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I. INTRODUCTION 1 

Junior Party, The Broad Institute, Inc., Massachusetts Institute of Technology, and 2 

President and Fellows of Harvard College (collectively “Broad”), pursuant to 37 C.F.R. 3 

§§ 41.121(a)(1)(iii) and 41.208(a)(1), hereby moves that the PTAB substitute Proposed Count 2, 4 

which allows for either dual-molecule RNA or single-molecule RNA configurations, for Count 1.  5 

Count 1 is unduly narrow because it is restricted to only one particular RNA configuration, 6 

“chimeric” or single-molecule RNA (“sgRNA”). A single-molecule RNA system is just one 7 

configuration of the RNA components in a CRISPR-Cas9 system encompassed by the involved 8 

claims and is analogous to the other, dual-molecule RNA configuration. Current Count 1 unfairly 9 

puts at risk Broad’s entitlement to generic RNA claims encompassing both configurations 10 

including dual-molecule RNA systems—both those currently designated as corresponding to 11 

Count 1, and those Broad is currently prosecuting or may seek to prosecute in the future. In this 12 

regard, it does not matter if Broad has only one involved claim directed to generic RNA systems 13 

or many such claims. With even one of Broad’s generic RNA claims involved in a priority contest 14 

based on the species of Count 1, an adverse ruling could wholesale deprive Broad of the ability to 15 

claim the generic RNA system as its invention, including future claims that Broad might prosecute. 16 

By proceeding with Count 1, the PTAB could deprive the party who was first to invent the genus 17 

from obtaining claims to that fundamental invention (use of CRISPR-Cas9 in eukaryotic cells with 18 

any RNA configuration) if another is found to be the first to invent the single-molecule RNA 19 

species of that invention, albeit long after invention of the generic subject matter.  20 

The unfairness to Broad of proceeding with Count 1 is clear: While putting Broad’s generic 21 

RNA invention at risk, Count 1 excludes Broad’s best proofs, which are based on Dr. Feng Zhang’s 22 

use of dual-molecule RNA systems. Specifically, as shown below (and consistent with Broad’s 23 

proofs in Interference No. 106,115 (“the 115 Interference”)), Dr. Zhang used a dual-molecule RNA 24 
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configuration in his earliest experiments successfully targeting and cleaving DNA in eukaryotic 1 

cells in 2011 and early 2012. It was only later, in June 2012, that he added experiments using the 2 

analogous single-molecule RNA system to his ongoing eukaryotic CRISPR-Cas9 work. Count 1 3 

excludes use of the earlier dual-molecule RNA proofs for establishing Broad’s priority. 4 

Count 1 is limited to single-molecule RNA systems, but Broad’s involved claims are not 5 

so limited. Broad has involved claims generic to RNA configuration that encompass both dual- 6 

and single-molecule RNA whether or not the term “guide RNA” is construed as limited to single-7 

molecule RNA (as the PTAB concluded in the 115 Interference). However, “guide RNA” should 8 

be given its broadest reasonable interpretation as generic, encompassing both dual- and single-9 

molecule RNA. Under that construction, more of Broad’s claims are generic but, the existence of 10 

involved generic claims, not the number of them, is key. Broad has generic involved claims; thus, 11 

should Broad lose priority because of the unfair limitation on proofs or otherwise, Broad’s generic 12 

RNA claim(s) would be cancelled, and, pursuant to MPEP § 2308.03, the USPTO or third parties 13 

could later argue that interference estoppel bars Broad from pursuing any claims to eukaryotic 14 

CRISPR-Cas9 systems with generic RNA and/or dual-molecule RNA. All of this would occur 15 

without providing Broad the opportunity here to make a complete showing on priority, including 16 

its best proofs, using dual-molecule RNA eukaryotic systems. 17 

Whether Broad keeps its generic claims to the use of CRISPR-Cas9 in eukaryotic cells—18 

or can prosecute such claims in the future—should turn on who invented the genus first, not on 19 

who was first with the single-molecule RNA modification. To resolve this issue, the count must 20 

allow Broad to introduce its dual-molecule RNA proofs. Notably, ToolGen has likewise asserted 21 

claims directed to the eukaryotic invention with a generic RNA configuration and has such claims 22 

pending. Broad respectfully submits that because both parties have laid claim to the eukaryotic 23 
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invention regardless of whether dual-molecule RNA or single-molecule RNA is used, adopting a 1 

generic RNA count, Proposed Count 2, is the most just resolution, and the one that will properly 2 

reflect the full scope of the interfering subject matter.  3 

ToolGen suffers no prejudice from the use of Proposed Count 2. Proposed Count 2 leaves 4 

