered version of that system. “Cas9” is a type of protein that is
associated with certain CRISPRs. Appx04896-04904.
2

3

In May 2012, UC filed a provisional patent application describing the
CRISPR-Cas9 system and how it can be used for gene editing in any
environment—outside of living cells (in vitro), in prokaryotic cells (bacteria or
archaea), and in eukaryotic cells. The next month, UC publicly disclosed the
necessary and sufficient components of the CRISPR-Cas9 system in a watershed
article in the journal Science. That article also disclosed experiments
demonstrating the system’s capabilities in an in vitro environment, and stated that
this system had considerable potential to improve upon extant technologies for
cleaving DNA in eukaryotic cells. Researchers immediately recognized that
CRISPR-Cas9 could be used to cleave DNA in eukaryotic cells using conventional
techniques well-known to scientists of ordinary skill in the art. Within just a few
months, six independent groups—including appellees (collectively “Broad”) and
UC—successfully did so.
In December 2012, over five months after UC’s publication, Broad sought
patents on the use of CRISPR-Cas9 in eukaryotic cells (i.e., applications of
CRISPR-Cas9 in a subset of the environments covered by UC’s involved claims).
UC requested this interference proceeding to determine who first invented the
CRISPR-Cas9 technology. Subsequently, the PTAB terminated the interference on
the ground that UC and Broad sought patents on distinct subject matters (i.e., that
there was no interference-in-fact between the UC and Broad claims), obviating the

4

need to determine whose patent claims had priority. The PTAB acknowledged that
UC’s 2012 disclosures provided scientists of ordinary skill in the art with a
powerful motivation to use CRISPR-Cas9 to cleave DNA in a eukaryotic cell. The
PTAB also credited UC’s testimony that well-known conventional techniques were
available to do so without additional innovation. And the PTAB recognized that
six separate research groups easily and quickly cleaved eukaryotic DNA using
those conventional techniques. But the PTAB brushed all that aside, concluding
that Broad’s claims should be considered a nonobvious (and therefore patentably
distinct) invention because scientists of ordinary skill in the art could not guarantee
in advance that these conventional techniques would work as expected to allow
CRISPR-Cas9 to cleave DNA in eukaryotic cells.
The PTAB’s ruling flies in the face of core legal principles that govern the
interference-in-fact inquiry, and defies common sense. If uncorrected, that ruling
threatens to allow Broad to arrogate to itself much of UC’s transformational
invention without Broad demonstrating anything close to the genuine innovation
that would justify finding its claims to be separately patentable. This Court should
not let such a profoundly erroneous and unjust result stand.

5

Statement Of The Case
I.

Legal framework
This case arises out of an interference proceeding before the PTAB. 35

U.S.C. § 135. Section 135 provides that when a patent application “would
interfere with any pending application, or with any unexpired patent, an
interference may be declared,” and the PTAB “shall determine questions of
priority of the inventions.” Id. An interference proceeding begins when the PTAB
determines that the parties’ claims are directed to “interfering subject matter.” 37
C.F.R. § 41.203(b)(1). The PTAB applies a “two-way test”: an “interference-infact” exists “if the subject matter of a claim of one party would, if prior art, have
anticipated or rendered obvious the subject matter of a claim of the opposing party
and vice versa.” Id. § 41.203(a).
Here, an interference-in-fact turns on whether UC’s claims render Broad’s
claims obvious. Section 41.203(a) incorporates the same obviousness inquiry that
courts undertake to assess patent validity. Medichem, S.A. v. Rolabo, S.L., 437
F.3d 1157, 1167 (Fed. Cir. 2006) (Medichem II). The question is therefore
whether one party’s claims “would have been obvious” to one of ordinary skill “in
view of the [other party’s claims] and the prior art.” Id.; 35 U.S.C. § 103.
Obviousness is a flexible inquiry that examines (1) “the scope and content of the
prior art,” (2) the “differences between the prior art and the claims at issue,” (3)
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“the level of ordinary skill in the pertinent art,” and (4) any applicable objective
evidence, known as secondary considerations, Graham v. John Deere Co. of
Kansas City, 383 U.S. 1, 17-18 (1966), all from the perspective of a hypothetical
skilled artisan, KSR Int’l Co. v. Teleflex, Inc., 550 U.S. 398, 418 (2007).
Secondary considerations must be considered when present. In re Kao, 639 F.3d
1057, 1067 (Fed. Cir. 2011). In KSR, the Supreme Court clarified that the ultimate
focus in evaluating obviousness is whether a claimed invention is “the product not
of innovation but of ordinary skill and common sense.” 550 U.S. at 421; id. at 419.
II.

UC’s CRISPR-Cas9 invention
A.

An organism’s genes—segments of DNA that instruct cells to create

particular proteins—determine nearly every aspect of its physiology. For decades,
scientists have sought improved methods of targeting and manipulating DNA to
edit genes that cause harmful traits or to introduce genes that produce desired
traits. A crucial step in genome modification is targeting a particular segment of
DNA and cleaving it at the desired point. Appx04891-04892. Researchers
developed initial methods of making targeted breaks in the 1990s and 2000s. Id.
By 2012, the most advanced methods in eukaryotic cells involved zinc finger
nucleases (“ZFNs”) and transcription activator-like effector nucleases
(“TALENs”). Appx04892. Both tools utilize one protein to target a DNA
sequence, and another protein, naturally present in bacterial cells, to cleave the
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targeted DNA. Appx04892-04895. Both are extremely time-consuming and
expensive. Appx04895.
UC’s claimed CRISPR-Cas9 invention is an engineered version of a
naturally occurring bacterial defense against invading viruses. Beginning in 1987,
scientists began studying natural CRISPR systems, eventually observing that many
bacteria defended themselves against viruses by cleaving the invading viruses’
DNA using CRISPR. Appx04895-04900. Before UC’s invention, however,
researchers did not understand what the components of the relevant CRISPR
complex were, or the process by which the complex targets and cleaves DNA. Id.;
Appx04871.
B.

In May 2012, UC filed its provisional patent application describing

the necessary and sufficient components of its engineered CRISPR-Cas9 system
that can be programmed to cut a selected target DNA. The components are:
(1) a protein known as Cas9;
(2) an RNA (targeter-RNA or crRNA) that guides the Cas9 to the target
DNA; and
(3) another RNA (activator-RNA or tracrRNA) that binds to the targeterRNA and activates the Cas9 protein to cleave the target DNA.
Appx04900-04904; Appx04799. The two RNAs can be separate molecules, or, as
also first described by UC, can be fused to form a single-molecule RNA called
single-guide RNA. Appx04904-04905; Appx04802-04803.
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On June 28, 2012, UC published an article detailing this CRISPR-Cas9
system online in the journal Science. Appx04798-04804. That article, known as
“Jinek 2012,” for the first time identified the system’s critical components and the
role of each; in particular, scientists had not previously understood the role of
tracrRNA as a critical component of the DNA cleavage complex. Appx04799.
Jinek 2012 also taught that the two RNAs could be fused into a single RNA
molecule to make the system easier to use. Id. It demonstrated (through in vitro
experiments that identified the system’s minimal sufficient and necessary
components) that CRISPR-Cas9 could cleave target DNA, including DNA with
eukaryotic target sequences, by programming the crRNA. Appx04798-04804.
In the article, UC also stated that CRISPR-Cas9 showed promise as an
alternative to ZFNs and TALENs, the two state-of-the-art systems for cleaving
DNA in eukaryotic cells. Appx04803. UC explained:
[ZFNs and TALENs] have attracted considerable interest as artificial
enzymes engineered to manipulate genomes . . . . We propose an alternative
methodology based on RNA-programmed Cas9 that could offer considerable
potential for gene-targeting and genome editing applications.
Id.; Appx00016.
The scientific community immediately hailed UC’s disclosures as
groundbreaking. See, e.g., Appx04872. Until UC’s invention, “the modus
operandi of Cas9 ha[d] remained unknown.” Appx04871; Appx04898-04901. In
recognition of UC’s breakthrough, the UC inventors have been awarded many of
9

the most prestigious prizes that the scientific community can bestow, including the
Japan Prize (2017), the Breakthrough Prize in Life Sciences (2015), the Gruber
Prize in Genetics (2015), and the Dr. Paul Janssen Award for Biomedical Research
(2014).3
C.

As UC had directed, the natural next step after Jinek 2012’s

publication was to use CRISPR-Cas9 to cleave DNA in eukaryotic cells. The prior
art taught many well-known techniques for introducing or expressing proteins and
RNA in eukaryotic cells.4 As one author commenting on Jinek 2012 noted, “it was
immediately obvious that [UC’s CRISPR-Cas9] system might be repurposed for
genome engineering, similar to ZFNs and TALENs. . . . Hence the appearance of

3

See 2017 Japan Prize Laureates Announced, http://www.japanprize.jp/data/
foundation/2017jpnews57_e.pdf ; Recipients of the 2015 Breakthrough Prizes in
Fundamental Physics and Life Sciences Announced, https://breakthroughprize.org/
News/2; 2015 Gruber Genetics Prize, http://gruber.yale.edu/prize/2015-grubergenetics-prize; Jennifer Doudna, Ph.D., and Emmanuelle Charpentier, Ph.D., Win
2014 Dr. Paul Janssen Award for Biomedical Research, http://www.pauljanssen
award.com/sites/default/files/pdf/2014_DPJA_Winner_Announcement_Press_
Release.pdf (all last visited July 24, 2017).
4

Conventional methods of introducing prokaryotic proteins like Cas9 and RNA
like crRNA and tracrRNA into eukaryotic cells included direct injection and
transfection into the cell of vectors containing promoters (to enable the production
of the components in the cell). Appx04915-04921. Standard techniques for
enhancing the expression and efficiency of prokaryotic proteins in eukaryotic cells
include codon optimization to enhance protein synthesis and the addition of
nuclear localization signals (“NLS”) to help direct the protein to the cell nucleus.
Appx04922-04924.
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dozens of articles reporting the use of sgRNA-guided Cas9 to produce mutations in
a variety of organisms and cell types in just 1 year.” Appx04874-04875; see also
Appx04796.
In fact, within months of Jinek 2012, UC was one of six independent
research groups to succeed in applying the CRISPR-Cas9 system in eukaryotic
cells and submit scientific articles documenting the results. Appx04682-04683
(Broad); Appx04713 (Mali), Appx04756-04758 (UC), Appx05200-05201
(Hwang), Appx04777 (Cho); Appx04791 (Shen). All six groups employed wellknown techniques. Four groups, including Broad and UC, used commerciallyavailable vectors containing “well-known promoters” to express CRISPR-Cas9’s
components in eukaryotic cells. Appx05046. Two groups micro-injected the
CRISPR-Cas9 components directly into the eukaryotic cells. Id. Although the
groups used additional well-known techniques—codon optimization and/or nuclear
localization signals—to increase efficiency, some showed that CRISPR-Cas9
worked without those additional techniques. Appx04932-04933; Appx0502205030; Appx05260.
One such group also filed Provisional Patent Application No. 61/717,324
(the “Kim Provisional”), likewise demonstrating success in applying the CRISPRCas9 system in animal cells, on October 23, 2012—nearly two months before
Broad’s first patent filing. Appx05186-05187, Appx05192-05194. The Kim
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Provisional credited Jinek 2012 with “elegantly demonstrat[ing]” the utility of the
single-guide “Cas9/RNA complex,” and “raising the possibility of using this
system for genome editing in cells and organisms.” Appx05187.
Like the other groups that applied CRISPR-Cas9 in eukaryotic cells, Broad
employed only conventional techniques to do so. Appx05113; see Appx05134.5
As Broad’s expert in the interference proceeding admitted, each of the techniques
it used was “standard” and “widely used” in 2012. See Appx05258, Appx05261,
Appx05266; Appx05516-05518; Appx04918-04920, Appx04922-04923. Once
introduced into eukaryotic cells, the CRISPR-Cas9 system functioned exactly as it
had in UC’s experiments with purified components: it cleaved the target DNA.
Appx05111-05113.
III.

UC’s and Broad’s patent applications
Both UC and Broad filed patent applications directed to the use of CRISPR-

Cas9 to cleave target DNA. The only difference between the parties’ claims that

5

To deliver the CRISPR-Cas9 system into the cells, Broad used expression
vectors (encoding the Cas9 protein and the same single-molecule RNA disclosed
by UC) together with conventional promoters. Appx04683, Appx04696 (Broad
publication); Appx05261 (Simons Depo.); Appx04919-04929 (promoter that
Broad used was well-known). To direct the CRISPR-Cas9 complex to the cell’s
nucleus, Broad attached an NLS to the CRISPR-Cas9 complex, and also codonoptimized the DNA sequence encoding the Cas9 protein. Appx04683;
Appx05258; Appx04922-04923 (these techniques were well-known).
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the PTAB considered material to the interference proceeding is that UC’s claims
are genus claims directed to using CRISPR-Cas9 in any environment (i.e., in any
of three environments: in eukaryotic and prokaryotic cells, or outside of cells),
while Broad’s claims are species claims limited to using CRISPR-Cas9 in
eukaryotic cells. Appx00011.
A.

On May 25, 2012, shortly before its Jinek 2012 publication, UC filed

Provisional Patent Application No. 61/652,086 (the “’086 Provisional”), disclosing
its CRISPR-Cas9 system. The disclosure of the ’086 Provisional is not limited to
any particular environment in which CRISPR-Cas9 could function. Appx00774,
Appx00813-00814, Appx00817, Appx00832-00833. It explicitly teaches that
CRISPR-Cas9 can be introduced into a eukaryotic cell using a number of wellknown conventional methods, including those described above. See, e.g.,
Appx00812-00813, Appx00818-00821; Appx04920-04923.
In March 2013, UC filed Patent Application No. 13/842,859 (the “’859
Application”), which claims the benefit of four provisional applications, including
the ’086 Provisional. The ’859 Application is directed to using CRISPR-Cas9 to
cleave DNA in any environment, as represented in the following claim:
A method of cleaving a nucleic acid comprising contacting a target
DNA molecule having a target sequence with an engineered and/or
non-naturally-occurring Type II Clustered Regularly Interspaced
Short Palindromic Repeats (CRISPR)-CRISPR associated (Cas)
(CRISPR-Cas) system comprising
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a) a Cas9 protein; and
b) a single molecule DNA-targeting RNA comprising
i) a targeter-RNA that hybridizes with the target
sequence, and
ii) an activator-RNA that hybridizes with the targeterRNA to form a double-stranded RNA duplex of a protein-binding
segment,
wherein the activator-RNA and the targeter-RNA are covalently
linked to one another with intervening nucleotides,
wherein the single molecule DNA-targeting RNA forms a complex
with the Cas9 protein,
whereby the single molecule DNA-targeting RNA targets the target
sequence, and the Cas9 protein cleaves the target DNA molecule.
Appx00010.
B.

On December 12, 2012, over six months after the filing of UC’s ’086

Provisional and five months after the publication of Jinek 2012, Broad filed
Provisional Patent Application No. 61/736,527, claiming the use of CRISPR-Cas9
to cleave DNA in one of the three environments already encompassed by UC’s
claims: eukaryotic cells. As Broad’s expert Dr. Simons acknowledged, Broad’s
application described conventional uses of well-known techniques that were to be
applied to use CRISPR-Cas9 to cleave DNA in eukaryotes. Appx05259-05263;
Appx05112-05118; Appx05516-05518. Broad later filed a series of nonprovi-
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sional applications, several of which issued as patents, claiming the benefit of the
’527 provisional.6 Twelve of these patents and one additional application are
involved in this interference (the “Broad Patents”). As relevant here, Broad’s
claims are limited to using CRISPR-Cas9 in eukaryotic cells.
A representative Broad claim is the following:
A method of altering expression of at least one gene product
comprising introducing into a eukaryotic cell containing and
expressing a DNA molecule having a target sequence and encoding
the gene product an engineered, non-naturally occurring Clustered
Regularly Interspaced Short Palindromic Repeats (CRISPR)-CRISPR
associated (Cas) (CRISPR-Cas) system comprising one or more
vectors comprising:
a) a first regulatory element operable in a eukaryotic cell
operably linked to at least one nucleotide sequence encoding a
CRISPR-Cas system guide RNA that hybridizes with the target
sequence, and
b) a second regulatory element operable in a eukaryotic cell
operably linked to a nucleotide sequence encoding a Type-II Cas9
protein,
wherein components (a) and (b) are located on same or different
vectors of the system, whereby the guide RNA targets the target
sequence and the Cas9 protein cleaves the DNA molecule, whereby
expression of the at least one gene product is altered; and, wherein the
Cas9 protein and the guide RNA do not naturally occur together.

During prosecution, Broad submitted a declaration to swear behind UC’s
applications. Appx04944. In UC’s view, that declaration does not establish
conception or reduction to practice of the claimed inventions. Appx04944-04964.
6
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Appx00011 (emphasis added).
IV.

Proceedings below
A.

At UC’s suggestion, the PTAB declared an interference between UC’s

’859 application and the Broad Patents.7 Appx00081-00082; Appx00179-00180;
see 37 C.F.R. §§ 41.202, 41.203.
Broad moved to dissolve the interference on the ground that UC’s and
Broad’s claims did not constitute interfering subject matter. The dispositive issue,
as the PTAB described it, was whether the subject matter of UC’s claims
employing CRISPR-Cas9 in any environment, if considered prior art to Broad’s
claims, would render obvious Broad’s claims to using CRISPR-Cas9 in eukaryotic
cells. Appx00012; 37 C.F.R. § 41.203(a). Broad bore the burden of proving that
UC’s claims did not render Broad’s claims obvious. Appx00009-00010. Broad’s
sole contention was that, although UC’s disclosure of its CRISPR-Cas9 invention

Under 37 C.F.R. § 41.207(a), “[p]arties are presumed to have invented
interfering subject matter in the order of the dates of their accorded benefit for each
count.” The PTAB did not accord either UC or Broad benefit of its earlier-filed
provisional applications. Thus, UC’s presumed invention date with respect to the
interference count was its ’859 application’s March 15, 2013 filing date, and
Broad’s presumed invention date was the earliest filing date for the Broad Patents,
which was October 15, 2013. Both parties moved to be accorded benefit of earlierfiled provisional applications, with Broad seeking the benefit of its December 12,
2012 provisional application. See 37 C.F.R. §§ 41.121(a)(1)(ii) and 41.208(a)(3).
The PTAB did not rule on the parties’ benefit motions.
7
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in its claims and in Jinek 2012 would have motivated one skilled in the art to
employ UC’s claimed methods in eukaryotes, the skilled artisan would not have
had a reasonable expectation of success in doing so. Appx00013-00014. In
support of its motion, Broad asserted, but did not attempt to prove, that each of its
claims was entitled to an effective filing date of December 12, 2012 based on its
first provisional application. Appx00309.
B.

The PTAB granted Broad’s motion and terminated the interference.