ToolGen’s claim 85 as half of the count. Thus, ToolGen continues to have the same ability to 5 

present its single-molecule RNA proofs. ToolGen could also present proofs, if it has any, on dual-6 

molecule RNA configurations as it presently claims as its invention. ToolGen should not, however, 7 

be allowed to limit the scope of this Interference by limiting its claims in the involved ToolGen 8 

Application 14/685,510 (“510 application”) (Ex. 2062) to single-molecule RNA claim, while 9 

pursuing generic and dual-molecule RNA claims in other, uninvolved pending applications.  10 

II. PRECISE RELIEF REQUESTED 11 

Broad respectfully requests that the PTAB substitute Proposed Count 2 for Count 1. 12 

Proposed Count 2, like Count 1, is an “or” type count with the ToolGen 510 application, claim 13 

85 retained as one half of the count, but with the Broad half of the count being replaced with 14 

allowable claim 1 of Broad Application 15/160,710 (“710 application”) (Ex. 2063).1 Proposed 15 

Count 2 reads as follows: 16 

Proposed Count 2 17 

Broad application 15/160,710, claim 1 18 

or 19 

ToolGen application 14/685,510, claim 85. 20 

 
1  Broad seeks to add the 710 application and the 260 application to the interference in Broad 

Contingent Motion 2. 
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Broad’s 710 application claim 1 encompasses both dual- and single-molecule RNA configurations 1 

and recites:  2 

1. An engineered CRISPR-Cas system in a eukaryotic cell having a DNA 3 
molecule, the CRISPR-Cas system comprising:  4 

I. a Cas9 or a nucleotide sequence encoding the Cas9, and 5 
II. an RNA or a nucleotide sequence encoding the RNA, the RNA 6 

comprising  7 
 (a) a first RNA comprising (i) a guide sequence capable of 8 

hybridizing to a target sequence of the DNA molecule adjacent to a Protospacer 9 
Adjacent Motif (PAM) in the eukaryotic cell and (ii) a tracr mate sequence, and 10 

 (b) a second RNA comprising a tracr sequence capable of 11 
hybridizing to the tracr mate sequence, 12 

wherein the guide sequence directs the Cas9 to the target sequence, whereby 13 
the DNA molecule is cleaved or edited in the eukaryotic cell. 14 

Ex. 2063, 710 application, claim 1 (Part 4, PDF pages 230, 253) 15 

Broad further requests that it be accorded benefit of Broad Application 61/736,527 (“Zhang 16 

B1”) (Ex. 2001), filed on December 12, 2012, as to Proposed Count 2, especially given that the 17 

PTAB awarded Broad benefit of Zhang B1 for Count 1, which is narrower than Proposed Count 18 

2. Additionally, Broad requests that the PTAB designate certain of Broad’s currently designated 19 

claims as corresponding to Proposed Count 2 (as set forth below and not including those claims 20 

drawn to separately patentable subject matters as set forth in Broad Motion 3). Thus, applying the 21 

reasoning of Broad Motion 3 (see section V.G below), the following Broad claims should be 22 

designated as corresponding to Proposed Count 2: claims 15-20 of the 359 patent (Ex. 2011), 23 

claims 26-29 of the 945 patent (Ex. 2015), claims 26-30 of the 965 patent (Ex. 2012), claims 24-24 

30 of the 356 patent, all claims 1-30 of the 616 patent (Ex. 2014), claims 21-28 of the 839 patent 25 

(Ex. 2022), and claims 15-17, 20-24, 26-28, 31-35, and 38-39 of the 713 patent (Ex. 2043), and, 26 

upon the grant of Broad Contingent Motion 2, claims 1, 40, and 41 of the 710 application (Ex. 27 

2063) and claims 74, 94, and 95 of the 260 application (Ex. 2065).   28 
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Broad requests that the PTAB designate all of ToolGen’s involved claims as corresponding 1 

to Proposed Count 2, consistent with their designation to the narrower Count 1.  2 

III. DESCRIPTION OF APPENDICES 3 

Appendix A is a List of Exhibits Cited. Appendix B is the Statement of Material Facts, 4 

cited “MF.” Appendix C shows Exemplary Evidence of Constructive Reduction to Practice of 5 

Proposed Count 2. Appendix D consists of Charts Showing Alignment of ToolGen’s Independent 6 

Claims With Proposed Count 2. Appendix E is a Summary Chart of grounds and claims. 7 

IV. BACKGROUND 8 

A. Dual- and Single-Molecule RNA Are Analogous Approaches To The RNA 9 
Component In A CRISPR-Cas9 System 10 

A CRISPR-Cas9 system is a combination of Cas9 and RNA that, together as a complex, 11 

can cleave DNA sequences in a site-specific manner. Ex. 2110, 048 Interference Decision on 12 

Motions at 2, 5-6, Paper 893. With the exception of some claims of the 418 patent noted below 13 

and discussed further in Broad Motion 3, all of the currently involved claims require as part of 14 

CRISPR-Cas9 systems for use in eukaryotic cells:  15 

(1) Cas9,  16 

(2) a crRNA (i.e., an RNA with a guide sequence and a tracr mate 17 
sequence), and  18 

(3) a tracrRNA.  19 

See generally Ex. 2454, Declaration of Technical Expert Christoph Seeger (“Seeger Decl.”) ¶¶ 20 

147-82.  21 

The two RNA components—crRNA and tracrRNA—hybridize to form an RNA duplex 22 

that then complexes with Cas9. See, e.g., Ex. 2202, Jinek 2012, at Fig. S1 caption. The 23 

hybridized RNA duplex may exist whether the RNA components are separate molecules or are 24 

joined together (or be “fused” or “linked”) as a single molecule. See, e.g., Ex. 2070, ToolGen 25 
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U.S. Patent Application Publication No. 2015/0344912 (“912 application”) ¶¶ [0094-0095] (“In 1 

the present invention, the guide RNA may consist of two RNA, i.e., CRISPR RNA (crRNA) and 2 

transactivating crRNA (tracrRNA) or be a single-chain RNA (sgRNA) produced by fusion of an 3 

essential portion of crRNA and tracrRNA.”). When the RNA components are separate 4 

molecules, they are referred to as “dual guide,” “dual-molecule,” or “dual” RNA. Ex. 2106, 048 5 

Interference, Paper 45, at 19:6-15. When the RNA components form a single molecule, they are 6 

called “single guide,” “single-molecule,” “chimeric” RNA, or “sgRNA.” Id. Patent claims that 7 

are “non-limited” (or “generic”) as to the hybridized RNA duplex cover both dual-molecule and 8 

single-molecule RNA configurations. Ex. 2454, Seeger Decl. ¶ 147. 9 

The dual-molecule and single-molecule RNA approaches are highly analogous in 10 

eukaryotic cells. MF 3. In both cases, a sequence in the crRNA and a sequence in the tracrRNA 11 

hybridize to form an RNA duplex. Ex. 2214, Deltcheva 2011, at Fig. 1b; Ex. 2201, Cong 2013, at 12 

Fig. 2B. In both cases, the hybridized duplex of crRNA and tracrRNA loads with Cas9 to form an 13 

active complex, and Cas9 wraps around the duplex. Ex. 2201, Cong 2013, at Fig. S1 and legend. 14 

The only difference is that single-molecule RNA systems add a linker between the crRNA and 15 

tracrRNA—often just four nucleotides (GAAA)—which, as of 2012, was a well-known technique 16 

to stabilize hybridized RNA duplexes. See, e.g., Ex. 2643, Cevec 2008, at Fig. 1 and p. 2330 17 

(GAAA linker with dual RNA “forms a stable structure”); see also Ex. 2684, Ma 2004 (siRNA); 18 

Ex. 2645, Despina Siolas 2005 (shRNAs); Ex. 2646, Ke 2004 (GAAA linker). 19 

The analogous nature of dual- and single-molecule RNA configurations has been 20 

confirmed by multiple CRISPR scientists, including in declarations submitted as part of the 115 21 

Interference by the named inventors of the junior party there (“CVC”). For example, Dr. Krzysztof 22 

Chylinkski stated that he considered single- and dual-molecule RNA-based systems “to be closely 23 
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related and to operate in analogous ways.” Ex. 2456, Oct. 29, 2020 Chylinski Decl. ¶¶ 139-40; see 1 

also id. ¶ 86 (“[W]e viewed the information relating to dgRNA CRISPR-Cas9 systems to be 2 

informative as to how an analogous sgRNA CRISPR-Cas9 system would operate.”). Dr. Martin 3 