Appx00052-00053.
Explaining the legal standard, the PTAB stated that “a reasonable
expectation of success” depended on “instructions in the prior art that would be
specifically relevant to CRISPR-Cas9 and would instruct those of ordinary skill
how to achieve activity with that system in eukaryotic cells,” or “success in similar
methods or products.” Appx00028-00029. The PTAB also looked for sufficiently
“definite” contemporaneous statements “express[ing] an expectation that
[experiments testing CRISPR-Cas9 in eukaryotes] would be successful.”
Appx00017, Appx00021-00023.
The PTAB gave “significant” if not dispositive weight to statements made
by researchers in the field that preceded Broad’s provisional application—in
particular, Dr. Carroll, UC’s expert—that indicated that there was “no guarantee”
that CRISPR-Cas9 would function properly in eukaryotes until experiments testing
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CRISPR-Cas9’s ability to cleave DNA in eukaryotes were conducted.
Appx00019, Appx00013-00019. The PTAB also highlighted several statements by
Dr. Doudna, including that UC was testing CRISPR-Cas9 in eukaryotes and that
the eukaryotic application was a “very real possibility.” Appx00022. The PTAB
viewed these statements as indicative of a lack of a reasonable expectation of
success at the time of Broad’s work, Appx00014-00015, because they did not use
words like “expected” or “other more definite language.” Appx00023,
Appx00017.
The PTAB then concluded that UC’s evidence did not provide instructions
“specifically relevant to CRISPR-Cas9” that would have assured a skilled artisan
of success before the experiments were attempted, Appx00028-00029, and that the
prior art did not show success with sufficiently similar systems. The PTAB
discounted the fact that the prior art contained a variety of standard techniques for
introducing prokaryotic DNA-manipulating proteins into eukaryotic cells,
inexplicably treating these teachings merely as evidence of motivation to attempt
the experiments, rather than what they were: guidance that would have increased
skilled artisans’ expectation of success in doing so. Appx00035. The PTAB also
ignored the fact that Broad’s own eukaryotic application of UC’s CRISPR-Cas9
invention had merely utilized these same conventional techniques, and thus
required no innovation. Appx00250-00251.
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The PTAB also disregarded the objective evidence that, following UC’s
Jinek 2012 publication and contemporaneously with Broad’s purported invention,
five research groups other than Broad successfully used these well-known prior art
techniques—and only these techniques—to employ UC’s CRISPR-Cas9 invention
in eukaryotes. Appx00023-00024, Appx00032. The PTAB treated this evidence
as proof only of the motivation for one skilled in the art to implement CRISPRCas9 in eukaryotes, rather than as proof that no genuine innovation was needed to
do so. Appx00023-00024.
The PTAB also dismissed UC’s reliance on successes in related systems:
prior-art references demonstrating that scientists had used other prokaryotic
proteins to manipulate DNA in eukaryotes, employing only the conventional
techniques that ultimately were used successfully with CRISPR-Cas9. The PTAB
equated a “reasonable expectation of success” with a “guarantee” in concluding
that “[d]espite the evidence [of prior success] that UC presents for this proceeding,
we are still persuaded by Dr. Carroll’s statement” that there was “no guarantee”
that CRISPR-Cas9 would work in eukaryotes. Appx00045; see Appx00041.
Conversely, and reflecting its requirement that the art contain “specific
instructions” as to how to implement CRISPR-Cas9 in eukaryotes, the PTAB
emphasized that, in its view, eukaryotic implementation of three prokaryotic RNA
systems for cleaving DNA did not indicate a reasonable expectation of success
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because they had required system-specific techniques. Appx00036-00039.
Overall, the PTAB concluded that “[t]he preponderance of the evidence cited by
Broad persuades us that there would not have been specific instructions relevant to
CRISPR-Cas9 to give one of ordinary skill in the art a reasonable expectation of
success it would work in eukaryotic cells successfully.” Appx00045 (emphasis
added).
Finally, the PTAB declined to consider the obviousness of Broad’s claims in
light of the Kim Provisional and the Kim published application (the “Kim
Application,” U.S. Patent Application No. 14/685,568), which disclosed a working
example of eukaryotic application of CRISPR-Cas9. Appx00046-00048. The
PTAB reasoned that in an interference-in-fact obviousness inquiry, “the prior art to
be considered” is limited to the parties’ claims, with other prior art being relevant
only “to show what those of ordinary skill in the art knew at the time” of Broad’s
purported invention. Appx00047-00048. Because the Kim Provisional was not
public at the time of Broad’s filing date, the PTAB refused to consider it at all—
even though it disclosed a real-world implementation of Broad’s purported
invention, based on UC’s prior invention, before Broad’s own earliest filing date.
Appx00048.
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Summary Of Argument
The core issue in this case is whether UC’s claims applying CRISPR-Cas9
to cleave DNA in all environments, including eukaryotic cells, address the same
patentable subject matter as, and therefore interfere with, Broad’s later claims
applying CRISPR-Cas9 in eukaryotic cells. The PTAB concluded that they do not,
and therefore terminated the interference proceeding below on the ground that no
interference-in-fact exists. Fundamental errors of law produced that
counterintuitive result.
I.

The PTAB applied a rigid, constricted standard for assessing

obviousness that flies in the face of the Supreme Court’s holding in KSR as well as
this Court’s precedents. The PTAB expressly refused to find obviousness because
the prior art lacked “specific instructions” directing skilled artisans how to employ
CRISPR-Cas9 in eukaryotic cells. Appx00045. That flatly contradicts the
Supreme Court’s directive to eschew rigid and mandatory formulas that require
“precise teachings directed to the specific subject matter of the challenged claim.”
KSR, 550 U.S. at 420. By failing to consider “the inferences and creative steps that
a person of ordinary skill in the art would employ” even absent specific
instructions, id. at 418, the PTAB failed to distinguish between true innovation and
advances that would occur in the ordinary course—precisely the error that KSR and
this Court’s precedents caution against.
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In like manner, the PTAB’s legally erroneous demand for “specific
instructions” led it to redefine the “reasonable expectation of success” standard in a
manner that effectively required pre-experimentation certainty. This Court’s
precedents make clear that a reasonable expectation of success does exist, despite
uncertainty in the prior art, when the prior art contains a finite number of
approaches and reason to anticipate success, and no innovation beyond that
guidance is necessary to achieve the solution. E.g., In re Kubin, 561 F.3d 1351,
1359-61 (Fed. Cir. 2009). Those conditions are plainly satisfied here. But the
PTAB did not undertake the necessary analysis. Instead, it erroneously held that,
absent “specific instructions,” the prior art provided no expectation that UC’s
CRISPR-Cas9 system could be successfully employed in eukaryotic cells.
Appx00045. Indeed, the PTAB went so far as to treat the copious evidence of
well-known prior art techniques as relevant only to whether researchers had
sufficient motivation to try to apply UC’s CRISPR-Cas9 system in eukaryotic
cells. But this evidence increased researchers’ motivation precisely because they
recognized that well-known conventional techniques could be used to apply the
system in eukaryotes.
II.

The PTAB committed an additional legal error when it dismissed as

“irrelevant” compelling evidence that no fewer than six independent research
groups quickly and successfully employed well-known conventional techniques to
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cleave DNA in eukaryotic cells using the CRISPR-Cas9 system UC disclosed in
Jinek 2012. Appx00032. This Court has repeatedly recognized that
“independently made, simultaneous inventions, made within a comparatively short
space of time, are persuasive evidence that the claimed apparatus was the product
only of ordinary . . . skill,” not genuine innovation, Geo. M. Martin Co. v. All.
Mach. Sys. Int’l LLC, 618 F.3d 1294, 1305-06 (Fed. Cir. 2010), and that such
evidence must be considered when present. This case presents perhaps the
strongest record of simultaneous invention ever to come before this Court. Six
independent groups actually used UC’s CRISPR-Cas9 system to cleave DNA in
eukaryotic cells in a matter of months because they immediately recognized that
well-known conventional techniques were all that was necessary to do so. But the
PTAB gave that evidence no weight at all.
Remarkably, the PTAB refused even to consider the Kim Provisional, which
disclosed a successful use of UC’s CRISPR-Cas9 system to cleave DNA in
eukaryotic cells well before Broad’s earliest possible filing date and was therefore
compelling evidence of simultaneous invention. The PTAB also refused to
consider the Kim Application as Section 102(e) prior art because the Kim
Application was not yet available to the public as of Broad’s filing date. But
Section 102(e) prior art qualifies as prior art as of its effective filing date, not when
it becomes public. Moreover, whether publicly available or not, the provisional
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and nonprovisional Kim applications were highly probative of what ordinary
skilled artisans could achieve using conventional techniques. The PTAB therefore
lacked any legal justification for ignoring them.
III.

The PTAB’s decision should be reversed. When assessed under a

correct understanding of the law, the record supports only one outcome: Broad’s
claims are obvious in light of UC’s claims, and an interference-in-fact therefore
exists. Once UC disclosed its CRISPR-Cas9 system and directed its use to cleave
DNA in eukaryotic cells, there was a well-defined problem to be solved and
market pressure to do so. See KSR, 550 U.S. at 421. The prior art provided a finite
set of solutions to the problem, and no innovation beyond well-known
conventional techniques was needed to solve the problem. No fewer than six
independent groups moved with lightning speed to employ UC’s CRISPR-Cas9
system to cleave DNA in eukaryotic cells using those conventional techniques,
confirming in the strongest possible way that no innovation beyond the existing
state of the art was necessary. That record establishes obviousness, and thus an
interference-in-fact, under controlling law. At the very least, it shows that the
PTAB’s ruling is not supported by substantial evidence.
IV.

The above arguments provide more than sufficient justification to

reverse the PTAB, declare an interference in fact, and remand to determine
priority. In all events, however, the PTAB’s decision cannot be affirmed.
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Although the PTAB assumed that it should assess the prior art as of December 12,
2012—the filing date of Broad’s earliest provisional application—Broad did not
even attempt to satisfy its burden of demonstrating that its claims were entitled to
that effective filing date. On the record before the PTAB, therefore, the earliest
possible effective filing date for any of Broad’s claims was October 15, 2013. By
that date, the numerous publications demonstrating successful application of
CRISPR-Cas9 in eukaryotes constituted Section 102(a) prior art. Broad’s claims
were indisputably obvious in light of UC’s claims, considered in combination with
that prior art.
The PTAB’s decision in this case is more than merely antithetical to
controlling law and unsupported by substantial evidence. It is unjust. That
decision clears the way for Broad to claim that it invented many of the most
important and valuable applications of a breakthrough innovation that UC
achieved, not Broad, and to do so without any genuine innovation on Broad’s part.
This Court should reverse.
Standards Of Review
In this case, an interference-in-fact turns on whether the “subject matter of”
UC’s claims “render[s] obvious the subject matter” of Broad’s claims. 37 C.F.R. §
41.203(a). Thus, the “standard[] of review for an interference-in-fact . . . mirror[s]
the standard[] of review employed in [an] obviousness inquir[y].” Medichem, S.A.
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v. Rolabo, S.L., 353 F.3d 928, 932 (Fed. Cir. 2003) (Medichem I). Obviousness is
“a question of law based on underlying findings of fact,” based on the scope and
content of the prior art, the level of skill in the art, and secondary considerations.
Kubin, 561 F.3d at 1355.
The Court therefore reviews the PTAB’s “legal conclusion of obviousness
without deference,” and its subsidiary factual findings for substantial evidence. Eli
Lilly & Co. v. Bd. of Regents of Univ. of Wash., 334 F.3d 1264, 1267 (Fed. Cir.
2003).
Argument
I.

The PTAB applied a legal standard that is irreconcilable with KSR and
this Court’s precedent.
The interference-in-fact inquiry focuses on obviousness to determine

whether an allegedly interfering patent claim reflects a distinct patentable
innovation or instead merely an unpatentable “advance[] that would occur in the
ordinary course without real innovation.” KSR, 550 U.S. at 419; Graham, 383
U.S. at 11-13; Kubin, 561 F.3d at 1360-61. Broad’s eukaryotic claim is an
archetypal example of the latter. Once UC disclosed the components of the
CRISPR-Cas9 complex and demonstrated its DNA-cleaving properties, Broad was
only one of six research groups to use well-known, standard techniques without
any additional innovation to cleave DNA in eukaryotic cells employing UC’s
CRISPR-Cas9 system. Broad’s eukaryotic claims are therefore obvious in light of
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UC’s generic claims, and are not patentably distinct. The PTAB reached a
contrary conclusion—and therefore failed to see what is plain on the face of the
record—because it adopted a series of legal tests that violate KSR and this Court’s
precedents.
A.

Obviousness does not require specific instructions in the prior art
or pre-experiment certainty of success.

In KSR, the Supreme Court clarified that the pivotal question in evaluating
obviousness is whether a claimed invention is “the product not of innovation but of
ordinary skill and common sense.” 550 U.S. at 421. To answer that question, the
factfinder must eschew “rigid and mandatory formulas” that presume innovation
occurs whenever the prior art lacks “precise teachings directed to the specific
subject matter of the challenged claim.” Id. at 419; id. at 418. An obviousness test
that “formalistic[ally]” seeks out specific instructions in the prior art, while
ignoring “the inferences and creative steps that a person of ordinary skill in the art
would employ” without any need for specific guidance, id. at 418, fails to perform
the vital function of weeding out “advances that would occur in the ordinary course
without real innovation,” id. at 419.
KSR governs the inquiry into both how a skilled artisan would assess the
prior art, and whether a skilled artisan would have a reasonable expectation of
success in light of that prior art. With respect to the first question, KSR rejected
the “teaching, suggestion, or motivation” test (TSM test) previously used in some
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of this Court’s decisions because it “overemphasi[zed]” the “explicit content” of
the prior art and assumed “that a person of ordinary skill attempting to solve a
problem will be led only to those elements of prior art designed to solve the same
problem.” Id. at 418-20. KSR therefore precludes “a rigid approach to
determining obviousness based on the disclosures of individual prior-art
references.” See Randall Mfg. v. Rea, 733 F.3d 1355, 1362 (Fed. Cir. 2013). With
respect to the reasonable expectation of success inquiry, KSR held that an invention
may be obvious if it is “obvious to try,” even if success is not guaranteed, “[w]hen
there is a design need or market pressure to solve a problem, “there are a finite
number of identified, predictable solutions,” and experimentation leads to “the
anticipated success.” 550 U.S. at 421.
This Court has explained how KSR applies in the context of an
“unpredictable art” such as biotechnology. Kubin, 561 F.3d at 1359-60. In such
fields, the obviousness inquiry should not focus exclusively on the degree of ex
ante predictive confidence that a potential solution will succeed, because “for
many inventions that seem quite obvious, there is no absolute predictability of
success until the invention is reduced to practice” through experimentation. In re
O'Farrell, 853 F.2d 894, 903 (Fed. Cir. 1988). Rather, the focus should be on the
extent of the guidance provided by the prior art—and therefore the extent to which
a skilled artisan must innovate beyond that guidance to achieve the solution.
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Kubin, 561 F.3d at 1359-60 (the question is whether the claimed advance reflects
innovation beyond “the predictable use of prior art elements according to their
established functions”) (quoting KSR, 550 U.S. at 417).
Kubin explained that, under longstanding circuit precedent “resurrect[ed]”
by KSR, the prior art provides insufficient guidance to support a reasonable
expectation of success when: (1) the experimenter must “vary all parameters . . . ,
where the prior art gave either no indication of which parameters were critical or
no direction as to which of many possible choices is likely to be successful”; or (2)
the experimenter must “explore a new technology or general approach” not wellexplained in the prior art. 561 F.3d at 1359 (citing O’Farrell, 853 F.2d at 902-04).
Conversely, as was true in Kubin, a skilled artisan may have a reasonable
expectation of success—the solution may be “predictable” within the meaning of
KSR—where the prior art teaches a finite set of approaches to a well-defined
problem and there is reason to anticipate success using those approaches, even if,
ex ante, there is “uncertainty in the prior art” as to whether the solution will work.
Id. at 1360 (explaining that pre-experimentation uncertainty does not prevent
obviousness where the artisan pursues “known options” from a “finite number of
predictable solutions,” such as when the prior art contains “well-known . . .
techniques” that can be applied and that had been successful with other systems).
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Accordingly, this Court has generally held that a reasonable expectation of
success exists, despite pre-experimentation uncertainty, when (1) the prior art
contains a finite number of approaches and the predictable use of that prior art
according to its prescribed functions gives reason to anticipate success; and (2) the
artisan can apply those approaches without additional innovation to achieve the
solution. See KSR, 550 U.S. at 417, 419; see also, e.g., Bayer v. Schering Pharma
AG v. Barr Labs., Inc., 575 F.3d 1341, 1349-50 (Fed. Cir. 2009); Allergan, Inc. v.
Apotex Inc., 754 F.3d 952, 965 (Fed. Cir. 2014); Procter & Gamble Co. v. Teva
Pharm. USA, Inc., 566 F.3d 989, 996 (Fed. Cir. 2009) (“Cases following KSR have
considered whether a given molecular modification would have been carried out as
part of routine testing.”); Pfizer, Inc. v. Apotex, Inc., 480 F.3d 1348, 1368 (Fed.
Cir. 2007); PharmaStem Therapeutics, Inc. v. ViaCell, Inc., 491 F.3d 1342, 1364
(Fed. Cir. 2007); NantKwest, Inc. v. Lee, No. 2015-2095, 2017 WL 1735330, at *6
(Fed. Cir. May 3, 2017). That approach captures a key insight of KSR: when the
prior art contains sufficient guidance to enable one skilled in the art to draw on
well-known conventional techniques to achieve an advance without any genuine
innovation, mere ex ante uncertainty about whether such routine efforts will
succeed does not elevate a “product . . . of ordinary skill and common sense” to the
status of a patentable invention. KSR, 550 U.S. at 421.

30

B.

The PTAB committed legal error by applying a standard
even more rigid than the tests rejected in KSR.

Ignoring KSR and this Court’s precedent, the PTAB applied an
impermissibly rigid test for obviousness—requiring that the prior art contain
“specific instructions relevant to CRISPR-Cas9,” as well as virtual certainty that
the experiments would be successful. Appx00045.
1.

The PTAB required just the sort of “precise teachings directed to the

specific subject matter of the challenged claim” that KSR rejected. 550 U.S. at
418. In language strikingly reminiscent of the TSM test that KSR invalidated, the
PTAB insisted that the prior art must contain “instructions that are specifically
relevant to CRISPR-Cas9 and [that] would instruct those of ordinary skill how to
achieve activity with that system in eukaryotic cells.” Appx00028-00029
(emphasis added). Applying that legally erroneous standard, the PTAB concluded
that each prior art example of successful use of prokaryotic systems in eukaryotic
cells, considered in isolation, fell short because it did not provide specific
instructions directing how to apply the CRISPR-Cas9 system in eukaryotic cells.
Appx00040-00041 (ZFNs and TALENs); Appx00042-00043 (Cre). To be sure,
the PTAB acknowledged that in theory “success in similar methods” could indicate
a reasonable expectation of success. Appx00028. But in practice it discarded each
reference because the prokaryotic system in question was not identical to CRISPRCas9 and therefore did not provide the requisite specific instructions—without
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even considering whether a skilled artisan would have viewed any differences
between CRISPR-Cas9 and these other systems as material. Appx00040-00044;
but cf. In re Paulsen, 30 F.3d 1475, 1481 (Fed. Cir. 1994) (references in the same
field are relevant). In stating its holding, the PTAB could not have been more clear
that it applied a legally erroneous test: “[t]he preponderance of the evidence cited
by Broad persuades us that there would not have been specific instructions relevant
to CRISPR-Cas9 to give one of ordinary skill in the art a reasonable expectation of
success it would work in eukaryotic cells successfully.” Appx00045 (emphasis
added).
The impermissible rigidity of the PTAB’s “specific instructions” test is
thrown into sharp relief by the undisputed evidence pertaining to CRISPR-Cas9
that the PTAB rejected as insufficiently specific to render Broad’s claims obvious:
• UC, in its Jinek 2012 article, used CRISPR-Cas9 to cleave DNA and
specifically directed using it instead of ZFNs and TALENs to cleave DNA
in eukaryotes. Appx00016.
• Scientists had successfully used other prokaryotic proteins in eukaryotic
cells for decades, and the proteins manipulated DNA as expected.
Appx00033-00035.
• As a result, there were, as the PTAB acknowledged, “strategies that were
known in the art, including direct injection, codon optimization, and
targeting of proteins and RNA to the cell nucleus,” that were “routine and
known to be useful in achieving activity of prokaryotic proteins in
eukaryotic cells.” Appx00035.
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• In an article published shortly after Jinek 2012 and before Broad’s earliest
filing, Dr. Carroll described in detail how those very techniques could be
used to implement CRISPR-Cas9 in eukaryotes. Appx04796.
• Skilled artisans in fact turned to those techniques for guidance, using them in
experiments that tested CRISPR-Cas9 in eukaryotes (and that were
successful). Appx00023, Appx00032.
On any fair reading, this evidence establishes that the prior art, including Jinek
2012, provided sufficient guidance to enable a skilled artisan to use UC’s CRISPRCas9 system in eukaryotic cells, without doing anything new or different than what
the prior art prescribed. See O’Farrell, 853 F.2d at 902-04. Nonetheless, the
PTAB dismissed each aspect of the prior art on the ground that none was
individually specific to the CRISPR-Cas9 system or definitive enough to establish
that CRISPR-Cas9 would work in eukaryotic cells. Appx00032-00035,
Appx00040-00041, Appx00045.
2.

The PTAB’s failure to follow KSR and this Court’s precedent led it to

commit a second, related error of law. Rather than examining whether the prior art
provided reason to think a finite universe of approaches could succeed—as KSR
and Kubin require—the PTAB did precisely the opposite. It used a perceived lack
of certainty to justify dismissing much of the prior art. In other words, the PTAB
required a virtual guarantee in the prior art, and not merely a reasonable
expectation, of success—impermissibly ignoring the “inferences and creative steps
that a person of ordinary skill in the art would employ.” KSR, 550 U.S. at 418.
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In reaching that erroneous result, the PTAB placed enormous weight on
statements by Dr. Doudna and Dr. Carroll acknowledging the need to perform
experiments to verify that CRISPR-Cas9 would cleave DNA in eukaryotes—
statements that any responsible scientist would make before actually carrying out
such experiments.8 Appx00014, Appx00017-00019, Appx00033-00035,
Appx00045. In particular, the PTAB relied heavily on Dr. Carroll’s statement, in
the very article in which he correctly predicted how existing techniques could be
used to employ CRISPR-Cas9 in eukaryotes, that “[o]nly attempts to apply the
system in eukaryotes” would conclusively establish that CRISPR-Cas9 would in
fact work in eukaryotes. Appx00045. That statement, the PTAB thought, justified
disregarding prior-art examples of successful use of prokaryotic proteins to
manipulate DNA in eukaryotes. Id. (“[d]espite the evidence [of prior success] that
UC presents for this proceeding, we are still persuaded by Dr. Carroll’s
statement”); Appx00033-00034.
The PTAB had the analysis exactly backward. It did not examine whether,
under Kubin and O’Farrell, the prior art sufficiently limited the experimentation
necessary to achieve success without additional innovation. Kubin, 561 F.3d at

The PTAB’s reliance on those statements was erroneous for multiple reasons.
See Part III.B, infra.
8
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1359-60; O’Farrell, 853 F.2d at 902-03. This is vividly illustrated by the PTAB’s
dismissal of the undisputed evidence that well-known techniques existed in 2012
for “achieving activity of prokaryotic proteins in eukaryotic cells” as evidence that
showed only a motivation to experiment. Appx00035, see Appx00032. Of course,
the very reason that the existence of such previously successful (and, the PTAB
acknowledged, routine) techniques increased motivation to use CRISPR-Cas9 in
eukaryotes was that it augured likely success without any need for innovation.
And the PTAB compounded this error by failing to recognize that there was no
need to hypothesize about whether a skilled artisan would have drawn guidance
from these aspects of the prior art: at the time of Broad’s first provisional filing,
numerous other research groups, inspired by Jinek 2012, had already successfully
implemented CRISPR-Cas9 in eukaryotes using precisely these same conventional
techniques. See Part II.B, infra.
Even more inexplicably, the PTAB never considered whether Broad’s use of
CRISPR-Cas9 in eukaryotes would have occurred in the ordinary course without
innovation. See PharmaStem, 491 F.3d at 1364-65. As discussed further below,
see Part III.A, infra, the problem to be solved was well-defined, and Broad
employed only conventional techniques in its experiments demonstrating that
CRISPR-Cas9 would cleave DNA in eukaryotic cells. PharmaStem, 491 F.3d at
1364-65 (employment of routine techniques in “implementing [a] prior art
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suggestion” was obvious). The PTAB’s failure to consider whether Broad’s
claimed invention reflects any genuine innovation fatally undermines its analysis.
See KSR, 550 U.S. at 419 (“advances that would occur in the ordinary course
without real innovation” are obvious); id. at 417 (a “predictable use of prior art
elements according to their established functions” is obvious).
II.

The PTAB committed legal error under Graham and this Court’s
precedents in failing to consider critically relevant evidence of
simultaneous invention.
The PTAB committed a further legal error when it dismissed as “irrelevant”

the objective evidence of the fourth Graham factor—secondary considerations—
that powerfully indicated obviousness under controlling law: independently of
Broad, five other research groups used only conventional techniques to apply
CRISPR-Cas9 in eukaryotic cells in a matter of months. Such “simultaneous
invention” provides objective, real-world evidence indicating that a claimed
invention is obvious, and it must be considered when present.9 Ecolochem, Inc. v.

This Court’s decisions use the phrase “simultaneous invention” to describe other
parties’ simultaneous development of the claimed invention. E.g., Ecolochem, 227
F.3d at 1379. Although the phrase includes the word “invention,” evidence of
simultaneous invention generally indicates that the claimed invention is in fact not
an invention—i.e., not a patentable advance over the prior art. This brief
nonetheless uses the phrase because the Court’s decisions do so.
9
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Southern California Edison Co., 227 F.3d 1361, 1376 (Fed. Cir. 2000); In re Kao,
639 F.3d 1057, 1067 (Fed. Cir. 2011). The PTAB failed to do so.
A.

Simultaneous invention can be compelling evidence of
obviousness.

“Independently made, simultaneous inventions, made within a
comparatively short space of time, are persuasive evidence that the claimed
apparatus was the product only of ordinary mechanical or engineering skill,” rather
than genuine innovation. Geo. M. Martin, 618 F.3d at 1305-06 (holding that a
machine that was similar to, and made independently within a year after, the
claimed invention “qualified as a simultaneous invention” and was “strong
evidence” of obviousness); see also Concrete Appliances Co. v. Gomery, 269 U.S.
177, 185 (1925); Ecolochem, 227 F.3d at 1379; Monarch Knitting Mach. Corp. v.
Sulzer Morat GmbH, 139 F.3d 877, 883 (Fed. Cir. 1998).
Simultaneous invention evidence bears upon the obviousness analysis in two
ways. Monarch, 139 F.3d at 883. First, it “is strong evidence of what constitutes
the level of ordinary skill in the art,” Ecolochem, 227 F.3d at 1379 (emphasis
added), because it “demonstrates what others in the field actually accomplished,”
Trustees of Columbia Univ. in City of N.Y. v. Illumina, Inc., 620 Fed. App’x 916,
930 (Fed. Cir. 2015). It thus informs the factfinder’s analysis of whether the first
three Graham factors demonstrate a prima facie case of obviousness by providing
critical real-world insight into “how those skilled in the art approached and solved
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[the relevant] problems.” Int’l Glass Co. v. United States, 408 F.2d 395, 405 (Ct.
Cl. 1969) (evidence demonstrates that skilled artisan was able to conceive of the
ideas undergirding the claimed invention and implement them); In re Farrenkopf,
713 F.2d 714, 720 (Fed. Cir. 1983). In particular, simultaneous invention indicates
that the steps needed to make the purported invention were within the creativity
and problem-solving ability of one ordinarily skilled in the art. See KSR, 550 U.S.
at 418 (obviousness takes “account of the inferences and creative steps that a
person of ordinary skill in the art would employ”). Where the prior art teaches all
of the techniques necessary to make an invention without the need to do anything
new or different, the fact that others applied those known techniques to produce the
same invention demonstrates that no genuine innovation was needed.
Second, simultaneous invention is “relevant as a secondary consideration”
that constitutes objective evidence—rather than hindsight speculation—that an
invention is obvious under the fourth Graham factor. Monarch, 139 F.3d at 883;
Trustees of Columbia, 620 Fed. App’x at 930. Just as a long-felt need and
previous failed attempts may indicate that solving the relevant problem was
beyond the reach of ordinarily skilled artisans, simultaneous invention indicates the
opposite: both the problem and its solution were evident. See Geo. M. Martin, 618
F.3d at 1304-05.
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B.

Six groups independently applied CRISPR-Cas9 in eukaryotic
cells within months of UC’s disclosures.

This case presents overwhelming, indeed unprecedented, evidence of
simultaneous invention. That evidence meets the criteria identified by Geo. M.
Martin—the simultaneous inventions were “[i]ndependently made . . . within a
comparatively short space of time.” 618 F.3d at 1305. Just months after UC
disclosed the capabilities of CRISPR-Cas9 in Jinek 2012 and directed using it to
cleave eukaryotic DNA, five groups other than Broad successfully implemented
UC’s invention in eukaryotes, using only conventional techniques within the
ordinary skill in the field—and two completed experiments and submitted
manuscripts for publication before Broad’s earliest provisional application.
1.

UC’s Jinek 2012 publication disclosed the necessary and sufficient

components of the CRISPR-Cas9 system and a modified, easier-to-manipulate
single-guide RNA (a fusion of the tracrRNA and crRNA molecules). Appx04803;
see pp. 8-9, supra. Those disclosures permitted researchers for the first time to
implement the evident next step: using CRISPR-Cas9 to cleave DNA in
eukaryotic cells. See, e.g., Appx04872; Appx04713.
Within just a few months of UC’s disclosures, six separate groups (including
UC and Broad) reported successful implementation of UC’s invention in
eukaryotic cells. Appx04929-04930. The table below shows how quickly after the
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June 28, 2012 publication of Jinek 2012 those groups were able to implement
CRISPR-Cas9 in eukaryotes.
Primary Author

Submission Date

Publication Date10

Cong et al. (Broad) (Science)

Oct. 5, 2012

Jan. 3, 2013

Mali et al. (Science)

Oct. 26, 2012

Jan. 3, 2013

Cho. et al (Nature Biotech)

Nov. 20, 2012

Jan. 29, 2013

Broad’s first provisional filed: Dec. 12, 2012
Jinek et al. (UC) (eLife)

Dec. 15, 2012

Jan. 29, 2013

Hwang et al. (Nature Biotech) Dec. 18, 2012

Jan. 29, 2013

Shen et al. (Cell)

Apr. 2, 2013

Mar. 2013 at the latest

Four groups thus employed CRISPR-Cas9 to cleave DNA in eukaryotes within a
week of, or even before, Broad’s first provisional filing.11 Around the same time,
in October 2012, the authors of the Cho paper filed the Kim Provisional, which
described methods of using CRISPR-Cas9 to cleave DNA in eukaryotes, including
a working example. Appx05187, Appx05192. Each group worked in separate labs
and published separate results; in some instances, they acknowledged others’

10

Appx04686 (Broad); Appx04716 (Mali); Appx04777 (Cho); Appx04756 (UC);
Appx05200 (Hwang); Appx04791 (Shen).
11

That some articles were submitted after Broad filed its first provisional does not
diminish their relevance. Advances independently developed within a short time
after the invention at issue qualify as simultaneous invention because they show
the capabilities of those skilled in the art around the time of the invention. See
Geo. M. Martin, 618 F.3d at 1305-06; Farrenkopf, 713 F.2d at 720.
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results but affirmed that they had reached their own results “independently.” See,
e.g., Appx04716; Appx04778; Appx04685.
2.

This burst of activity is particularly compelling evidence of

obviousness. All the researchers’ experiments—including Broad’s—took UC’s
disclosures in Jinek 2012 as their jumping-off point. They all used single-guide
chimeric RNAs that Jinek 2012 disclosed, truncating the duplex portion in
precisely the same way as UC’s single-guide RNA. Appx04930-04931;
Appx04684; Appx04714; Appx05201; Appx04778; Appx04792. Thus, in short
order, multiple groups absorbed the Jinek 2012 disclosures; designed experiments;
ordered reagents; performed experiments and repeated them to verify
reproducibility; collected and analyzed data; drafted manuscripts and created
figures; and submitted manuscripts to scientific journals.
These multiple groups achieved lightning-quick success because they
needed only well-known conventional techniques. Appx00039; Appx05248. Each
group applied existing techniques for delivering the CRISPR-Cas9 complex into
the cells—techniques that were disclosed in UC’s May 25, 2012 provisional
application. Appx00804, Appx00812-00813, Appx00818-00821; Appx0493204933; Appx05011-05012; Appx05019-05022; see pp. 10-12, supra. Once
CRISPR-Cas9 was introduced into the eukaryotic cell, it cleaved the targeted DNA
without further intervention. “[W]hat others in the field actually accomplished”
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thus demonstrates that no genuine innovation was necessary to employ CRISPRCas9 in eukaryotes. Trustees of Columbia, 620 Fed. App’x at 929.
3.

One of the research groups—the authors of the Cho paper—filed the

Kim Provisional on October 23, 2012, well before Broad’s earliest possible filing
date of December 12, 2012, and just a few months after UC’s disclosures in Jinek
2012. That application is particularly persuasive evidence of simultaneous
invention.
The Kim Provisional acknowledges that (in Jinek 2012) UC “elegantly
demonstrated that a single-chain chimeric RNA produced by fusing an essential
portion of crRNA and tracrRNA could replace the two RNAs in the Cas9/RNA
complex to form a functional endonuclease, raising the possibility of using th[e
CRISPR-Cas9] system for genome editing in cells and organisms.” Appx05187.
The Provisional explained that the Kim group’s experiments confirmed “that
[CRISPR-Cas9] can indeed induce site-specific genome modification in
mammalian cells at high frequencies.” Id.
The Kim Provisional provides particularly strong proof that a skilled artisan,
armed with UC’s invention, could readily implement that invention in eukaryotic
cells using well-known conventional techniques. That the group needed only four
months after UC’s June 2012 disclosures to complete the experiments and file the

42

patent application confirms that the eukaryotic implementation required only
ordinary skill.
C.

The PTAB committed legal error in declining to consider the
evidence of simultaneous invention.

1.

The PTAB committed prejudicial legal error by dismissing as

“irrelevant” this overwhelming evidence of simultaneous invention. Evidence of
simultaneous invention “must always when present be considered.” Bristol-Myers
Squibb Co. v. Teva Pharm. USA, Inc., 752 F.3d 967, 977 (Fed. Cir. 2014). Indeed,
it should be self-evident that the PTAB could not reasonably determine the
ordinarily skilled artisan’s ability to draw upon the prior art’s teachings to cleave
DNA in eukaryotes with CRISPR-Cas9 without considering what those “in the
field actually accomplished,” Trustees of Columbia, 620 Fed. App’x at 930;
Randall Mfg., 733 F.3d at 1362. Yet that is precisely what the PTAB did.
2.

The PTAB reasoned that considering the researchers’ “success”—and

the fact that they used only conventional techniques—would be to rely
impermissibly on hindsight. Appx00023-00024, Appx00032. The PTAB based its
“hindsight” rationale on the statement in Life Techs., Inc. v. Clontech Labs, Inc.,
224 F.3d 1320 (Fed. Cir. 2000), that the fact “[t]hat the inventors were ultimately
successful is irrelevant to whether one of ordinary skill in art, at the time the
invention was made, would have reasonably expected success.” Id. at 1326; see
Appx00032. But Life Techs is inapposite. It held merely that the success of the
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patentee in making its invention does not itself demonstrate a reasonable
expectation of success. UC did not seek to prove that Broad’s purported invention
was obvious because of Broad’s “ultimate success” in achieving it; instead, UC
introduced evidence of prior or contemporaneous success by numerous entities
other than Broad. Dismissing such evidence as “irrelevant” flies in the face of
controlling law.
In addition, this Court has repeatedly recognized that independent
development of a purported invention that occurs shortly after the patentee’s work
is relevant evidence—not impermissible hindsight—because it provides valuable
insight into the level of skill around the time of the claimed invention. See note 11,
supra (citing cases). That five other research groups simultaneously succeeded in
using CRISPR-Cas9 in eukaryotes within weeks of Broad’s first provisional filing
demonstrates that at the relevant time, designing the necessary experiments and
carrying them out was well within the level of ordinary skill.
3.

The PTAB committed additional legal error when it refused to

consider the Kim Provisional on the ground that “this evidence was not available to
the public” as of Broad’s filing date. Appx00047. Evidence of simultaneous
invention need not be public. The Kim Provisional shows what ordinarily skilled
artisans were able to achieve contemporaneously with Broad, and it is equally
probative on that point whether or not it was published before Broad’s filing date.
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See Trustees of Columbia, 620 Fed. App’x at 930; Farrenkopf, 713 F.2d at 720.
The PTAB’s contrary ruling is unsupportable.
4.

The PTAB’s erroneous failure to consider the evidence of

simultaneous invention was prejudicial for the reasons set forth more fully in Part
III, infra. In essence, the PTAB purported to decide what a skilled artisan would
have expected without considering direct, objective “evidence of the level of
ordinary skill in the art and how those skilled in the art approached and solved
problems.” Int’l Glass, 408 F.2d at 405. And by failing to weigh in its analysis the
direct evidence that numerous researchers actually used CRISPR-Cas9 in
eukaryotes by employing only conventional techniques, the PTAB lost sight of the
ultimate question in the obviousness analysis—namely, whether Broad’s claims
represented an innovative step beyond UC’s claims. KSR, 550 U.S. at 419.
5.

The PTAB’s refusal to consider the experiments described in the Kim

Provisional was a particularly egregious error because they are more than just
compelling evidence of simultaneous invention. The Kim Application, which
claims priority to the Kim Provisional, is prior art under Section 102(e) as “an
application for patent, published under section 122(b), by another filed in the
United States before the invention by the applicant for patent.” 35 U.S.C. §
102(e); Appx00239-00240, Appx00286. The Kim Provisional’s disclosure of
CRISPR-Cas9’s implementation in eukaryotes was carried forward to the Kim
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Application, and thus constituted Section 102(e) prior art as of October 23, 2012,
the filing date of the Kim Provisional.12 Appx05387, Appx05479.
The PTAB declined to consider the Kim Application for two erroneous
reasons. First, the Board stated that the only prior art that may be considered in
determining obviousness in the context of an interference-in-fact analysis is the
parties’ claims. Appx00047. That is incorrect. The interference-in-fact
determination under 37 C.F.R. § 41.203(a) employs the same analysis used to
decide obviousness in the context of a patentability determination under Section
103. Medichem I, 353 F.3d at 932. In an interference-in-fact analysis, the
obviousness of one party’s claim is assessed by treating the other party’s claim as
the primary reference and determining whether it renders the other party’s claim
obvious in light of the universe of prior art. See Alarm.com v. iControl Networks,
Inc., 2015 WL 1871503, at *24 (PTAB Mar. 31, 2015); see also Rules of Practice
Before the Board of Patent Appeals and Interferences, 68 Fed. Reg. 66,648,
66,664-66,665 (37 C.F.R. § 41.203(a) requires the factfinder to determine whether
“A’s claim would, if treated as prior art, have . . . rendered obvious (alone or in

Broad’s only effort to disqualify the Kim Application as Section 102(e) prior art
was an improper attempt to antedate the application by cross-referencing
prosecution declarations not of record in the interference. Appx00308; see
Appx00145 (Standing Order ¶ 154.1.1).
12
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combination with prior art) the subject matter of B’s claim, and vice versa”)
(emphasis added); Medichem II, 437 F.3d at 1167.
Second, the PTAB reasoned that the Kim Application was not public when
Broad filed its provisional application in December 2012. But Section 102(e) prior
art is prior art as of its effective filing date, not the date on which it eventually
becomes public. In re Bartfield, 925 F.2d 1450, 1451 n.4 (Fed. Cir. 1991);
Hazeltine Research, Inc. v. Brenner, 382 U.S. 252, 254-55 (1965).
Under the correct legal standard, it would have been obvious to a skilled
artisan to take UC’s claims to using the CRISPR-Cas9 complex in any
environment and follow the steps set forth in the Kim Application in order to use
CRISPR-Cas9 to successfully cleave DNA in eukaryotes.13
III.

When considered under the correct legal standard and all the evidence,
Broad’s eukaryotic claims are obvious in light of UC’s generic claims.
The PTAB’s multiple legal errors led directly to its counterintuitive

conclusion that Broad’s claims were not obvious in light of UC’s claims. Broad
identified no innovation—or even extensive experimentation—that would be

13

Even if the Kim Application is not considered as Section 102(e) prior art, it is
compelling evidence of simultaneous invention that the PTAB refused to consider.
Considered under the correct legal standard, the evidence of simultaneous
invention (including the Kim Provisional) and the level of guidance and knowledge
in the art demonstrate beyond doubt that Broad’s claims are obvious. See Part III,
infra.
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needed to employ UC’s CRISPR-Cas9 system in eukaryotic cells. Nor could it
have done so, given that five other research groups succeeded in introducing
CRISPR-Cas9 into eukaryotic cells within a matter of months using only
conventional techniques. Broad staked its entire argument for non-obviousness (on
which Broad bore the burden of proof) on the proposition that a skilled artisan
seeking to employ CRISPR-Cas9 to cleave DNA in eukaryotes would have lacked
a reasonable expectation that its effort would succeed. The PTAB accepted that
argument because it erroneously required “specific instructions” in the prior art and
conflated the need for experimentation with a lack of an expectation of success.
O’Farrell, 853 F.2d at 903.
Considered under the correct standard and in light of the simultaneousdevelopment evidence that the PTAB erroneously disregarded, the undisputed
evidence permits only one conclusion: Broad’s claims are obvious. And at the
very least, the PTAB’s decision is not supported by substantial evidence.
A.

The record demonstrates that Broad’s eukaryotic implementation
is obvious in light of UC’s claims.

The record establishes that Broad’s eukaryotic claims are obvious in light of
UC’s generic-environment claims (certainly Broad, as the party with the burden of
proof, failed to establish nonobviousness). Once UC disclosed the CRISPR-Cas9
complex and directed its use to cleave DNA in eukaryotes, there was a welldefined “problem” to be solved, and “market pressure” to do so. KSR, 550 U.S. at
48

421; O’Farrell, 853 F.2d at 903; Appx00023 (motivation was undisputed); see also
Appx04803; Appx04796. A skilled artisan would have had a reasonable
expectation of success in doing so because the prior art provided a finite set of
approaches that had previously been used successfully in similar systems, such that
a skilled artisan would think she could succeed with CRISPR-Cas9 by following
prior-art guidance without additional innovation. See Part I.A, supra; KSR, 550
U.S. at 421; O’Farrell, 853 F.2d at 902-04. And the swift success of so many
researchers confirms in the most powerful way that no innovation was necessary.
1.

The prior art contained a number of conventional
techniques that provided skilled artisans with an evident
approach to implementing CRISPR-Cas9 in eukaryotes.

The prior art provided ample guidance concerning a finite number of
approaches to applying CRISPR-Cas9 in eukaryotes. Indeed, the PTAB found that
the prior art taught methods of implementing prokaryotic DNA-manipulating
proteins in eukaryotic cells, and that any skilled artisan would know how to use
them. Appx00035 (techniques were “routine” and “known” to those skilled in the
art); Appx00039.
Skilled artisans seeking to use CRISPR-Cas9 to cleave DNA in eukaryotes
could therefore choose among a few standard methods (that had worked before) to
introduce CRISPR-Cas9 into eukaryotic cells. Appx04915-04924. This was, in
other words, the polar opposite of the situations in which this Court has held that
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prior-art guidance does not give rise to a reasonable expectation of success: there
was no need for a skilled artisan to “vary all parameters” or “explore a new
technology.” See Bayer, 575 F.3d at 1349; Medichem II, 437 F.3d at 1167; Pfizer,
480 F.3d at 1366; O’Farrell, 853 F.2d at 902-03. To the contrary, all of the
potential steps had been spelled out. See PharmaStem, 491 F.3d at 1364-65.
The PTAB acknowledged that the availability of these conventional
techniques increased the “motivation” to undertake the necessary experiments but
insisted that they did not give rise to a reasonable expectation of success.
Appx00035. That reasoning makes no sense. The availability of conventional
techniques increased the motivation of skilled artisans precisely because, in view
of past successes, they expected that they would be able to implement CRISPRCas9 in eukaryotic cells without having to develop some novel, inventive solution.
See KSR, 550 U.S. at 421.
No conjecture is needed to see this. Within months of Jinek 2012, six
research groups verified that CRISPR-Cas9 would function in eukaryotes using
these conventional techniques. This evidence confirms that the level of skill in the
art was sufficient to enable artisans of ordinary skill to draw upon the teachings of
the prior art to implement prokaryotic genomic modification systems in eukaryotic
cells. See Part II, supra; Concrete Appliances, 269 U.S. at 184; Ecolochem, 227
F.3d at 1379.
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2.