Jinek similarly stated that he considered single- and dual-guide RNA-based systems “to be closely 4 

related” and that information related to dual-molecule RNA systems was “informative” as to 5 

single-molecule RNA systems. Ex. 2457, Oct. 29, 2020 Jinek Decl. ¶¶ 116, 237; see also id. ¶ 45 6 

(stating that dual-molecule RNA systems are “closely related” to single-molecule RNA systems 7 

because they “use the same cleavage mechanism”). 8 

B. Broad’s Pioneering Eukaryotic CRISPR-Cas9 Work In 2011-Early 2012 9 
Used Dual-Molecule RNA Systems 10 

Broad’s earliest work on CRISPR-Cas9 systems in eukaryotic cells—and best proofs on 11 

the interfering eukaryotic subject matter—date to 2011 and involved dual-molecule RNA 12 

experiments. MFs 4-11; Ex. 2454, Seeger Decl. ¶¶ 184-99. Specifically, Dr. Zhang designed 13 

several CRISPR-Cas9 systems for gene editing in eukaryotic cells in 2011 and 2012. MFs 5-10; 14 

Ex. 2454, Seeger Decl. ¶¶ 184-99.  15 

Dr. Zhang’s experiments in 2011 included, for example, reductions to practice with 16 

CRISPR-Cas9 systems using tracrRNA and crRNA that were not fused or covalently linked but 17 

were still hybridized as an RNA duplex in the cutting complex with Cas9. MFs 4-10; Ex. 2454, 18 

Seeger Decl. ¶¶ 184-93. From studying the March 2011 Deltcheva publication, Dr. Zhang 19 

understood that during the maturation process, the crRNA hybridized with the second RNA 20 

molecule called tracrRNA and that those RNA components remained hybridized in the cutting 21 

complex. Ex. 2214, Deltcheva 2011; Ex. 2710, Email from Feng Zhang, dated Oct. 24, 2011; Ex. 22 

2845, Email from Shuailiang Lin, dated Oct. 26, 2011. At least by April 2011, Dr. Zhang 23 
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recognized the three components of the CRISPR-Cas9 system, namely, Cas9, crRNA, and 1 

tracrRNA and from that point on used all three components in his eukaryotic CRISPR experiments.  2 

A file dated April 5, 2011 (Ex. 2526) shows that Dr. Zhang had completed a vector design, 3 

with a separate tracrRNA component, to express Cas9, crRNA, and tracrRNA in a eukaryotic cell. 4 

MF 6; Ex. 2526. 5 

 6 

 When expressed, this system would have a dual-molecule RNA configuration, not a single-7 

molecule RNA configuration. MF 6; Ex. 2454, Seeger Decl. ¶¶ 190-91. 8 

Similarly, in August 2011, Dr. Zhang ordered a vector to express tracrRNA and pre-crRNA 9 

array. Ex. 2708, Email from Feng Zhang , dated Aug. 7, 2011. When expressed and matured, this 10 

system would also have had a dual-molecule RNA configuration. MF 7; Ex. 2454, Seeger Decl. 11 

¶¶ 192-93. This system was used to target, cleave, and edit an endogenous “NTF3” genomic target 12 

in eukaryotic cells in October-November 2011. MF 8; Ex. 2530.  13 

In view of the success of his experiments, Dr. Zhang followed up with a January 12, 2012 14 

NIH grant application based on dual-molecule RNA CRISPR systems engineered for use in 15 

eukaryotic cells. MF 9; Ex. 2454, Seeger Decl. ¶¶ 194-96; Ex. 2716, Email from Feng Zhang, 16 

dated Jan. 7, 2012. This NIH application shows the design of an entire “mammalian CRISPR 17 

expression system,” shown below: 18 
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Ex. 2051 at 74 and Figure 4B. The above figure shows a eukaryotic expression system with 1 

separate “tracrRNA” and “guide RNA array.” Ex. 2454, Seeger Decl. ¶ 196. This system, with the 2 

Cas9 and RNaseIII proteins (each included above), would provide a dual-molecule 3 

tracrRNA:crRNA duplex after processing. Id. This system would not include a single-molecule 4 