No innovation beyond the prior-art solutions was necessary.

Although Broad repeatedly referred to the CRISPR-Cas9 system that it
employed in eukaryotes as “adapted” or “engineered,” Appx00203, Broad’s own
expert conceded that the “adaptations” in question—using vectors, NLSs, and
codon optimization—were well-known and not necessary to CRISPR-Cas9’s
functioning. See Appx05257-05263; Appx05261, Appx05266-05267. Broad thus
did not make any “inventive contribution” over UC’s claims. PharmaStem, 491
F.3d at 1365. That lack of innovation is the very definition of obviousness. KSR,
550 U.S. at 421.
3.

The simultaneous development evidence confirms that
Broad’s claims are obvious.

The six instances of simultaneous invention are powerful objective realworld evidence confirming that Broad’s purported invention was no invention at
all. Using the CRISPR-Cas9 system in eukaryotes was an incremental step—and it
was one that occurred in the “ordinary course.” KSR, 550 U.S. at 419. The
success of so many in the field within mere months confirms that Broad’s claims
simply reflect the application of ordinary skill to subject matter within UC’s
claims. Geo. M. Martin, 618 F.3d at 1304-05.
4.
a.

The prior art as a whole confirmed the reasonable
expectation of success with CRISPR-Cas9.

The evidence described above—which the PTAB wrongly dismissed,

see pp. 33-36, 39-43, supra—demonstrates that Broad’s claims are obvious in light
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of UC’s. In addition to that evidence, however, UC introduced prior art evidence
showing that skilled artisans had ample reason to believe that CRISPR-Cas9 would
cleave DNA in eukaryotes. The PTAB dismissed that evidence not because it
found that the evidence lacked significant weight, but instead because the PTAB
thought it fell short of the erroneously strict legal standard the PTAB applied.
Broad’s primary contention was that eukaryotic cells have certain
characteristics (e.g., that much eukaryotic DNA is packaged as chromatin in the
nucleus) that could have hindered CRISPR-Cas9’s DNA-targeting and cleaving
abilities and therefore created doubts that CRISPR-Cas9 would work in eukaryotic
cells. But it was undisputed—Broad’s expert agreed—that researchers had
successfully used a number of prokaryotic proteins to manipulate DNA in
eukaryotes as expected without hindrance, despite Broad’s theoretical “concerns.”
Appx00040, Appx00044-00045; Appx05031-05037 (Greider Decl.); Appx05269,
Appx05272-05275 (Simons Depo.); Appx04924-04926 (ZFNs and TALENs);
Appx04856, Appx04863-04864 (1987 article describing transfection of Cre-Lox
DNA-targeting protein and confirming that chromatin was no obstacle);
Appx04847-04849 (1988 article describing successful use of EcoRI protein);
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Appx04851-04853 (1995 article describing successful use of RecA protein).14
The PTAB did not dispute that the purported concerns identified by Broad
had not in fact prevented these prokaryotic systems from functioning in
eukaryotes. Appx00040-00045. Instead, the PTAB dismissed UC’s references
because it applied the wrong legal standard. First, the PTAB discounted the prior
art references in view of comments by UC’s expert, Dr. Carroll, who had stated in
2012 that “[t]here is no guarantee that Cas9 will work effectively on a chromatin
target,” and that “[o]nly attempts to apply the system in eukaryotes will address
these concerns.” Appx00033, Appx00041, Appx00045; see Appx04797. But the
fact that Dr. Carroll believed confirmatory experimentation was necessary did not
negate a reasonable expectation of success or relieve the PTAB of its obligation
under Kubin to examine whether the prior art taught approaches to the problem.
See Part I.A, supra; Kubin, 561 F.3d at 1359-60. The PTAB thus erred in failing to
consider the prior art references themselves, which showed previous success and
would have provided a skilled artisan with reason to think that the conventional

14

Broad argued that researchers were initially uncertain that these earlier
prokaryotic proteins would work. Appx00042. But the development of these
systems occurred five to twenty-five years before CRISPR-Cas9 was developed.
By 2012, these uncertainties had long been overcome, and these examples of
repeated past successes informed a skilled artisan’s current expectation of success.
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techniques described above would be successful with CRISPR-Cas9.15
Appx04924-04926; Appx05031-05037; Appx04856, Appx04863-04864;
Appx04847-04849; Appx04851-04853.
Second, the PTAB focused on potential obstacles that could theoretically
have affected CRISPR-Cas9, while ignoring what actually happened. Appx0003100033. Broad’s own expert admitted that none of these potential obstacles—such
as the potential toxicity of prokaryotic proteins and difficulties with protein
folding—had prevented the prior-art examples of prokaryotic proteins from
functioning in eukaryotes. Appx00032; Appx05269, Appx05272-05275 (Simons
Depo.). That admission was critically relevant: it confirmed that these theoretical
concerns would not have been actual concerns to skilled artisans considering
applying CRISPR-Cas9. Broad, moreover, did not actually have to confront any of
the purported obstacles it identified, and needed no innovative techniques to
overcome them. The PTAB thus credited unfounded speculative concerns—while
disregarding real-world evidence of the ease of eukaryotic implementation in both
CRISPR-Cas9 and other prokaryotic systems.

15

The PTAB also gave no weight to the opinion of Dr. Greider, a Nobel Prize
winner, who agreed with Dr. Carroll as to reasonable expectation of success. E.g.,
Appx05031.
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b.

The PTAB also relied on supposed difficulties applying three

prokaryotic systems that include RNA—riboswitches, ribozymes, and Group II
introns—in eukaryotes. Appx00036-00039. Again, the PTAB applied the wrong
legal standard to this evidence.
These systems were, as the PTAB acknowledged, successfully introduced
into eukaryotic cells years before Broad’s efforts.16 Appx00038-00039; see
Appx00037-00038 (citing a 1999 publication concerning ribozymes (Appx0588905890), a 2007 publication concerning riboswitches (Appx05892-05894), and a
2008 publication concerning Group II introns (Appx05924)). But the PTAB
dismissed those successes as irrelevant because in its view each system had
required a “unique set of conditions, tailored to the particular system, to achieve
any level of success in eukaryotic cells.” Appx00039. Without any analysis, the
PTAB simply posited that “one skilled in the art would have expected that the
CRISPR-Cas9 system would have also required” its own set of specialized
techniques “tailored” to CRISPR-Cas9. Id. And even though each of the
techniques used to implement these systems had become part of the range of prior

The PTAB ignored UC’s argument that these systems are not analogous to
CRISPR-Cas9 because they do not rely on a protein to cleave DNA. Appx0514605147.
16
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art techniques available to a skilled artisan, the PTAB concluded that a skilled
artisan would draw no guidance from Broad’s cited references because they did not
contain the “instructions specifically relevant to CRISPR-Cas9” that the PTAB
erroneously believed were necessary. Appx00045.
The PTAB also erred in analyzing these references in isolation. Appx00039.
A hypothetical artisan examining the state of the art as a whole would have
understood that (1) a finite number of conventional techniques for delivering
proteins and RNAs were available and had been successfully used to implement
prokaryotic DNA-modification systems in eukaryotic cells; (2) every prokaryotic
system in the prior art—protein-only, RNA-only, and protein-RNA systems—had
successfully functioned in eukaryotes; and (3) while the systems identified by
Broad had worked better with some measures than others, every purported obstacle
had long since been overcome, and those solutions provided additional guidance
for applying prokaryotic systems in eukaryotes. In other words, the prior art taught
a finite set of solutions with established functions, taught that standard techniques
should be attempted first, and provided ample reason to anticipate that those
techniques would implement CRISPR-Cas9 in eukaryotes. No more is required to
create a reasonable expectation of success under this Court’s precedents. See
O’Farrell, 853 F.2d at 902-04; cf. Medichem II, 437 F.3d at 1166-67.
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More broadly, the PTAB’s reasoning recapitulates its erroneous focus on
potential concerns (such as chromatin) that had not actually prevented any previous
prokaryotic system from functioning in eukaryotes, and that did not actually arise
when scientists employed CRISPR-Cas9 in eukaryotes. The “mere possibility”
that specialized measures might be necessary cannot render a purported invention
non-obvious when it does not reflect any innovation. Pfizer, 480 F.3d at 1366.
The Board’s myopic focus on the public record before any experiments took place
thus led it to fixate on counterfactual hypotheticals. The obstacles posited by
Broad never arose. Had those situations arisen, perhaps innovative solutions
would have been required to overcome them, and Broad would have been able to
claim those innovations. But they did not, and Broad’s claims consequently recite
no specialized solutions. Broad should not be permitted to conjure hypothetical
pre-experimentation doubts to obscure the most critical consideration in the
obviousness analysis: Broad’s claims reflect no innovation over UC’s claims.
B.

The PTAB erred in giving near-dispositive weight to certain
statements that it took out of context and misinterpreted.

1.

The PTAB’s legally erroneous focus on the lack of pre-

experimentation certainty led it to give undue weight to statements by Dr. Doudna
and Dr. Carroll. The PTAB characterized those statements as evidence that a
skilled artisan would have lacked a reasonable expectation of success.
Appx00017. That characterization is unfair. Even more to the point, under the
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correct understanding of the obviousness inquiry, the PTAB should not have
focused so narrowly on those pre-experimentation statements, while disregarding
the overwhelming objective evidence that skilled artisans had a reasonable
expectation of success.
As an initial matter, the PTAB erred in treating these statements as evidence
supporting Broad’s motion. The statements were neutral. Indeed, the only
conclusion the PTAB ultimately drew from the statements was that they “do not
indicate that at the time of Jinek 2012 the ordinarily skilled artisan would have
reasonably expected the CRISPR-Cas9 system to work in eukaryotic cells,” or
“d[o] not state any expectation of what the results [of attempts to implement the
invention in eukaryotes] would be.” Appx00017, Appx00019. The statements
thus did not “express an expectation” one way or the other, and are simply not
probative of whether the hypothetical person of skill in the art would have such an
expectation. The PTAB’s reasoning was particularly problematic given that UC
did not have the burden of demonstrating a reasonable expectation of success;
instead, it was Broad’s burden to prove that its claims were nonobvious.
In any event, the PTAB took these statements out of context and
misinterpreted them. For example, the PTAB plucked out a statement from UC’s
2013 article demonstrating that CRISPR-Cas9 cleaved DNA in eukaryotes that “it
was not known whether such a bacterial system would function in eukaryotic
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cells.” Appx00014-00015 (emphasis added), Appx04756-04757. But the very
same article went on to “show here that Cas9 can be expressed and localized to the
nucleus of human cells, and that it assembles with [single-guide RNA] in vivo.”
Appx04757. The italicized statement thus simply provides context for the results
the 2013 article was about to disclose—successful use CRISPR-Cas9 in
eukaryotes—and explains the further publication on the subject.
In a similar vein, the PTAB fastened on a statement that “the techniques for
making [genomic] modifications in animals and humans have been a huge
bottleneck in both research and the development of human therapeutics.”
Appx00015; Appx05911. But the “huge bottleneck” referred to the state of the art
before UC used CRISPR-Cas9 to target and cleave DNA. Appx05910-05911.
Indeed, the very next sentence of the article predicted that the CRISPR-Cas system
was “going to remove [the] major bottleneck.” Appx05911. The article even
explained exactly how UC’s invention would do so: CRISPR-Cas9 would instead
use “a single protein that requires only a short RNA molecule to program it for
site-specific DNA recognition.” Id.17

The PTAB similarly misconstrued the significance of Dr. Doudna’s statement in
a student newspaper that “there was a problem” because the UC inventors “weren’t
sure if CRISPR/Cas9 would work in eukaryotes.” Appx05880. All Doudna said
was that she was not certain that CRISPR-Cas9 would work, and this Court has
(footnote continued)
17
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The foregoing demonstrates the fundamental error in the PTAB’s attempt to
parse these statements and imbue them with significance divorced from the context
in which they were made. Dr. Doudna was not opining on whether she or anyone
else possessed a “reasonable expectation of success” as that term is used in patent
law, much less on any of the factual questions relevant to the analysis, such as the
existence of guidance in the art or previous success using prokaryotic proteins in
eukaryotes. Perhaps for that reason, the PTAB’s analysis appears to be
unprecedented: neither Broad nor the PTAB identified any decision of this Court
or the PTAB that disregarded abundant evidence of actual success in the field in
favor of post-hoc inventor statements. According “significant weight” to these
inapposite statements fundamentally skewed the PTAB’s analysis.

made clear that “[o]bviousness does not require absolute predictability of success.
Indeed, for many inventions that seem quite obvious, there is no absolute
predictability of success until the invention is reduced to practice.” O’Farrell, 853
F.2d at 903. The same is true of Dr. Doudna’s offhand statement in a “Rising
Stars” article that UC’s inventors had “experienced many frustrations” in getting
CRISPR-Cas9 to work in human cells. Appx05908. The article says nothing about
what those frustrations might have been—and we know that the frustrations did not
arise from any need to innovate to implement CRISPR-Cas9 in eukaryotes, as UC
succeeded using the same conventional techniques as the other groups. In any
event, frustration in applying conventional techniques does not negate a reasonable
expectation of success—as this Court has held. Velander v. Garner, 348 F.3d
1359, 1374-78 (Fed. Cir. 2003).
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2.

The PTAB similarly erred in relying on Dr. Carroll’s 2012 article, see

p. 34, supra, stating that while “Dr. Carroll expressed a suggestion and an
expectation that the necessary experiments [in eukaryotic cells] would be done, he
did not state any expectation of what the results would be.” Appx00019. Thus,
even as mischaracterized by the PTAB itself, Dr. Carroll’s statements were at
worst neutral.
In fact, however, Dr. Carroll’s article accurately predicted precisely how
CRISPR-Cas9 could be implemented in eukaryotic cells, providing detailed
instructions on how to use the standard techniques such as vectors and direct
injection that could be—and were in fact—used to employ CRISPR-Cas9 in
eukaryotes. Appx04797. That Dr. Carroll went on to note that “[t]here is no
guarantee that Cas9 will work effectively on a chromatin target,” again simply
acknowledges the uncertainty inherent in the field of genetic engineering: there is
“no guarantee” until potential reductions to practice are verified by
experimentation. Id. Nothing in the article suggests, either directly or
inferentially, that Dr. Carroll doubted that the system would work in eukaryotic
cells.
IV.

Broad failed to meet its burden of proving a prior art cut-off date
earlier than October 15, 2013.
As in any obviousness analysis, the interference-in-fact inquiry requires a

relevant end date that determines the scope and content of the prior art. The
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preceding Parts demonstrate that Broad’s claims are obvious in light of the
universe of art and secondary considerations that existed as of Broad’s earliest
possible filing date (December 12, 2012), and that the PTAB’s determination of no
interference-in-fact should be reversed. In all events, however, the PTAB’s
decision cannot be affirmed, because Broad did not even attempt to show that
December 12, 2012 was the effective filing date of its claims. As a result, on the
record on which the PTAB decided Broad’s motion, the earliest effective filing
date for any of Broad’s claims was October 15, 2013. As of that date, Broad’s
claims were indisputably obvious.
In declaring the interference, the PTAB declined to award Broad the benefit
of the December 12, 2012 filing date of its first provisional application for the
interference count. Appx00093. In moving to terminate the interference on the
ground that its claims were not obvious in light of UC’s, Broad bore the burden of
establishing that its hundreds of involved claims were entitled to an effective filing
date earlier than October 15, 2013—in other words, that its December 12, 2012
first provisional application described and enabled (under 35 U.S.C. § 112) the
subject matter recited in each of its claims. 37 C.F.R. §§ 41.121(b), 41.208(b); see
Stevens v. Tamai, 366 F.3d 1325, 1334-35 (Fed. Cir. 2004) (rules allocating
burdens of proof in an interference are “explicit” and parties should abide by
them); In Re Magnum Oil Tools Int’l Ltd., 829 F.3d 1364, 1377-78 (Fed. Cir.
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2016) (reversing PTAB where it shifted the burden of proving validity to the
patentee in an IPR). Broad, however, did not attempt to do so. It simply assumed
without evidentiary support that its claims were entitled to the earlier date. See
Appx00214; Appx00238-00239.
The PTAB never decided the appropriate prior art cut-off date, but instead
appears to have assumed without analysis that December 12, 2012 was the cut-off
date. Appx00046-00047 (concluding that only information that was public on
December 12, 2012 was relevant to show “what those of ordinary skill in the art
knew at the time”). The PTAB thus disregarded its own rules and effectively
shifted the burden to UC to disprove Broad’s entitlement to the December 2012
date. Cf. Ballard v. Comm’r, 544 U.S. 40, 59 (2005) (“all . . . decisionmaking
tribunals [are] obliged to follow [their] own rules”). The PTAB’s decision and the
record contain no basis on which to conclude that Broad’s effective filing date for
all its claims is December 12, 2012. See Bd. of Trustees of Leland Stanford Junior
Univ. v. Chinese Univ. of Hong Kong, No. 2015-2011, 2017 WL 2747020, at *6
(Fed. Cir. June 27, 2017).
On the PTAB record, Broad’s effective filing date was no earlier than
October 15, 2013. As of that date, Broad’s application of CRISPR in a eukaryotic
environment was obvious in light of UC’s claims, given six groups’ publication in
January 2013 of studies showing actual success using CRISPR-Cas9 in eukaryotic
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cells. See Part I.B, supra. Indeed, as of October 2013, UC’s ’859 Application,
filed in March 2013 and published in 2014 (Publication No. 14/0068797),
constituted Section 102(e) prior art, and its teachings and working examples of
CRISPR-Cas9 in human cells rendered obvious (indeed, anticipated) Broad’s
claims. Appx00240-00241, Appx00287; Appx00573-00579.
Conclusion
For the foregoing reasons, the PTAB’s judgment of no interference-in-fact
should be reversed, and the case remanded for further proceedings.
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1

I.

Summary

2

Broad has persuaded us that the parties claim patentably distinct subject

3

matter, rebutting the presumption created by declaration of this interference.

4

Broad provided sufficient evidence to show that its claims, which are all limited to

5

CRISPR-Cas9 systems in a eukaryotic environment, are not drawn to the same

6

invention as UC’s claims, which are all directed to CRISPR-Cas9 systems not

7

restricted to any environment. Specifically, the evidence shows that the invention

8

of such systems in eukaryotic cells would not have been obvious over the invention

9

of CRISPR-Cas9 systems in any environment, including in prokaryotic cells or in

10

vitro, because one of ordinary skill in the art would not have reasonably expected a

11

CRISPR-Cas9 system to be successful in a eukaryotic environment. This evidence

12

shows that the parties’ claims do not interfere. Accordingly, we terminate the

13

interference.

14
15

II.

16

Introduction
A.

A CRISPR-Cas91 system is a combination of protein and ribonucleic acid

17
18

(“RNA”) that can alter the genetic sequence of an organism. In their natural

19

environment, CRISPR-Cas systems protect bacteria against infection by viruses.

20

(Simons Decl., Exh. 2001, at ¶ 2.1; Greider Decl., Exh. 1022, at ¶ 51.) The
“CRISPR-Cas” is an acronym for Clustered Regularly Interspaced Short
Palindromic Repeats (CRISPR)-CRISPR associated (Cas) system. (See UC
involved application 13/842,859, Exh. 1001, at ¶ 4; Broad involved patent
8,697,359, Exh. 1007, at 1:45-46.)

1

APPX00002

1

CRISPR-Cas9 system is now being developed as a powerful tool to modify

2

specific deoxyribonucleic acid (“DNA”) in the genomes of other organisms, from

3

plants to animals. “With CRISPR, scientists can create mouse models of human

4

diseases much more quickly than before, study individual genes much faster, and

5

easily change multiple genes in cells at once to study their interactions.” (Pennisi,

6

Exh. 22312, at 834.)

7

Both parties claim CRISPR-Cas9 systems and methods of using them,

8

though none of their claims are identical. Senior Party, the Regents of the

9

University of California, University of Vienna, and Emmanuelle Charpentier

10

(collectively “UC”), suggested this interference between its involved application

11

and multiple patents issued to Senior Party, the Broad Institute, Inc., Massachusetts

12

Institute of Technology, and President and Fellows of Harvard College

13

(collectively “Broad”). (See Application 13/842,859, Suggestion for Interference

14

Pursuant to 37 C.F.R. § 41.202, filed 13 April 2015; see Appendix.) The

15

interference was declared based in part on the representations made by UC during

16

ex parte prosecution of its involved application.
When the interference was declared, all of the claims of UC’s involved

17
18

application and all of the claims of each of Broad’s involved patents were

19

designated as corresponding to Count 1, the single count of the interference. (See

20

Declaration, Paper 1.) The interference was later redeclared to add Broad

21

application 14/704,551, which was found by the examiner to contain allowable

2

Pennisi, 341 Science 833-836 (2013) (Exh. 2231).
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subject matter after the declaration of this interference. (Redeclaration, Paper 32;

2

see Order Authorizing Motions and Setting Times, Paper 33, at 13:9-12.)

3
4
5
6

B.
Both parties rely on the opinion testimony of witnesses with experience in
the field of their inventions – molecular biology.
Broad presents Paul Simons, Ph.D., as a witness in its motions. Dr. Simons

7

is a Reader in Experimental Genetics and Molecular Medicine with tenure at the

8

University College of London. (See Declaration of Technical Expert Paul Simons

9

in Support of Broad et al. (“Simons Decl.”), Exh. 2001, at ¶ 1.3.) Dr. Simons

10

testifies that he has 35 years of research experience in the development of genetic

11

manipulation methods and has published many research papers in peer reviewed

12

journals. (Id.; see also Curriculum Vitae, Exh. 2002.) We find Dr. Simons to be

13

qualified to provide opinion testimony on the subject matter of this interference.

14

UC relies on the testimony of two witnesses, Carol Greider, Ph.D. (see., e.g.,

15

Second Declaration of Carol Greider, Ph.D. (“Greider Decl.”), Exh. 1534) and

16

Dana Carroll, Ph.D. (see., e.g., Second Declaration of Dana Carroll, Ph.D.

17

(“Carroll Decl.”), Exh. 1535). We note that much of the direct testimony of Drs.

18

Greider and Carroll is substantially identical.

19

Dr. Greider testifies that she is a Professor of Molecular Biology and

20

Genetics and Professor of Oncology, Daniel Nathans Professor and Director in the

21

Department of Molecular Biology & Genetics and Bloomberg Distinguished

22

Professor in the Department of Biology at The Johns Hopkins University School of

23

Medicine. (Declaration of Carol Greider, Ph.D., Exh. 1022, at ¶ 15.) She testifies

24

that since 1990 she has directed research focused on biochemistry and molecular
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1

and cell biology, has published many peer-reviewed articles on her research, and

2

has been invited to author reviews and book chapters on those topics. (Id. at ¶¶ 16

3

and 24.) We find Dr. Greider to be qualified to provide opinion testimony on the

4

subject matter of this interference.

5

Dr. Carroll testifies that he is a Distinguished Professor of Biochemistry at

6

the University of Utah School of Medicine. (Declaration of Dana Carroll, Ph.D.,

7

Exh. 1024, at ¶ 15.) He testifies that he has authored many original peer-reviewed

8

publications on his research in the fields of biochemistry, molecular biology,

9

genetics, and genome editing, as well as invited reviews and book chapters on

10

those topics. (Id. at ¶ 18.) We find Dr. Carroll to be qualified to provide opinion

11

testimony on the subject matter of this interference.

12

C.
The Type II3 CRISPR-Cas system comprises three components: (1) a crRNA

13
14

molecule, which is called a “guide sequence” in Broad’s claims4 and a “targeter-

15

RNA” in UC’s claims, (2) a “tracr RNA,” which is called an “activator-RNA” in

16

UC’s claims, (3) and a protein called Cas9. (Simons Decl., Exh. 2001, at ¶ 2.9;

17

Greider Decl., Exh. 1022, at ¶ 50.) To alter a DNA molecule, the system must

18

achieve three interactions: (1) crRNA binding by specific base pairing to a specific

19

sequence in the DNA of interest (“target DNA”), (2) crRNA binding by specific
3

Type I and Type III CRISPR-Cas systems were also known to be present in
bacteria, but these other systems use different molecular mechanisms for nucleic
acid cleavage. (Greider Decl., Exh. 1022, ¶ 49.)
4
Some of Broad’s claims recite a “guide RNA.” Broad’s patents explain: “The
invention comprehends the guide RNAs comprising a guide sequence fused to a
tracr sequence.” Broad patent 8,697,359, Exh. 1007, at 2:53-54.
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1

base pairing at another sequence to a tracr RNA, and (3) tracr RNA interacting

2

with a Cas9 protein, which then cuts the target DNA at the specific site. These

3

interactions are depicted in Figure 5A of Jinek 20125 (Exh. 1155), which is

4

reproduced below.

5
6

Figure 5A depicts a double-stranded target DNA sequence that is bound to a

7

crRNA (as indicated by the vertical black lines showing nucleic acid base pairing).

8

A different part of the crRNA is bound to a tracrRNA. The tracrRNA interacts

9

with a Cas9 protein that cuts the target DNA in a site-specific matter. By linking a

10

DNA-cutting enzyme to a specific site on the target DNA, the CRISPR-Cas9

11

system achieves specific, targeted manipulation of DNA.

12

The CRISPR-Cas9 system occurs naturally in bacteria, which are in the

13

category of living organisms called “prokaryotes.” CRISPR-Cas9 is not known to

14

occur naturally in the category of living things that includes plants and animals –

5

Jinek et al., 337 SCIENCE 816-21 (2012) (Exh. 1155).
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1

the “eukaryotes.” (See Declaration of Carol Greider, Ph.D., Exh. 1022, at ¶ 51;

2

Simons Decl., Exh. 2001, at ¶ 2.1.)

3
4
5
6

D.
Several motions authorized for this phase of the interference are before us.
Motions for priority of invention have not yet been authorized.
Broad filed a motion arguing that the interference should not have been

7

declared because there is no interference-in-fact between the parties’ claims. (See

8

Broad Motion 2, Paper 77.) Broad also filed a motion to argue that even if some of

9

the parties’ claims interfere, other Broad claims do not correspond to Count 1

10

because they are not anticipated or rendered obvious by it. (Broad Motion 5,

11

Paper 67.)

12

Both parties claim the benefit of earlier filed applications and have filed

13

motions to be accorded these earlier filing dates as constructive reductions to

14

practice of Count 1. (See Broad Motion 3, Paper 66, and UC Motion 4, Paper 57.)

15

UC filed a motion arguing that Count 1 should be replaced by Proposed

16

Count 2. (UC Motion 3, Paper 56.) Broad filed a motion responsive to UC

17

Motion 3, arguing that if Count 1 is replaced by Proposed Count 2, Broad should

18

be accorded the benefit of the filing date of its earlier filed applications as to the

19

new count. (Broad Motion 6, Paper 570.)

20

The parties each also filed motions to exclude evidence of the other. (See

21

Broad Miscellaneous Motion 8, Paper 878; UC Miscellaneous Motion 5,

22

Paper 880.)
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1

Broad was authorized to file a motion arguing that UC does not have written

2

description support for its claims under 35 U.S.C. § 112. Broad elected not to file

3

that motion. (See Paper 565.)

4

We use our discretion to take up these motions in the order that secures the

5

just, speedy, and inexpensive determination of this proceeding. See 37 C.F.R.

6

§ 41.125(a) (“The Board may take up motions for decisions in any order, may

7

grant, deny, or dismiss any motion, and may take such other action appropriate to

8

secure the just, speedy, and inexpensive determination of the proceeding.”).

9
Broad Motion 2 – No Interference-in-Fact

10

III.

11

We first consider Broad Motion 2, which argues that there is no interference-

12

in-fact, because it will determine if the interference should have been declared and

13

if it should continue. An interference determines whether claims are patentable

14

under 35 U.S.C. § 102(g)6, wherein “[a] person shall be entitled to a patent unless

15

. . . during the course of an interference . . . . another inventor involved therein

16

establishes . . . that before such person’s invention thereof the invention was made

17

by such other inventor. . . .” Thus, if two parties claim patentably indistinct subject

18

matter, a patent can be awarded to only the first inventor under 35 U.S.C. § 102(g).

19

Whether an interference occurs is determined by comparing the parties’

20

involved claims. See Noelle v. Lederman, 355 F.3d 1343, 1352 (Fed. Cir. 2004)

6

Interferences continue under the statutes that were in effect on March 15, 2013.
See Pub. L. 112-29, § 3(n), 125 Stat. 284, 293 (2011).
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1

(“if the Board is to compare two inventions [in a determination of interference-in-

2

fact], the Board must only compare the parties' claims.”) To make this

3

comparison, we use a “two-way test” wherein “the subject matter of a claim of one

4

party would, if prior art, have anticipated or rendered obvious the subject matter of

5

a claim of the opposing party and vice versa.” 37 C.F.R. §41.203(a). See Eli Lilly

6

& Co. v. Bd. of Regents of Univ. of Wash., 334 F.3d 1264, 1270 (Fed. Cir. 2003)

7

(holding that the Board committed no error in interpreting its own rule to apply the

8

“two-way test” when determining if an interference-in-fact existed between junior

9

party’s genus claims and senior party’s claims to a species within that genus); see

10

also Noelle, 355 F.3d at 1350–51 (“In order to determine whether the two parties

11

claim the same patentable invention, the USPTO has promulgated a “two-way”

12

test, which has been approved by this court.”).

13

In this proceeding, to prevail on its argument that there is no interference,

14

Broad must show that the parties’ claims do not meet at least one of the following

15

two conditions:

16

1) that, if considered to be prior art to UC’s claims, Broad’s involved

17

claims would not anticipate or render obvious UC’s involved claims, or

18

2) that, if considered to be prior art to Broad’s claims, UC’s involved

19

claims would not anticipate or render obvious Broad’s claims.

20

Broad will prevail and a determination of no interference-in-fact will be made if a

21

preponderance of the evidence indicates one of these conditions is not met. See

22

Yorkey v. Diab, 605 F.3d 1297, 1300 (Fed. Cir. 2010) (no interference-in-fact must

23

be shown by a preponderance of the evidence); see 37 C.F.R. § 41.208(b) (“To be

24

sufficient, a motion must provide a showing, supported with appropriate evidence,
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1

such that, if unrebutted, it would justify the relief sought. The burden of proof is

2

on the movant.”).

3

Broad’s argument is that the second of these conditions is not met, wherein

4

UC’s claims would not anticipate or render obvious Broad’s claims if UC’s claims

5

were considered to be prior art.

6
7

A.
For the purposes of evaluating the arguments relating to Broad’s Motion 1,

8

the following claims are representative. Claim 165 of UC’s involved ’859

9

application recites:

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

A method of cleaving a nucleic acid comprising
contacting a target DNA molecule having a target sequence
with an engineered and/or non-naturally-occurring Type II Clustered
Regularly Interspaced Short Palindromic Repeats (CRISPR)—
CRISPR associated (Cas) (CRISPR-Cas) system comprising
a) a Cas9 protein; and
b) a single molecule DNA-targeting RNA comprising
i) a targeter-RNA that hybridizes with the target
sequence, and
ii) an activator-RNA that hybridizes with the targeterRNA to form a double-stranded RNA duplex of a
protein-binding segment,
wherein the activator-RNA and the targeter-RNA are covalently
linked to one another with intervening nucleotides,
wherein the single molecule DNA-targeting RNA forms a
complex with the Cas9 protein,
whereby the single molecule DNA-targeting RNA targets the
target sequence, and the Cas9 protein cleaves the target DNA
molecule.
(Senior Party Clean Copy of Claims, Paper 12, at 2.) UC also has claims drawn to
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1

CRISPR-Cas9 systems. None of UC’s claims are limited to any particular

2

environment.

3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23

Claim 1 of Broad’s involved patent 8,697,359 recites:
A method of altering expression of at least one gene product
comprising introducing into a eukaryotic cell containing and
expressing a DNA molecule having a target sequence and encoding
the gene product an engineered, non-naturally occurring Clustered
Regularly Interspaced Short Palindromic Repeats (CRISPR)--CRISPR
associated (Cas) (CRISPR-Cas) system comprising one or more
vectors comprising:
a) a first regulatory element operable in a eukaryotic cell
operably linked to at least one nucleotide sequence encoding a
CRISPR-Cas system guide RNA that hybridizes with the target
sequence, and
b) a second regulatory element operable in a eukaryotic cell
operably linked to a nucleotide sequence encoding a Type-II Cas9
protein,
wherein components (a) and (b) are located on same or different
vectors of the system, whereby the guide RNA targets the target
sequence and the Cas9 protein cleaves the DNA molecule, whereby
expression of the at least one gene product is altered; and, wherein the
Cas9 protein and the guide RNA do not naturally occur together.

24

(Replacement Broad Clean Copies of Claims, Paper 17, at 3 (emphasis added).)

25

Like UC, Broad also has claims to CRISPR-Cas systems that are involved in this

26

interference. Unlike UC’s claims, all of Broad’s claims are limited to the method

27

or system being used in eukaryotic cells.

28

B.

29
30

“Anticipation requires a showing that each limitation of a claim is found in a
single reference, either expressly or inherently.” Atofina v. Great Lakes Chem.
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1

Corp., 441 F.3d 991, 999 (Fed. Cir. 2006). UC admits that if treated as prior art,

2

none of its involved claims anticipate Broad’s involved claims. (UC Opp. 2,

3

Paper 652, at App’x 2-2, admitting Broad Statement of Material Fact 7.) We agree

4

because none of UC’s claims recite a limitation to a eukaryotic environment and

5

each of Broad’s claims contains this limitation. Thus, to prevail on its argument of

6

no interference-in-fact, Broad need only provide persuasive argument supported by

7

a preponderance of the evidence that UC’s claims would not render Broad’s claims

8

obvious if UC’s claims are considered to be prior art to Broad’s claims.

9
10

C.
To determine obviousness, “the scope and content of the prior art are to be

11

determined; differences between the prior art and the claims at issue are to be

12

ascertained; and the level of ordinary skill in the pertinent art resolved.” Graham

13

v. John Deere Co. of Kansas City, 383 U.S. 1, 17 (1966). In our analysis we

14

assume that UC’s claimed CRISPR-Cas9 system in a generic environment is the

15

“prior art.” This subject matter is compared to Broad’s narrower claimed

16

eukaryotic cell environment. We ascertain the level of ordinary skill in the art by

17

examining the evidence cited by the parties, as discussed below.

18

“The consistent criterion for determination of obviousness is whether the

19

prior art would have suggested to one of ordinary skill in the art that this process

20

should be carried out and would have a reasonable likelihood of success, viewed in

21

the light of the prior art.” In re Dow Chemical Co., 837 F.2d 469, 473 (Fed. Cir.

22

1988). Although the definition of “reasonable expectation” is somewhat vague, the

23

case law makes clear that a certainty of success is not required. Medichem, S.A. v.

24

Rolabo, S.L., 437 F.3d 1157, 1165–66 (Fed. Cir. 2006), citing In re O'Farrell, 853
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F.2d 894, 903–04 (Fed.Cir.1988) (“Obviousness does not require absolute

2

predictability of success . . . [A]ll that is required is a reasonable expectation of

3

success.”). The question of whether there would have been a reasonable

4

expectation of success is a question of fact. See Par Pharm., Inc. v. TWI Pharm.,

5

Inc., 773 F.3d 1186, 1196 (Fed.Cir.2014).

6

1.

7

Broad argues that UC’s involved claims would not render Broad’s involved

8

claims obvious, either alone or in view of the available prior art, because a skilled

9

artisan would not have had a reasonable expectation that the CRISPR-Cas9 system

10

would work successfully in a eukaryotic cell. (Broad Motion 2, Paper 77, at 2:13-

11

16.) Broad’s argument is based in part on evidence of the contemporaneous

12

statements made by those in the art at the time CRISPR-Cas9 was shown to work

13

outside of a prokaryotic environment.

14

To make its argument, Broad acknowledges that the UC inventors published

15

results in Jinek 2012 using the prokaryotic CRISPR-Cas9 system in vitro, that is, in

16

a non-cellular experimental environment, before Broad filed its claims directed to

17

the eukaryotic cell environment. (Broad Motion 2, Paper 77, at 3:15-4:2, citing

18

Jinek 2012, Exh. 1155.) Jinek 2012 demonstrates that isolated components of the

19

CRISPR-Cas9 system worked to contact and cleave a DNA target in an in vitro

20

system. (Jinek 2012, Exh. 1155, at abstract.) It is undisputed that Jinek 2012 does

21

not report the results of experiments using the CRISPR-Cas9 system in a

22

eukaryotic cell. Broad’s argument is that the statements by those in the field made

23

contemporaneously to Jinek 2012 show that after it was known CRISPR-Cas9 is

24

active in a non-eukaryotic, in vitro environment, ordinarily skilled artisans did not
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1

have a reasonable expectation that it would also work in eukaryotic cells. (Broad

2

Motion 2, Paper 77, at 4:3-11.)

3

We pay particular attention to the statements made contemporaneously to

4

Jinek 2012 because where such statements conflict with testimony prepared for

5

litigation, contemporaneous statements have been considered to be stronger

6

evidence of a particular situation. See United States v. U.S. Gypsum Co., 333 U.S.

7

364, 395–96 (1948) (determining that oral testimony in conflict with

8

contemporaneous documentary evidence deserves little weight in a litigation

9

regarding price fixing of patented products); see also Cucuras v. Sec'y of Dep't of

10

Health & Human Servs., 993 F.2d 1525, 1528 (Fed. Cir. 1993) (holding no error

11

by the trial court or special master when greater weight was accorded to

12

contemporaneous medical records than to later, conflicting oral testimony).

13

Accordingly, we give significant weight to the statements by those in the art at the

14

time of Jinek 2012 regarding expectation of success in using a CRISPR-Cas9

15

system in eukaryotic cells.

16

Broad cites to statements written by UC inventors Jinek and Doudna that

17

although their findings in Jinek 2012 suggested the “exciting possibility” that

18

CRISPR-Cas9 complexes might constitute a simple and versatile RNA-directed

19

system for site-specific genome editing, “it was not known whether such a

20

bacterial system would function in eukaryotic cells.” (Exh. 10577, at 1-2; see Broad

21

Motion 2, Paper 77, at 4:3-8.)

7

Jinek et al. 2 ELIFE e00471 (2013), DOI: 10.7554/eLife.00471 (Exh. 1057).
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Broad also cites to statements reportedly made by UC inventor Doudna after

2

Jinek 2012 that the publication “was a big success, but there was a problem. We

3

weren’t sure if CRISPR/Cas9 would work in eukaryotes—plant and animal cells.”

4

(Exh. 22078, at 3; see Broad Motion 2, paper 77, at 4:8-11.) In another report,

5

Doudna was quoted as stating that she had experienced “many frustrations” getting

6

CRISPR to work in human cells and that she knew that if she succeeded, CRISPR

7

would be “a profound discovery.” (Exh. 22309, at 3; see Broad Motion 2,

8

Paper 77, at 8:1-4.)

9

Broad cites to other statements attributed to Dr. Doudna regarding the

10

difficulties of genetic modification techniques in eukaryotes. (Broad Motion 2,

11

Paper 77, at 9:5-22.) One author quoted Dr. Doudna as saying: “The ability to

12

modify specific elements of an organism’s genes has been essential to advance our

13

understanding of biology, including human health. . . . However, the techniques for

14

making these modifications in animals and humans have been a huge bottleneck in

15

both research and the development of human therapeutics.” (Sanders10, Exh. 2259,

16

at 2.) According to Broad, the contemporaneous statements of the UC inventors

17

demonstrate that one of ordinary skill in the art lacked a reasonable expectation of

18

success. (Broad Motion 2, Paper 77, at 4:14-17.)
8

9 Catalyst Magazine 1-32, College of Chemistry, University of California,
Berkeley (2014) (available at http://catalyst.berkeley.edu/slideshow/the-crisprrevolution/) (Exh. 2207).
9
Pandika, OZY (2014) (http://www.ozy.com/rising-stars/jennifer-doudna-crisprcode-killer/4690) (Exh. 2230).
10
Sanders, Berkeley News (2013) (http://news.berkeley.edu/2013/01/07/ cheapand-easy-technique-to-snip-dna-could-revolutionize-gene-therapy/) (Exh. 2259).
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In opposition to Broad’s arguments, UC attempts to characterize these

2

statements as demonstrating the UC inventors “fully expected that the system

3

could be successfully used in eukaryotic cells” and that the inventors were simply

4

indicating that the confirmatory experimental results had not yet been reported.

5

(UC Opp. 2, Paper 652, at 27:6-28:13, citing Greider Decl., Exh. 1534, ¶¶ 30, 35-

6

36, and 68-70, and Carroll Decl., Exh. 1535, ¶¶ 30, 35-36, and 68-70.)

7

UC also argues that Jinek 2012 itself provided an expectation of success

8

using the CRISPR-Cas9 system in eukaryotic cells because it predicted “the

9

potential to exploit the system for RNA-programmable genome editing.”

10

(Jinek 2012, Exh. 1155, at abstract.) UC cites to a similar statement in Jinek 2012

11

that the results reported therein “rais[e] the exciting possibility of developing a

12

simple and versatile RNA-directed system to generate dsDNA breaks for genome

13

targeting and editing.” (Id. at 816; see UC Opp. 2, Paper 652, at 8:9-22.) The UC

14

inventors conclude Jinek 2012 by stating:

15
16
17
18
19
20
21
22

Zinc-finger nucleases and transcription-activator–like effector
nucleases have attracted considerable interest as artificial enzymes
engineered to manipulate genomes. . . . We propose an alternative
methodology based on RNA-programmed Cas9 that could offer
considerable potential for gene-targeting and genome-editing
applications.
(Jinek 2012, Exh. 1155, at 820 (citations omitted).) UC argues that because zinc-

23

finger nucleases (ZFNs) and transcription-activator-like enzymes (TALENs) were

24

the state of the art for DNA cleavage and genome editing in eukaryotic cells at the

25

time, these statements in Jinek 2012 would have been understood to be an explicit
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1

proposal to use Type II- CRISPR-Cas system for eukaryotic gene editing. (UC

2

Opp. 2, Paper 652, at 8:16-9:3.)

3

We agree with Broad that the statements by and attributed to the UC

4

inventors do not demonstrate a reasonable expectation of success. Although the

5

statements express an eagerness to learn the results of experiments in eukaryotic

6

cells and the importance of such results, none of them express an expectation that

7

such results would be successful. The contemporaneous commentary by the UC

8

inventors cited by Broad do not indicate that at the time of Jinek 2012 the

9

ordinarily skilled artisan would have reasonably expected the CRISPR-Cas9

10
11

system to work in eukaryotic cells.
UC also argues that the selected quotations from inventors Doudna and Jinek

12

are irrelevant because determination of interference-in-fact is from the viewpoint

13

of a person of ordinary skill, not an inventor. (UC Opp. 2, Paper 652, at 27:12-14.)

14

Although this may be true, UC’s argument only tends to persuade us more because

15

if the inventors themselves were uncertain, it seems that ordinarily skilled artisans

16

would have been even more uncertain.

17

To further support its argument of the lack of an expectation of success,

18

Broad cites to statements made by Dr. Carroll, UC’s witness in this interference, to

19

demonstrate that those of skill in the art had doubts about using CRISPR-Cas9 in

20

eukaryotic cells. (Broad Motion 2, Paper 77, at 5:4-25.) Dr. Carroll wrote:

21
22
23
24
25

What about activity of the system in eukaryotic cells? Both zinc
fingers and TALE modules come from natural transcription factors
that bind their targets in a chromatin context. This is not true of the
CRISPR components. There is no guarantee that Cas9 will work
effectively on a chromatin target or that the required DNA–RNA
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1
2
3
4
5
6
7

hybrid can be stabilized in that context. This structure may be a
substrate for RNA hydrolysis by ribonuclease H and/or FEN1, both of
which function in the removal of RNA primers during DNA
replication. Only attempts to apply the system in eukaryotes will
address these concerns.
(Carroll11, Exh. 1152, at 1660.) Dr. Carroll also raised technical questions about

8

whether CRISPR-Cas9 could be used successfully in eukaryotic cells in the same

9

commentary. Dr. Carroll discussed ways to potentially enhance the activity of

10

CRISPR cleavage in eukaryotic cells, while cautioning about the risk of

11

undesirable side effects. (Id.) Dr. Carroll concluded:

12
13
14
15
16
17
18
19
20
21

Gene editing through base pairing has been attempted many
times and is still being pursued. The efficiency of modification by
introduction of simple oligonucleotides, chemically modified oligos,
or oligo mimics such as peptide nucleic acids remains discouragingly
low in most cases. Triplex-forming oligonucleotides have shown
activity, but with a limited range of targets and less efficiency than
ZFN or TALEN cleavage. Whether the CRISPR system will provide
the next-next generation of targetable cleavage reagents remains to be
seen, but it is clearly well worth a try. Stay tuned.

22

(Id. (citations omitted).) Although Dr. Carroll indicated there was reason to try

23

using the CRISPR system in eukaryotic cells, we do not discern any expectation

24

that it would work before results of the actual studies were known.
UC argues that Dr. Carroll’s statements were discussed by Broad out of

25
26

context. (UC Opp. 2, Paper 652, at 14:6-15:6.) According to UC, Dr. Carroll’s

27

conclusion to “[s]tay tuned,” indicates that he clearly recognized the obviousness
11

Carroll, 20 MOLECULAR THERAPY 1658-60 (2012) (Exh. 1152).
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1

of using the CRISPR-Cas9 system in eukaryotic cells, suggested doing so, and

2

expected that it would be done. (UC Opp. 2, Paper 652, at 15:2-6.)

3

UC also cites to Dr. Carroll’s and Dr. Greider’s direct testimony in support

4

of this interpretation. (See Greider Decl., Exh. 1534, ¶¶ 34-36 and Carroll Decl.,

5

Exh. 1535, ¶¶ 34-36.) When questioned about his contemporaneous commentary

6

on cross-examination, Dr. Carroll explained that he was “expressing thoughts

7

about what -- if the CRISPR-Cas system did not work in eukaryotic cells, what

8

might be the -- the reasons.” (Carroll Depo., Exh. 2012, 28:11-13).

9

After considering all of the evidence, we are persuaded that Dr. Carroll did

10

not express an expectation that the CRISPR-Cas9 system could be used

11

successfully in eukaryotic cells. Although we agree that Dr. Carroll expressed a

12

suggestion and an expectation that the necessary experiments would be done, he

13

did not state any expectation of what the results would be. Instead, Dr. Carroll

14

pointed to differences between CRISPR-Cas9 and systems that work in eukaryotic

15

cells (ZFNs and TALENs) and wrote: “There is no guarantee that Cas9 will work

16

effectively on a chromatin target or that the required DNA-RNA hybrid can be

17

stabilized in that context.” (Carroll, Exh. 1152, at 1660.) We fail to see how “no

18

guarantee” indicates an expectation of success. Although there need not be

19

absolute predictability for a conclusion of obviousness (see In re Longi, 759 F.2d

20

887, 897 (Fed. Cir. 1985), at best, Dr. Carroll’s statement highlights some specific

21

reasons why the CRISPR-Cas9 system might fail in eukaryotes. Thus, the only

22

conclusion we draw from Dr. Carroll’s statement is that at the time, he did not have

23

a reasonable expectation that the system would work.
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1

To further oppose Broad’s arguments, UC cites to other commentary that

2

accompanied Jinek 2012 when it was published. (UC Opp. 2, Paper 652, at 9:3-

3

24.) In one article the author stated:

4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22

Jinek et al. realized that a highly specific, customizable RNA-directed
DNA nuclease could be useful to edit whole genomes. Based on the
20-nucleotide guide section of the crRNA, the enzyme could
theoretically introduce breaks at unique sites in any eukaryotic
genome. As a proof of concept, the authors programmed Cas9 to
cleave a plasmid carrying the gene encoding green fluorescent protein
at predetermined loci using a single chimeric crRNA containing just
the critical segment of the tracrRNA. DNA breaks induce cellular
DNA repair pathways . . . and this can be harnessed to disrupt, insert,
or repair specific genes of cells. Introducing DNA breaks at desired
loci using just Cas9 and a chimeric crRNA would be a substantial
improvement over existing gene-targeting technologies, such as zinc
finger nucleases and transcription activator–like effector nucleases, as
these require protein engineering for every new target locus . . . .
Efficient gene repair strategies in cells from patients, and the
reintroduction of repaired cells, could become increasingly important
for treating many genetic disorders.
(Brouns12, Exh. 1471, at 2 (citations omitted).) UC argues that because this

23

commentary presents a prediction that the CRISPR-Cas9 system would be an

24

important tool for treating genetic disorders, it demonstrates a contemporaneously

25

expressed expectation of success. UC’s witnesses, Drs. Greider and Carroll

26

support this view, testifying that the statements in this commentary (Exh. 1471)

27

and in Jinek 2012 would have given one of ordinary skill in the art a reasonable

12

Brouns, 337 SCIENCE 808-09 (2012) (Exh. 1471).
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expectation that the Type-II CRISPR-Cas system would cleave DNA in eukaryotic

2

cells. (Greider Decl., Exh. 1534, ¶¶ 30-32 and Carroll Decl., Exh. 1535, ¶¶ 30-32.)

3

While we agree that Jinek 2012 proposed using the system of UC’s involved

4

claims in eukaryotic cells, we do not agree that, on their face, discussion of a

5

“potential,” a “possibility,” or what Cas9 could “theoretically” do indicates that the

6

system was expected to work in eukaryotic cells. Similarly, while the commentary

7

accompanying Jinek 2012 discussed the potential for using the system in

8

eukaryotic cells, we are not persuaded that the plain meaning of the language in the

9

commentary would have provided those in the art with a reasonable expectation of

10
11

success.
In addition, UC cites to a portion of a publication by Dr. Fei Ran, an

12

inventor named on some of Broad patents, describing her thoughts while

13

undertaking experiments of the CRISPR-Cas9 system in eukaryotes. (UC Opp. 2,

14

Paper 652, at 13:5-15.) Dr. Ran recounted that “[w]e built upon these exciting

15

discoveries [the identification of the CRISPR-Cas9 tracrRNA and use of a single

16

RNA in an in vitro system from Dr. Charpentier’s and Dr. Dounda’s labs], but at

17

the same time, nobody knew if this was going to work in mammalian cells.”

18

(Exh. 1561, at 73 (emphasis added).) Dr. Ran’s full statement does not

19

demonstrate a reasonable expectation of success. We acknowledge that Dr. Ran’s

20

reported statement was made as a reflection, not contemporaneously, but we also

21

note that it was not made for the purposes of this proceeding and thus, we have no

22

reason to doubt that it reflects her understanding at the time.

23

UC cites to other statements by those in the art regarding the results reported

24

in Jinek 2012. In one commentary, the author observed that “[i]t was immediately
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1

obvious that such a system might be repurposed for genome engineering, similar to

2

ZFNs and TALENs.” (Golic13, Exh. 1473, at 304; see UC Opp. 2, Paper 652, at

3

15:18-21.) In another article, it was observed that UC inventor Doudna and her

4

colleagues were in the process of gathering more details on how the RNA-guided

5

cleavage reaction works and were testing whether the system would work in

6

eukaryotic organisms. (Yarris14, Exh. 1546, at 3; see UC Opp. 2, Paper 652, at

7

28:22-29:12.) Doudna was quoted as saying that “Although we’ve not yet

8

demonstrated genome editing, given the mechanism we describe it is now a very

9

real possibility.” (Yarris, Exh. 1546, at 3.) Doudna also reportedly said: “Our

10

results could provide genetic engineers with a new and promising alternative to

11

artificial enzymes for gene targeting and genome editing in bacteria and other cell

12

types.” (Id., at 1.)
We agree with UC that these are “positive, forward-looking” statements

13
14

apparently published before the filing of Broad’s earliest provisional application.

15

(UC Opp. 2, Paper 652, at 28:22-29:12.) We do not agree, though, that as such

16

they indicate Dr. Doudna or more importantly, the person having ordinary skill in

17

the art, had a reasonable expectation of success that CRISPR-Cas9 would work in

18

eukaryotic cells. Statements of a “possibility” that the system might work and that

19

it “could” provide a “promising” alternative are not statements that it would be

13

Golic, 195 GENETICS 303-308 (2013) (Exh. 1473).
Yarris, NEWS CENTER, (2012) (http://newscenter.lbl.gov/2012/06/28/
programmable-dna-scissors/) (Exh. 1546).
14
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expected to do so. UC does not cite to statements that the system was “expected”

2

to work or that it would “likely” work or other more definite language.

3

The contemporaneous statements cited by both parties persuade us that one

4

of ordinary skill in the art would not have reasonably expected success before

5

experiments in eukaryotic cells were done.

6

2.

7

According to UC, the alleged fact that many independent research groups

8

were “immediately” able to use the CRISPR-Cas9 system in eukaryotic cells after

9

publication of Jinek 2012 is evidence there was a reasonable expectation of success

10
11

in doing so. (UC Opp. 2, Paper 652, at 30:10-21; see also 10:5-11:16.)
Regardless of how many groups achieved success in eukaryotic cells, we are

12

not persuaded that such success indicates there was an expectation of success

13

before the results from these experiments were known. The unpublished results of

14

research groups are not necessarily an indication of whether ordinarily skilled

15

artisans would have expected the results achieved. Instead of viewing such work

16

as evidence of an expectation of success, we consider the number of groups who

17

attempted to use CRISPR-Cas9 in eukaryotic cells to be evidence of the motivation

18

to do so, an issue that is not in dispute. We agree with Broad’s argument that a

19

large reward might motivate persons to try an experiment even if the likelihood of

20

success is very low. (See Broad Reply 2, Paper 866, at 6:6-7.) See Institut Pasteur

21

& Universite Pierre Et Marie Curie v. Focarino, 738 F.3d 1337, 1346 (Fed. Cir.

22

2013) (“The desire for that payoff could motivate pursuit of the method, but

23

‘knowledge of the goal does not render its achievement obvious,’ . . . .” (citing

24

Abbott Labs. v. Sandoz, Inc., 544 F.3d 1341, 1352 (Fed.Cir.2008).).
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UC argues that the research groups that were reportedly successful after

2

publication of Jinek 2012 “could not have undertaken the use of UC’s Type II

3

CRISPR-Cas9 system in eukaryotic cells unless there was sufficient motivation

4

and expectation of success.” (UC Opp. 2, Paper 652, at 11:5-7; see also 11:15-16.)

5

UC’s witnesses Greider and Carroll testify that “the Doudna laboratory would not

6

have pursued and succeeded had they had no reasonable expectation of success in

7

moving the CRISPR-Cas9 complex into eukaryotic cells.” (Greider Decl., Exh.

8

1534, ¶ 69; Carroll Decl., Exh. 1535, at ¶ 69; see UC Opp. 2, Paper 866, at 11:11-

9

16.) UC also argues, citing to the cross-examination testimony of Broad’s witness,

10

that “[o]ne never does an experiment without the belief that it might work under

11

certain circumstances.” (UC Opp. 2, Paper 652, at 30:1-2 citing Simons Depo.,

12

Exh. 1555, at 178:10-12.)

13

We are not persuaded by these arguments or evidence that because research

14

groups, including Dr. Doudna’s, undertook experiments to determine if CRISPR-

15

Cas9 could work in eukaryotic cells, an ordinarily skilled artisan would have

16

necessarily expected these experiments to be successful. We are not persuaded

17

that a scientist’s “belief” in the success of his or her own experiments is

18

necessarily a reasonable expectation of success that indicates obviousness. Were

19

this true, the requirement for a reasonable expectation of success or predictability

20

in the context of subject matter that would have been obvious to try would be

21

rendered meaningless.

22
23
24

In KSR Int'l Co. v. Teleflex Inc., 550 U.S. 398, 421 (2007), the Court
determined that
[w]hen there is a design need or market pressure to solve a problem
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8

and there are a finite number of identified, predictable solutions, a
person of ordinary skill has good reason to pursue the known options
within his or her technical grasp. If this leads to the anticipated
success, it is likely the product not of innovation but of ordinary skill
and common sense. In that instance the fact that a combination was
obvious to try might show that it was obvious under § 103.
Thus, the “anticipated” success of a solution to a problem when there are “a finite

9

number of identified, predictable solutions” may show that claimed subject matter

10

would have been obvious. See KSR, 550 U.S. at 421. If we were to accept that

11

success is reasonably expected for every experiment, under the framework

12

provided in KSR, subject matter would always be obvious under 35 U.S.C. § 103

13

when there is a design need or market pressure to solve a problem, a finite number

14

of solutions, and those of ordinary skill had the technical capability. Instead of

15

creating a presumption of obviousness when researchers attempt experiments to

16

advance a field, the Federal Circuit has recognized:

17
18
19
20
21
22
23

The methodology of science and the advance of technology are
founded on the investigator's educated application of what is known, to
intelligent exploration of what is not known. Each case must be
decided in its particular context, including the characteristics of the
science or technology, its state of advance, the nature of the known
choices, the specificity or generality of the prior art, and the
predictability of results in the area of interest.

24

Abbott Labs. v. Sandoz, Inc., 544 F.3d 1341, 1352 (Fed. Cir. 2008). Thus, we look

25

to the specific context of the art at the time.

26

3.

27

To determine if under the facts of this case there would have been an

28

expectation of success in using CRISPR-Cas9 in eukaryotic cells, we compare the
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1

specific evidence before us to the facts of the precedential case law. See Pfizer,

2

Inc. v. Apotex, Inc., 480 F.3d 1348, 1366 (Fed. Cir. 2007) (“Undue dependence on

3

mechanical application of a few maxims of law, such as ‘obvious to try,’ that have

4

no bearing on the facts certainly invites error as decisions on obviousness must be

5

narrowly tailored to the facts of each individual case.”). For example, in In re

6

Droge, 695 F.3d 1334, 1337-38 (Fed. Cir. 2012), a reasonable expectation of

7

success of a method mediating sequence specific recombination of DNA in

8

eukaryotic cells with a modified enzyme was found because the normal enzyme

9

had previously been used to mediate similar recombination.

10

In In re Kubin, 561 F.3d 1351, 1360 (Fed. Cir. 2009), a reasonable

11

expectation of success of nucleic acids encoding a specific protein was found

12

because the prior art taught the same protein and also a five-step protocol for

13

cloning nucleic acid molecules encoding the protein.

14

In Velander v. Garner, 348 F.3d 1359, 1379 (Fed. Cir. 2003), a reasonable

15

expectation of success for challenged claims directed to producing a particular

16

protein in the milk of an animal was found because all of the elements were known

17

in the prior art and it was known that several other proteins had been produced in a

18

similar way.

19

In PAR Pharm., Inc. v. TWI Pharm., Inc., 773 F.3d 1186, 1198 (Fed. Cir.

20

2014), a reasonable expectation of success in the use of nanoparticle technology in

21

formulation chemistry was found because that technology had become fairly

22

reliable and had produced consistent results.

23
24

In Medichem, S.A. v. Rolabo, S.L., 437 F.3d 1157, 1166–67 (Fed. Cir. 2006),
a reasonable expectation of success in optimizing a reaction was found because
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1

there were not too many parameters to vary and the principle parameter,

2

concentration of tertiary amine, was known. Furthermore, the prior art gave more

3

than merely general guidance, indicating that low concentrations were best.

4

In Pfizer, a reasonable expectation of success was found because there was

5

only one parameter to vary to obtain the specific salt of the drug claimed. (Pfizer,

6

480 F.3d at 1366.) In addition, one skilled in the art had several references

7

available to use for direction and was capable of narrowing the possible salts

8

previously approved to a small group from which to choose and verify by routine

9

trial-and-error procedures. (Id. at 1367-68.)

10

In contrast, in In re Rinehart, 531 F.2d 1048, 1054 (CCPA 1976), a

11

reasonable expectation of success was not found because the problem encountered

12

by the claimed method of commercial scale production of polyesters was not the

13

same problem addressed in the prior art and there was evidence that a combination

14

of the prior art steps could not be commercially scaled up successfully.

15

In Boehringer Ingelheim Vetmedica, Inc. v. Schering-Plough Corp., 320

16

F.3d 1339, 1354 (Fed. Cir. 2003), a reasonable expectation of success was not

17

found for the claimed method of growing and isolating a particular virus with

18

monkey cells because the prior art reported failure with other viruses isolated with

19

monkey kidney cells.

20

In Noelle v. Lederman, 355 F.3d 1343, 1352–53 (Fed. Cir. 2004), a

21

reasonable expectation of success was not found for a method of isolating human

22

CD40CR antibodies using mouse CD40CR antibodies because expert witnesses

23

testified to the unpredictability in the state of the art at the relevant time.
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1

In Amgen, Inc. v. Chugai Pharm. Co., 927 F.2d 1200, 1207-08 (Fed. Cir.

2

1991), a reasonable expectation of success in claims to a specific protein was not

3

found because none of the prior art references suggested that screening a human

4

genomic library would be likely to succeed in pulling out the gene of interest and

5

no one else had successfully used the technique for that purpose. Furthermore,

6

patentee provided a witness who testified that it would have been “difficult” to find

7

the gene in 1983, and that there would have been no more than a fifty percent

8

chance of success. (Id. at 1208.)

9

In Institut Pasteur, 738 F.3d at 1346, a reasonable expectation of success for

10

claims to methods of site directed double-stranded break in chromosomal DNA

11

with a “Group I intron” nuclease was not found because the prior art did not teach

12

using the nuclease on chromosomal DNA within a yeast cell and because the

13

Board failed to given proper weight to prior art teaching toxic effects of the

14

nuclease in cells.

15

These cases instruct us that whether or not one of ordinary skill in the art

16

would have had a reasonable expectation of success for the purposes of

17

determining obviousness depends on the specific nature of what was known from

18

the prior art about closely related subject matter. Specific instructions that are

19

relevant to the claimed subject matter or success in similar methods or products

20

have directed findings of a reasonable expectation of success. The availability of

21

only generalized instructions and evidence of failures with similar subject matter

22

have indicated the opposite. Thus, we look to whether or not there were

23

instructions in the prior art that would be specifically relevant to CRISPR-Cas9

24

and would instruct those of ordinary skill how to achieve activity with that system
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1

in eukaryotic cells. We also look to whether there are examples in the prior art of

2

the success or failure of similar systems.

3
4

4.
Broad argues that Dr. Simons reviewed the relevant prior art and found no

5

basis for a person of ordinary skill to have had a reasonable expectation of

6

successfully using CRISPR-Cas9 in eukaryotic cells. (Broad Motion 2, Paper 77,

7

at 19:14-16, citing Simons Decl., Exh. 2001, ¶¶ 2.10-2.12.) Broad’s witness,

8

Dr. Simons, testifies:

9
10
11
12
13
14
15
16
17
18
19

(Simons Decl., Exh. 2001, at ¶ 6.26.) In addition, Broad points to specific

20

evidence of prior work in the field. (Broad Motion 2, Paper 77, at 4:14-7:23 and

21

14:10-18:2.)

22

Prior to December 12, 2012, it was not known whether or not it would
be possible to ensure appropriate ratios of Cas9 to guide RNA with
appropriate timing and co-localization for complex formation and
activity in a eukaryotic cell while minimizing or avoiding toxicity is
an aspect of translating the CRISPR-Cas9 system to eukaryotic cells.
The outcome could not be predicted from experiments in a
biochemical system with purified components as in Jinek 2012. Thus,
the skilled person had no reasonable expectation of success in
ensuring a functional CRISPR-Cas9 system in eukaryotes.

Broad cites to Dr. Simons’s testimony to explain that ordinarily skilled

23

artisans knew of several differences between prokaryotic and eukaryotic systems

24

that would make use of CRISPR-Cas9 in a eukaryotic system unpredictable even

25

though it was known to work endogenously in prokaryotes. (Broad Motion 2,

26

Paper 77, at 6:4-7:23, citing Simons Decl., Exh. 2001, at ¶¶ 6.28; see also Broad

27

Motion 2, Paper 77, at 15:14-16:2.) Dr. Simons explains that differences in gene
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1

expression, protein folding, cellular compartmentalization, chromatin structure,

2

cellular nucleases, intracellular temperature, intracellular ion concentrations,

3

intracellular pH, and the types of molecules in prokaryotic versus eukaryotic cells,

4

would contribute to this unpredictability. (Simons Decl., Exh. 2001, at ¶¶ 6.28.)

5

Dr. Simons explains in more detail that eukaryotic DNA is divided into

6

chromosomes composed of chromatin – tightly packed structures of DNA bound to

7

proteins called histones. (See Simons Decl., Exh. 2001, at ¶ 6.29.) In contrast to

8

this tight packing, the DNA of prokaryotes exists as a single circle that is not

9

structured as chromatin. (Id.) Dr. Simons also contrasts the tightly packed and

10

structured chromatin of eukaryotes with the even simpler, naked plasmid DNA

11

used in Jinek 2012. (Id.) According to Dr. Simons, a person of ordinary skill in

12

the art at the time could not have been predicted Cas9 would be able to access the

13

tightly packed eukaryotic genome from the prior art uses of CRISPR-Cas9 with

14

more relaxed DNA. (Id.)

15

Broad argues further that it was known that differences in the cellular

16

conditions between prokaryotes and eukaryotes could affect protein folding and

17

could have prevented the CRISPR-Cas9 system from undergoing the

18

conformational changes that allow it to work. (Broad Motion 2, Paper 77, at

19

15:14-16:2, citing Simons Decl., Exh. 2001, ¶¶ 6.13 and 6.33.) In support,

20

Dr. Simons testifies that the prior art showed protein folding to be critical because

21

it is inextricably linked to function, noting that in eukaryotes misfolded proteins

22

may be degraded through a pathway not present in prokaryotes. (Simons Decl.,
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1

Exh. 2001, ¶ 6.33, citing Goldberg15, Exh. 2242 (e.g. “In eukaryotic cells, the large

2

ATP-dependent proteolytic machine . . . prevents the accumulation of non-

3

functional, potentially toxic proteins.” (abstract).) Dr. Simons testifies that

4

conditions such as temperature, pH, and ion (e.g. magnesium) concentration could

5

affect protein folding. (Id. at ¶ 6.13.) According to Dr. Simons, because of these

6

differences in prokaryotic and eukaryotic environments, skilled artisans would not

7

have been able to predict with any reasonable certainty how the prokaryotic system

8

would act in a eukaryotic cell. (Id.)

9

Broad argues further that the possible degradation of foreign RNA in

10

eukaryotic cells would have presented one of ordinary skill in the art with another

11

uncertainty about using the CRISPR-Cas9 system in eukaryotes. (Broad Motion 2,

12

Paper 77, at 15:17-22, citing Simons Decl., Exh. 2001, at ¶ 6.15.) Broad argues

13

that even more uncertainty existed because bacterial proteins and RNA can be

14

toxic to eukaryotic cells. (Broad Motion 2, Paper 77, at 15:22-16:2, citing Simons

15

Decl., Exh. 2001, at ¶ 6.60.) For example, Loonstra16 (Exh. 2224), cited by

16

Dr. Simons, teaches that the prokaryotic protein Cre can be toxic at high levels,

17

requiring careful titration for gene modification in mammalian cells. (Loonstra,

18

Exh. 2224, at abstract.)
In opposition to Broad’s arguments, UC argues that one of ordinary skill in

19
20

the art would not have considered any of the issues identified by Broad to be

21

impediments for the Type-II CRISPR-Cas9 system in eukaryotic cells. (UC

15
16

Goldberg, 426 NATURE 895 (2003).
Loonstra, 98 PROC. NAT’L ACAD. SCI 9209 (2001).

APPX00031

1

Opp. 2, Paper 652, at 21:10-23:23, citing Greider Decl., Exh. 1534, at ¶¶ 93-109,

2

and Carroll Decl., Exh. 1535, at ¶¶ 93-109.) UC cites to the cross-examination

3

testimony of Broad’s witness, Dr. Simons, who explained that none of the

4

differences noted by Broad actually presented any difficulty in using CRISPR-

5

Cas9 in eukaryotic cells. (UC Opp. 2, Paper 652, at 21:6-20, citing Simons Depo.,

6

Exh. 1555, at 179:8-180:9, 192:10-193:16, 202:2-22, and 203:16-21.)

7

Dr. Simons’s testimony about the lack of actual impediments in eukaryotes

8

is not persuasive because the relevant question before us is whether those of skill

9

in the art would have expected there to be problems before the experiments were

10

done. We note that despite Dr. Simons’s testimony about the eventual results of

11

using CRISPR-Cas9, he reiterated his opinion that “a person of ordinary skill in the

12

art would have been concerned about [issues such as toxicity].” (Simons Depo.,

13

Exh. 1555, at 194:11-13.) We are not persuaded that the ultimate success is

14

indicative of the expectation of success before the experiments were completed.

15

Similarly, we are not persuaded by UC’s arguments that because the

16

ultimate success in using CRISPR-Cas9 in eukaryotic cells was achieved with only

17

conventional and routine materials and techniques, there would have been a

18

reasonable expectation of success. (See UC Opp. 2, Paper 652, at 1:13-22, 11:17-

19

12:12, and 16:14-17:20.) The ultimate results of an experiment do not indicate

20

what one of ordinary skill in the art would have thought before the experiment was

21

performed. “That the inventors were ultimately successful is irrelevant to whether

22

one of ordinary skill in the art, at the time the invention was made, would have

23

reasonably expected success.” Life Techs., Inc. v. Clontech Labs., Inc., 224 F.3d

24

1320, 1326 (Fed. Cir. 2000).
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UC also relies on its witnesses to argue that those of skill in the art would

2

not have expected the generalized issues Broad cites to be impediments to using

3

the CRISPR-Cas9 system in eukaryotic cells. (UC Opp. 2, Paper 652, at 21:13-

4

23:23.) For example, Drs. Greider and Carroll testify that protein folding would

5

not have been expected to be an impediment because other prokaryotic proteins

6

were known to fold properly and because those of skill in the art knew that

7

functional proteins could be injected directly into eukaryotic cells. (UC Opp. 2,

8

Paper 652, at 21:13-22:4, citing Greider Decl., Exh. 1534, at ¶¶ 78-79, and Carroll

9

Decl., Exh. 1535, at ¶¶ 78-79.) Drs. Greider and Carroll also cite to statements in

10

the prior art that deemphasize the overall impact of misfolding and protein

11

degradation on activity. (See Greider Decl., Exh. 1534, at ¶ 78, and Carroll Decl.,

12

Exh. 1535, at ¶ 78, both citing Goldberg, Exh. 2242, at 896.)

13

UC argues further that chromatin structure would not have been a reason for

14

those of ordinary skill to have doubted the success of using CRISPR-Cas9 in

15

eukaryotic cells because other prokaryotic DNA-targeting proteins were known to

16

act on eukaryotic chromatin successfully. (UC Opp. 2, Paper 652, at 22:5-22,

17

citing Greider Decl., Exh. 1534, at ¶¶ 55 and 95-97, and Carroll Decl., Exh. 1535,

18

at ¶¶ 55 and 95-97.) We consider these arguments to be less persuasive because of

19

the statement Dr. Carroll made contemporaneously with the publication of

20

Jinek 2012. (See Carroll, Exh. 1152, at 1660.) Dr. Carroll wrote: “There is no

21

guarantee that Cas9 will work effectively on a chromatin target or that the required

22

DNA–RNA hybrid can be stabilized in that context.” (Carroll, Exh. 1152, at

23

1660.) Because we give contemporaneous evidence more weight than evidence

24

prepared for litigation (see U.S. Gypsum Co., 333 U.S. at 395–96), we are
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1

persuaded that one of skill in the art would not have dismissed the possibility that

2

chromatin structure could prevent CRISPR-Cas9 from working successfully in a

3

eukaryotic cell.

4

Furthermore, we give UC’s witnesses’ testimony less weight because

5

Dr. Carroll agreed that prior successes with prokaryotic proteins would only

6

indicate that “the next prokaryotic protein that somebody was studying might or

7

might not work in a chromatin context . . . .” (Carroll Depo., Exh. 2012, at 27:12-

8

15.) Thus, on balance, the evidence supports Broad’s argument that success with

9

select prokaryotic proteins and systems would not have provided those of ordinary

10

skill with a reasonable expectation that any of the thousands of prokaryotic system,

11

including the CRISPR-Cas9 system, would work in the context of eukaryotic

12

chromatin. (Broad Reply 2, Paper 866, at 11:15-12:6.)

13

UC argues that the other potential problems in achieving the activity of a

14

prokaryotic system in eukaryotic cells raised by Broad had routine, well-known

15

solutions at the time, such as codon optimization, targeting of prokaryotic proteins

16

to cellular compartments, such as the nucleus, and the manipulation of ions and

17

pH. (UC Opp. 2, Paper 652, at 22:23-23:23, citing Greider Decl., Exh. 1534, at

18

¶¶ 98-102, and Carroll Decl., Exh. 1535, at ¶¶ 98-102.) UC argues further that

19

those of ordinary skill in the art would have known there were ways to avoid some

20

of the concerns raised by Broad, citing to studies of directly injecting other

21

prokaryotic systems to achieve genomic DNA modification in eukaryotic cells.
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1

(UC Opp. 2, Paper 652, at 24:1-10, citing Greider Decl., Exh. 1534, at ¶ 104, and

2

Carroll Decl., Exh. 1535, at ¶ 104, and Mastroianni17, Exh. 1293, at 12.)
We credit Drs. Greider’s and Carroll’s testimony regarding some of the

3
4

strategies that were known in the art, including direct injection, codon

5

optimization, and targeting of proteins and RNA to the cell nucleus. According to

6

their testimony, these techniques were routine and known to be useful in achieving

7

activity of prokaryotic proteins in eukaryotic cells. Thus, not all of Broad’s

8

arguments regarding the generalized reasons why one of ordinary skill in the art

9

would have lacked an expectation of success using a prokaryotic system in a

10

eukaryotic cell persuade us. Nevertheless, because some techniques for using

11

prokaryotic systems in eukaryotic cells were known to those of ordinary skill, the

12

motivation to try using CRISPR-Cas9 in eukaryotic cells could have been even

13

greater. We discern nothing about the expectation of success merely because there

14

was great motivation to achieve a result. If anything, it is possible that great

15

motivation could encourage artisans to try even when there is little expectation of

16

success. (See Broad Reply 2, Paper 866, at 6:6-7.)

17

In addition to the general reasons for a lack of expectation of success, Broad

18

cites to evidence of failed attempts at transferring other prokaryotic, RNA-based

19

systems into eukaryotic environments. (Broad Motion 2, Paper 77, at 16:3-18:2.)

20

Specifically, Broad focuses on three systems that work in prokaryotic and in vitro

21

environments, but do not work well in a eukaryotic environment: riboswitches,

17

Mastroianni et al., 2 PLOS ONE e3121. doi:10.1371/journal.pone.0003121 (2008)
(Exh. 1293).
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ribozymes, and group II introns.

2

The first example, riboswitches, are RNAs that naturally regulate gene

3

expression in bacteria in response to ligands. (Broad Motion 2, Paper 77, at 16:9-

4

19, citing Simons Decl., Exh. 2001, ¶ 6.47.) According to Dr. Simons, even

5

though there was great interest in controlling gene expression in eukaryotes with

6

riboswitches, only a few riboswitches have been successful. (Id.) Link18

7

(Exh. 2223), cited by Dr. Simons, states: “Given that a few TPP riboswitches are

8

the only validated metabolite-binding riboswitches in eukaryotes, it is not yet clear

9

whether splicing control is a preferential mechanism for the control of gene

10

expression by RNA switches.” (Link, Exh. 2223, at 1192.) Link explains further:
Several early reports involving the grafting of aptamers[19] onto
ribozymes or messenger RNAs revealed some of the potential of
engineered RNAs to serve as ligand-modulated gene-control systems.
Unfortunately, a number of factors intervene to prevent many
engineered RNA switches from becoming useful genetic switches. For
example, the functions of most aptamers have not been validated in
cells, the folding of RNA constructs might differ between test tube
and cell, or the ribozyme chosen for RNA switch construction might
not be appropriate for controlling gene expression.

11
12
13
14
15
16
17
18
19
20
21

(Id. at 1190 (citations omitted).) Link demonstrates that those of skill in the art

22

would have known that RNA folding differences between a test tube environment

23

and a cell environment may prevent genome engineering.
Ribozymes, Broad’s second example, are RNA molecules that catalyze

24
18

Link et al., 16 GENE THERAPY 1189-1201 (2009) (Exh. 2223).
An aptamer can be defined as an oligonucleotide, such as a riboswitch, that binds
to a specific target molecule.
19

APPX00036

1

biochemical reactions. (Simons Decl., Exh. 2001, ¶ 6.44.) Broad argues that

2

experience with these systems contributes to the lack of a reasonable expectation

3

of success using CRISPR-Cas9 in eukaryotic cells because, like CRISPR-Cas9,

4

they depend on RNAs to work. (Broad Motion 2, Paper 77, at 16:19-17:2.)

5

According to Dr. Simons Koseki20 (Exh. 2221) teaches that the efficacy of

6

ribozymes in vitro is not predictive of its functional activity in vivo for a variety of

7

reasons. For example, Koseki states:

8
9
10
11
12
13
14
15

One of the most critical factors determining ribozyme activity in vivo
seems to be the association between the ribozyme and its target. A
significant fraction of ribozymes must be degraded during transport
and also during approach to the target site. For this reason,
colocalization of a ribozyme and its target does not, by itself,
guarantee the efficacy of ribozymes in vivo.
(Koseki, Exh. 2221, at 1876.) But Koseki also states:

16
17
18
19
20
21
22
23
24
25
26
27
28

While we still cannot predict the relative stabilities in vivo of
transcripts, we can design ribozymes that can be transported into the
cytoplasm by incorporating secondary structures such as those shown
in Fig. 1. Since we cannot accurately predict the stability of a
transcript, we usually test several constructs and, in the case of
various genes tested to date, we have always been able to obtain a
cassette that can inactivate the gene of interest with >95% efficiency
. . . as long as we follow the rule described above.
The tRNAVal vector may be useful for expression of functional RNAs
other than ribozymes whose target molecules are localized in the
cytoplasm. Although colocalization in the cytoplasm cannot by itself
guarantee effectiveness . . ., we can clearly increase the probability of
20

Koseki et al., 73 J. VIROL. 1868-77, at 1875-76 (1999) (Exh. 2221).
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success. In our hands, tRNAVal ribozymes have consistently high
activities, at least in cultured cells.

1
2
3
4

(Id. (citations omitted).) Thus, although some success was achieved with

5

ribozymes, that success required a specific strategy developed particularly for

6

ribozymes.

7

Broad’s third example cites Group II introns, which are RNA-based, self-

8

splicing nucleic acids found in prokaryotes. (Simons Decl., Exh. 2001, at ¶ 6.37.)

9

Broad cites to Dr. Simons’s testimony to argue that using Group II introns in

10

eukaryotic cells is very inefficient, “to the point where it is unusable.” (Broad

11

Motion 2, Paper 77, at 17:3-18, citing Simons Decl., Exh. 2001, at ¶ 6.38.)

12

Dr. Simons testifies that the requirement for higher magnesium ion concentration

13

in eukaryotes and the spatial separation of transcription and translation by the

14

nuclear membrane present challenges in eukaryotes. (Simons Decl., Exh. 2001, at

15

¶ 6.38.) In support of his testimony, Dr. Simons cites to Mastroianni (Exh. 2261),

16

which explains that Group II introns can work in eukaryotes, but only by

17

microinjection along with additional magnesium ions. (Mastroianni, Exh. 2261, at

18

9.) According to Broad, this limited success was achieved only after 16 years of

19

effort. (Broad Reply 2, Paper 866, at 7:4-12.) As with the ribozyme system

20

discussed above, in the face of the challenges and unpredictability of the Group II

21

intron system a specific strategy was developed to increase the likelihood of

22

success of that system in vivo.

23

UC argues that the examples cited by Broad are not evidence of a lack of

24

reasonable expectation of success for CRISPR-Cas9 in eukaryotic cells because, as

25

Dr. Simons admitted on cross-examination, each of the prokaryotic systems were
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1

actually shown to function in eukaryotic cells. (See UC Opp. 2, Paper 652, at 25:6-

2

14, citing Simons Depo., Exh. 1556, at 219:21-222:18; and 225:5-13.) But, the

3

systems that Broad highlights each require a unique set of conditions, tailored to

4

the particular system, to achieve any level of success in eukaryotic cells. UC does

5

not point to, and we do not recognize, any commonality between these conditions

6

that could be applied to CRISPR-Cas9. Instead, the evidence cited by Broad

7

shows that because each of the riboswitch, ribozyme, and Group II intron RNA-

8

based systems required specific tailoring of conditions, one skilled in the art would

9

have expected that the CRISPR-Cas9 system would have also required its own set

10

of unique conditions. Thus, even though skilled artisans knew of certain

11

techniques, such as direct injection, codon optimization, and targeting to the cell

12

nucleus, the totality of the evidence cited by both parties does not indicate there

13

was a common set of instructions known to ordinarily skilled artisans that would

14

have given them a reasonable expectation of success with CRISPR-Cas9. In light

15

of the facts of the case law discussed above, the evidence of prokaryotic systems

16

such as riboswitches, ribozymes, and Group II introns that Broad presents indicates

17

ordinarily skilled artisan would not have had a reasonable expectation of success

18

using CRISPR-Cas9 in eukaryotic cells.

19

In addition to the RNA-based systems to which Broad refers, Broad also

20

addresses the evidence of expectation of success UC presented when it suggested

21

this interference. (Broad Motion 2, Paper 77, at 20:9-22:13, citing UC Suggestion

22

for Interference filed 13 April 2015, Exh. 1529, at 28; see also UC Opp. 2,

23

Paper 652, at 17:21-19:2.) According to Broad, none of the protein systems to

APPX00039

1

which UC’s evidence refers resembles the Type II CRISPR-Cas9 system and,

2

therefore, are not informative. (Broad Motion 2, Paper 77, at 20:13-17.)

3

Broad argues that the ZFN and TALEN systems discussed by UC are not

4

indicative of the expectations of the CRISPR-Cas9 system because they are

5

derived from natural transcription factors that bind targets in a chromatin context.

6

(Broad Motion 2, Paper 77, at 20:18-21:6.) Broad explains that the ZFN and

7

TALENs systems are derived from bacterial proteins that naturally infect plants

8

and, thus, are not purely prokaryotic but are naturally active in eukaryotic cells.

9

(Broad Motion 2, Paper 77, at 20:23-21:3, citing Simons Decl., Exh. 2001 at

10

¶¶ 6.69-6.70, citing UC Suggestion of Interference, Exh. 1529, at 30:3-6.) Because

11

the RNA-protein complex of the CRISPR-Cas9 system had never been expressed

12

in or shown to be active in a eukaryotic cell before, Broad argues that the ZFNs

13

and TALENs systems are very different from the CRISPR-Cas9 system. (Broad

14

Motion 2, Paper 77, at 21:3-6.)

15

UC opposes Broad’s characterization of the ZFN and TALEN systems,

16

arguing that they use a prokaryotic restriction endonuclease domain and, thus, are

17

relevant. (UC Opp. 2, Paper 652, at 19:4-12.) In support, UC cites to the

18

testimony of its witnesses Drs. Greider and Carroll, which are substantially the

19

same. (See Carroll Decl., Exh. 1535, at ¶ 52, and Greider Decl., Exh. 1534, at

20

¶ 52.) Although this testimony supports UC’s argument, it does not address

21

Broad’s argument that the entire ZFNs and TALENs proteins are hybrids between

22

prokaryotic domains and eukaryotic domains, which was admitted by UC in its

23

Suggestion of Interference (see Exh. 1529, at 30:3-6). Dr. Simons explains that

24

while the nuclease domain may be of prokaryotic origin, the DNA binding
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domains of the ZFNs are derived from eukaryotes and the TALE proteins are

2

produced in plants (eukaryotes). (Simons Decl., Exh. 2001, at ¶ 6.70.) Given this

3

more detailed information, we give less weight to Drs. Carroll and Greider

4

testimony that the ZFN and TALEN systems would have provided a person of

5

ordinary skill in the art with reasons to expect that the “analogous” Type-II

6

CRISPR-Cas9 system could be used in eukaryotic cells successfully. (See Carroll

7

Decl., Exh. 1535, at ¶ 52, and Greider Decl., Exh. 1534, at ¶ 52.)

8
9

Furthermore, Dr. Carroll’s testimony in this proceeding appears to contradict
the commentary he wrote contemporaneously with publication of Jinek 2012. In

10

that commentary, Dr. Carroll discussed whether CRISPR-Cas9 would work in

11

eukaryotic cells and stated: “Both [ZFNs] and TALE modules come from natural

12

transcription factors that bind their targets in a chromatin context. This is not true

13

of the CRISPR components.” (Carroll, Exh. 1152, at 1660.) Thus, at the relevant

14

time, Dr. Carroll did not consider the ZFN or TALEN systems to be analogous or

15

relevant to the question of whether CRISPR-Cas9 would work in eukaryotic cells.

16

As explained above, we give this contemporaneous evidence significant weight.

17

Accordingly, we are not persuaded that the successful use of ZFN and TALEN

18

systems would have given those of skill in the art a reasonable expectation that

19

CRISPR-Cas9 could also have been used successfully in eukaryotic cells.

20

Broad argues that the other prokaryotic systems cited by UC would not have

21

been predictive of success because they are smaller and less complicated than the

22

CRISPR-Cas9 system. (Broad Motion 2, Paper 77, at 21:7-18, citing Simons

23

Decl., Exh. 2001, at ¶¶6.67-6.68; Broad Reply 2, Paper 866, at 13:9-13.)

24

Specifically, Broad argues that other prokaryotic systems do not involve a complex
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1

of both protein and RNA components. As informed by Dr. Simons, Broad argues

2

that it was not known whether the prokaryotic RNA would be toxic to eukaryotic

3

cells. (Id.)

4

Broad also argues that before use of these other prokaryotic systems was

5

confirmed, researchers expressed doubt that they would work. (Broad Motion 2,

6

Paper 77, at 21:19-22:3.) For example, researchers working with the Cre protein

7

stated:

8
9
10
11
12
13
14
15

[T]he ability of the Cre protein to access a lox site placed on a
chromosome and then to perform site-specific synapsis of DNA and
reciprocal recombination may be highly dependent on surrounding
chromatin structure and on the particular location within the genome
of the lox site. Some regions of the genome may be inaccessible to a
bacterial recombinase, for example.
(Sauer 198821, Exh. 1336, at 5170; Simons Decl., Exh. 2001, ¶ 6.59.)

16

UC counters that in the same publication about Cre, the researchers

17

demonstrated site-specific recombination by a prokaryotic protein in mammalian

18

cells. (UC Opp. 2, Paper 652, at 19:13-23, citing Sauer 1998, Exh. 1336, at

19

abstract.) UC argues further that an earlier publication demonstrated the ability of

20

the Cre recombinase to perform precise recombination events on eukaryotic

21

chromosomes unimpaired by chromatin structure. (UC Opp. 2, Paper 652, at

22

19:13-23 and 22:5-22, citing Sauer 198722, Exh. 1335, at abstract; see also Carroll

23

Decl., Exh. 1535, at ¶¶ 54-55, and Greider Decl., Exh. 1534, at ¶¶ 54-55.) Thus,

24

according to UC, doubts about access to chromatin were laid to rest.
21
22

Sauer and Henderson, 85 PROC. NAT’L ACAD. SCI. 5166 (1988) (Exh. 1336).
Sauer, 7 Mol. Cell. Biol. 2087 (1987) (Exh. 1335).
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1

Although we agree that the Cre protein is an example of the successful use

2

of a prokaryotic recombinase protein in a eukaryotic cell, UC’s opposition does not

3

address Dr. Simons’s testimony that the Cre protein is smaller and less complicated

4

than the CRISPR-Cas9 system and so would not have informed those in the art

5

about an expectation of success with CRISPR-Cas9. (See Simons Decl.,

6

Exh. 2001, at ¶¶ 6.67-6.68.) Accordingly, reports of the success of the Cre protein

7

do not persuade us that those in the art would have expected CRISPR-Cas9 to

8

work.

9

UC cites to one example of a publication that Drs. Greider and Carroll

10

testify shows is “a multicomponent prokaryotic system including a protein

11

component and a nucleic acid component” functioning in eukaryotic cells. (See

12

UC Opp. 2, Paper 652, at 25:22-26:7, citing Chen23, Exh. 1597, and Carroll Decl.,

13

Exh. 1535, at ¶ 80, and Greider Decl., Exh. 1534, at ¶ 80.) Beyond the general

14

statements of Drs. Greider and Carroll that a person of ordinary skill in the art

15

would not have considered the more complicated nature of the CRISPR-Cas9 to be

16

an unpredicatable impediment because of this publication, UC does not direct us to

17

any other explanation of this system (which is apparently a system for encoding

18

unnatural amino acids in mammalian cells) in comparison to the CRISPR-Cas9

19

system. For example, it is unclear if this system functions in the nucleus of the

20

eukaryotic cells or if it achieves modification of a nucleic acid. Without further

21

explanation, we are not persuaded that this one publication would indicate to an

23

Chen, et al., 48 ANGEW CHEM INT ED ENGL. 4052 (2009) (Exh. 1597).
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1

ordinarily skilled artisan that the complexity of the CRISPR-Cas9 system would

2

not have impacted the expectation that it would work in eukaryotic cells.

3

UC argues further that Broad failed to consider other prior art references

4

allegedly suggesting that CRISPR systems in general could be used in eukaryotic

5

cells. UC cites to U.S. patent application publication 2010/0076057 (Exh. 1161,

6

“Sontheimer”) to argue that those of skill in the art would have been motivated to

7

use these systems in eukaryotic cells and would have been aware of the

8

conventional techniques, such as expression vectors, nuclear localization signals,

9

and codon optimization, that were available to do so. (UC Opp. 2, Paper 652, at

10

7:8-20.)

11

We are not persuaded by this argument because, while Sontheimer

12

demonstrates a motivation for those of skill in the art to use a CRISPR system in

13

eukaryotic cells, an issue the parties do not dispute, UC does not direct us to

14

testimony or other evidence that an ordinarily skilled artisan would have had a

15

reasonable expectation of success in doing so. Drs. Greider and Carroll testify that

16

Sontheimer “suggests” that the Type I and III CRISPR systems could be used

17

successfully in eukaryotic cells (Greider Decl. Exh. 1534, at ¶ 22; Greider Decl.

18

Exh. 1535, at ¶ 22), but counsel for UC stated at oral argument that Sontheimer

19

presents only “a research plan” (Transcript, Paper 892, at 16:11-12). Despite the

20

argument in UC’s brief, we are not persuaded that the suggestion in Sontheimer

21

indicates ordinarily skill artisans would have had any expectation of success for the

22

Type II CRISPR-Cas9 system.

23

Similarly, UC argues that other prokaryotic proteins, the RecA, EcoRI, and

24

Ф31 proteins, had been shown to co-localize with their targets in eukaryotic cells.
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1

(UC Opp. 2, Paper 652, at 26:7-8, citing Greider Decl., Exh. 1534, at ¶ 82, and

2

Carroll Decl., Exh. 1535, at ¶ 82.) UC also argues that none of these proteins were

3

actually hindered by chromatin, citing the testimony of Drs. Greider and Carroll to

4

show that eukaryotic DNA is a dynamic structure, constantly being rearranged and

5

exposed, rather than being fixedly bound in chromatin. According to UC, Broad’s

6

argument regarding the expected effects of chromatin structure are incorrect. (UC

7

Opp. 2, Paper 652, at 22:5-22, citing Greider Decl., Exh. 1534, at ¶¶ 95-97, and

8

Carroll Decl., Exh. 1535, at ¶¶ 95-97; also citing Simons Depo., Exh. 1556, at

9

229:16-230:15 and 232:7-233:6.)

10

Despite the evidence about the effects of chromatin structure that UC

11

presents for this proceeding, we are still persuaded by Dr. Carroll’s statement made

12

contemporaneously to Jinek 2012. (See Carroll, Exh. 1152, at 1660: “There is no

13

guarantee that Cas9 will work effectively on a chromatin target or that the required

14

DNA–RNA hybrid can be stabilized in that context. . . . Only attempts to apply the

15

system in eukaryotes will address these concerns.”) Because the statements Dr.

16

Greider makes in her declaration are substantially identical to Dr. Carroll’s in his

17

declaration, we do not give Dr. Greider’s statements more weight than Dr.

18

Carroll’s.

19

The preponderance of the evidence cited by Broad persuades us that there

20

would not have been specific instructions relevant to CRISPR-Cas9 to give one of

21

ordinary skill in the art a reasonable expectation of success it would work in

22

eukaryotic cells successfully. Instead, we are persuaded that the failures

23

demonstrated with other systems would have indicated the lack of a reasonable
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1

expectation of success. UC’s arguments and evidence do not persuade us

2

otherwise.

3

5.

4

In addition to its arguments about Broad’s evidence, UC argues that other

5

references must be considered to determine the obviousness of Broad’s involved

6

claims over UC’s involved claims. Specifically, UC points to documents dated at

7

least by 12 December 2012, the filing date of Broad’s earliest provisional

8

application. (UC Opp. 2, Paper 652, at 4:20-5:3.) According to UC, these later

9

references are prior art because Broad did not show its involved claims are

10

deserving of an effective filing date as early as 12 December 2012.

11

For example, UC argues that US Patent Application 61/717,324 (Exh. 1545,

12

“the Kim provisional”), which was filed 23 October 2012, reports recognition and

13

cleavage of target DNA when Cas9 protein and a guide RNA were introduced into

14

human cells. (UC Opp. 2, Paper 652, at 5:6-6:18, citing Kim provisional,

15

Exh. 1545, at 924.) The Kim provisional indicates there was a “possibility” that the

16

CRISPR-Cas9 system taught in Jinek 2012 could be used for genome editing in

17

cells and organisms. (Kim provisional, Exh. 1545, at 7.) UC argues that this

18

provisional application and the non-provisional application based on it, which was

19

filed after the filing date of both UC’s and Broad’s involved applications and

20

patents, demonstrate that ordinarily skilled artisans had a reasonable expectation of

21

successfully using the CRISPR-Cas9 system in eukaryotic cells. (UC Opp. 2,

24

Page numbering for Exhibit 1545 reflects the page of the exhibit, not the
underlying document.
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1

Paper 652, at 5:24-6:18.) UC argues further that correspondence between the Kim

2

inventors and UC inventor Doudna expressing interest in the results reported in

3

Jinek 2012 is further evidence of this expectation of success. (UC Opp. 2,

4

Paper 652, at 6:2-10, citing Exhs. 1557, 1558, and 1598.)

5

UC also argues that its own involved ’859 application (Exh. 1001) and the

6

provisional application on which it is based, application 61/652,086 (Exh. 1003),

7

filed 25 May 2012, are prior art for the question of obviousness in the no

8

interference-in-fact inquiry. (UC Motion 2, Paper 652, at 6:19-7:9.) According to

9

UC, because these applications teach expression of a Type-II CRISPR-Cas system

10

in eukaryotic cells they anticipate or render obvious Broad’s claims. (UC Opp. 2,

11

Paper 652, at 7:1-7, citing, e.g. Exh. 1001 at ¶¶ 25, 103-105, 119-120, 244-251,

12

and 277-282; Exh. 1003 at ¶¶ 124-129, 165-177, 186-188, and 216.)

13

We agree with Broad that the Kim provisional, the non-provisional

14

application based on it, private discussions based on the information in it, and

15

UC’s applications are not informative for the no interference-in-fact determination

16

before us. (See Broad Reply 2, Paper 866, at 2:4-7.) The parties’ claims are the

17

prior art to be considered in an interference-in-fact inquiry. See 37 C.F.R.

18

§ 41.203(a) (“An interference exists if the subject matter of a claim of one party

19

would, if prior art, have anticipated or rendered obvious the subject matter of a

20

claim of the opposing party and vice versa.”). Interference-in-fact is a

21

determination of whether there is an interference, not whether the parties’ claims

22

are patentable. We do not consider the results presented in the Kim provisional

23

application or any other provisional application to be relevant to the interference-

24

in-fact question before us because this evidence was not available to the public.
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1

Although prior art other than the parties’ claims may be considered, it would only

2

be used to show what those of ordinary skill in the art knew at the time. The

3

information in unpublished provisional applications was not available to those of

4

ordinary skill in the art and, therefore, is not relevant to the question of whether

5

one party’s claims would have been rendered obvious by the other’s.

6

D.

7

Both parties filed motions to exclude specific evidence submitted by the

8
9

other.
Broad argues that UC exhibits 1475, 1548, 1550-1553, 1557-1560, 1598,

10

1604-10, 1612-18, 1620-28, 1636, and 1637 should be excluded. (Broad Motion 8,

11

Paper 878, at 1:2-4.) Even if we do not exclude this evidence, we do not consider

12

UC’s arguments that rely on these exhibits to be persuasive. Accordingly, Broad’s

13

request to exclude this evidence is moot.

14

UC argues that Broad exhibits 2013 (at 169:12-174:24), 2127, 2213, 2268,

15

2281, 2289, 2291, 2298, 2312, 2404-2407, 2409-2412, 2415, 2416, 2419-2423,

16

and 2426-2428 should be excluded. (UC Motion 5, Paper 880, at 1:2-6.) Because

17

we were able to come to our determination without relying on these exhibits, we

18

dismiss UC’s request to exclude them.

19
20
21
22

In summary, neither party has persuaded us that our decision on Broad’s
Motion 2 should be different because of the exclusion of evidence.
E.
The preponderance of the evidence, including the contemporaneous

23

statements of the inventors and others in the field, as well as the knowledge of

24

ordinarily skilled artisans, demonstrates that one of ordinary skill would not have
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1

had a reasonable expectation of success that CRISPR-Cas9 could be used in a

2

eukaryotic cell. In light of this finding, we determine that if they were prior art,

3

UC’s claims would not have rendered Broad’s claims obvious. Because UC’s

4

claims would not anticipate Broad’s claims either, we conclude that the parties’

5

claims are not drawn to the same patentable subject matter and that there is no

6

interference-in-fact between them. We note that “[i]t is well-settled that a narrow

7

species can be non-obvious and patent eligible despite a patent on its genus.”

8

Abbvie Inc. v. Mathilda & Terence Kennedy Inst. of Rheumatology Trust, 764 F.3d

9

1366, 1379 (Fed. Cir. 2014). An “earlier disclosure of a genus does not necessarily

10

prevent patenting a species member of the genus.” Eli Lilly & Co. v. Bd. of Regents

11

of Univ. of Wash., 334 F.3d 1264, 1270 (Fed.Cir. 2003).

12
13

Accordingly, we grant Broad’s Motion 2 for a determination of no
interference-in-fact.

14
15

IV.

16

Based on our determination that the preponderance of the evidence shows

Conclusion

17

there is no interference-in-fact between the parties’ claims, we need not decide the

18

other pending motions. Cf. Berman v. Housey, 291 F.3d 1345, 1352 (Fed. Cir.

19

2002) (holding that the Board did not err in refusing to consider Berman’s

20

patentability motion when Housey’s motion under 35 U.S.C. § 135(b), “a condition

21

precedent to the declaration of an interference,” was granted). A determination of

22

no interference-in-fact deprives UC of standing to raise other challenges against

23

Broad’s claims in this proceeding. See 37 C.F.R. § 41.201 (defining no

24

interference-in-fact as an issue that deprives the opponent of the movant of
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1

standing). Accordingly, we terminate the proceeding without entering judgment

2

against either party’s claims.

3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
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APPENDIX
Involved Applications and Patents

UC
Application Number

Filing Date

13/842,859

15 March 2013

Broad
Patent Number

Application Number

Filing Date

8,697,359

14/054,414

15 October 2013

8,771,945

14/183,429

18 February 2014

8,795,965

14/183,486

18 February 2014

8,865,406

14/222,930

24 March 2014

8,871,445

14/259,420

23 April 2014

8,889,356

14/183,471

18 February 2014

8,895,308

14/293,498

2 June 2014

8,906,616

14/290,575

29 May 2014

8,932,814

14/258,458

22 April 2014

8,945,839

14/256,912

18 April 2014

8,993,233

14/105,017

12 December 2013

8,999,641

14/226,274

26 March 2014

14/704,551

5 May 2015
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BoxInterferences@uspto.gov
Tel: 571-272-7822

Filed: February 15, 2017

UNITED STATES PATENT AND TRADEMARK OFFICE
_______________
BEFORE THE PATENT TRIAL AND APPEAL BOARD
_______________
THE BROAD INSTITUTE, INC., MASSACHUSETTS INSTITUTE
OF TECHNOLOGY, and PRESIDENT AND FELLOWS
OF HARVARD COLLEGE,
(Patents 8,697,359; 8,771,945; 8,795,965; 8,865,406; 8,871,445; 8,889,356;
8,895,308; 8,906,616; 8,932,814; 8,945,839; 8,993,233; 8,999,641
and Application 14/704,551),
Junior Party,
v.
THE REGENTS OF THE UNIVERSITY OF CALIFORNIA, UNIVERSITY
OF VIENNA, and EMMANUELLE CHARPENTIER
(Application 13/842,859),
Senior Party.
Patent Interference No. 106,048 (DK)

JUDGMENT
37 C.F.R. § 41.127(a)
Before RICHARD E. SCHAFER, SALLY GARDNER LANE, and
DEBORAH KATZ, Administrative Patent Judges.
Per curiam.
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Interference 106,048
1

In light of the determination that the parties’ claims do not interfere (see

2

Decision on Motions, Paper 893), we enter judgment of no interference-in-fact,

3

which neither cancels nor finally refuses either parties’ claims.

4
5
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BoxInterferences@uspto.gov
Tel: 571-272-7822

Filed: February 17, 2017

UNITED STATES PATENT AND TRADEMARK OFFICE
_______________
BEFORE THE PATENT TRIAL AND APPEAL BOARD
_______________
THE BROAD INSTITUTE, INC., MASSACHUSETTS INSTITUTE
OF TECHNOLOGY, and PRESIDENT AND FELLOWS
OF HARVARD COLLEGE,
(Patents 8,697,359; 8,771,945; 8,795,965; 8,865,406; 8,871,445; 8,889,356;
8,895,308; 8,906,616; 8,932,814; 8,945,839; 8,993,233; 8,999,641
and Application 14/704,551),
Junior Party,
v.
THE REGENTS OF THE UNIVERSITY OF CALIFORNIA, UNIVERSITY
OF VIENNA, and EMMANUELLE CHARPENTIER
(Application 13/842,859),
Senior Party.
Patent Interference No. 106,048 (DK)
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ERRATA
The “cc (via e-mail)” list of the Decision on Motions (Paper 893) and the
Judgment (Paper 894) inadvertently omitted the following names:
Attorneys for Junior Party Broad Institute:
Paul D. Margolis of Jenner & Block LLP
Raymond N. Nimrod of Quinn Emanuel Urquhart & Sullivan, LLP
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Interference 106,048
1
2
3
4
5
6
7
8
9
10

Attorney for Senior Party University of California, et al.:
Christopher L. North of Buchanan, Ingersoll & Rooney PC.
It is ORDERED that the papers, as corrected, include these names.
/Amy Kattula/
Paralegal Specialist
cc (via e-mail):
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JENNER & BLOCK LLP
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Raymond N. Nimrod
QUINN EMANUEL URQUHART & SULLIVAN, LLP
raynimrod@quinnemanuel.com
Attorneys for Senior Party University of California, et al.:
Todd R. Walters
Erin M. Dunston
Travis W. Bliss
Christopher L. North
BUCHANAN, INGERSOLL & ROONEY PC
todd.walters@bipc.com
erin.dunston@bipc.com
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Interference 106,048
1
2
3
4
5
6
7
8
9
10

travis.bliss@bipc.com
christopher.north@bipc.com
Li-Hsien Rin-Laures
Sandip H. Patel
Greta Noland
MARSHALL GERSTEIN & BORUN LLP
lrinlaures@marshallip.com
spatel@marshallip.com
gnoland@marshallip.com

3

APPX00056

CERTIFICATE OF SERVICE
I hereby certify that on July 25, 2017, I caused the foregoing brief to be filed
with the Clerk of the Court for the United States Court of Appeals for the Federal
Circuit through the Court’s CM/ECF system and served on counsel of record who
have registered for such service.

/s/ Donald B. Verrilli, Jr.
DONALD B. VERRILLI, JR.

CERTIFICATE OF COMPLIANCE
1.

This brief complies with the type-volume limitation of Federal Rule of

Appellate Procedure 32(a)(7)(B), because it contains 13,880 words, excluding the
parts of the brief exempted by Federal Rule of Appellate Procedure 32(f) and
Federal Circuit Rule 32(b).
2.

This brief complies with the typeface requirements of Federal Rule of

Appellate Procedure 32(a)(5) and the type style requirements of Federal Rule of
Appellate Procedure 32(a)(6), because it has been prepared in a proportionally
spaced typeface using Microsoft Word 2010 in Times New Roman 14-point font.

Dated: July 25, 2017

/s/ Donald B. Verrilli, Jr.
Donald B. Verrilli, Jr.