RNA as part of the active cutting complex. Id.  5 

Dr. Zhang continued to develop this system throughout early 2012, where, among other 6 

things, he tested in April 2012 a human-codon-optimized version of a construct to express SpCas9 7 

in his dual-molecule RNA system in a eukaryotic cell. MF 10; Ex. 2533, SpCsn1 Synthesis; Ex. 8 

2734, Order Confirmation dated Mar. 5, 2012; see also Ex. 2454, Seeger Decl. ¶¶ 197-99. This 9 

test further confirmed his successful use of his CRISPR-Cas9 system for function in a eukaryotic 10 

cell by using a frame-shift CRISPR reporter that, when cleaved by the dual-molecule RNA 11 

CRISPR-Cas9 system, shifted a green fluorescent protein into frame, providing a green color read 12 

out indicating success. Exs. 2535-36. 13 

It was only after Dr. Zhang had already engineered and tested dual-molecule RNA 14 

CRISPR-Cas9 systems in eukaryotic cells that, on June 26, 2012, he conceived of and by July 20, 15 

2012 actually reduced to practice a single-molecule RNA system using a GAAA linker. MF 11; 16 

see, e.g., Ex. 2751, Email from Feng Zhang, dated June 27, 2012; Ex. 2770, Email from Feng 17 

Zhang, dated July 17, 2012; Ex. 2771, Email from Le Cong, dated July 20, 2012; Ex. 2772, Email 18 

from Feng Zhang, dated July 20, 2012; Ex. 2773, Email from Le Cong, dated July 21, 2012; Ex. 19 
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2563; Ex. 2581-82 ; Ex. 2922; Ex. 2566 (gel); Ex. 2582 (gel and notebook entry); Ex. 2784, 2830, 1 

Email from Feng Zhang, dated July 31, 2012 (email with sequencing results); Ex. 2780, Email 2 

from Le Cong, dated July 29, 2012; Ex. 2781-82, dated July 30, 2012; Ex. 2775, Email from Le 3 

Cong regarding sequencing, dated July 22, 2012; Ex. 2777, Email from Feng Zhang, dated July 4 

23, 2012; Ex. 2565; Ex. 2582; Ex. 2829, Email from Le Cong, dated July 25, 2012; Ex. 2842, 5 

Email from Le Cong, dated July 25, 2012. 6 

Dr. Zhang’s eukaryotic dual-molecule RNA work (along with his eukaryotic single-7 

molecule RNA work) was ultimately reflected in the October 5, 2012 manuscript submitted to 8 

Science and later published as Cong 2013. Ex. 2201, Cong 2013; Ex. 2564, Le Cong 2012, 9 

Submitted Manuscript. For instance, Cong 2013 describes experiments that involved expressing 10 

tracrRNA and pre-crRNA separately—a dual-molecule RNA system:  11 

To reconstitute the noncoding RNA components of the S. pyogenes type II 12 
CRISPR/Cas system, we expressed an 89-nucleotide (nt) tracrRNA (fig. S2) under 13 
the RNA polymerase III U6 promoter (Fig. 1B). Similarly, we used the U6 14 
promoter to drive the expression of a pre-crRNA array comprising a single guide 15 
spacer flanked by DRs (Fig. 1B).  16 

Ex. 2201, Cong 2013, at 820.2 This is illustrated in Figure 1B of Cong 2013, which shows the 17 

separate expression of the tracrRNA and pre-crRNA. As explained in Cong 2013, the inventors 18 

disclosed that they “explored the generalizability of RNA-guided genome editing in eukaryotic 19 

cells” by, among other things, “adapt[ing] a chimeric crRNA-tracrRNA hybrid,” i.e., a single-20 

molecule RNA construct. Id. at 820. Dr. Zhang reported in the manuscript and Cong 2013 21 

eukaryotic function for the systems that he engineered using both types of RNA constructs.  22 

C. Broad Sought Non-Limited Claims And Disclosed Dual-Molecule RNA 23 
Systems In Its Patent Applications 24 

 
2   All emphases in this brief are supplied unless otherwise noted. 
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On December 12, 2012, Broad filed Zhang B1, which included disclosures of eukaryotic 1 

engineered CRISPR-Cas9 systems with dual-molecule RNA embodiments. Ex. 2001, Zhang B1; 2 

see generally Ex. 2454, Seeger Decl. ¶¶ 75-144. For example, the bottom portion of Figure 11B 3 

discloses an experiment showing crRNA and tracrRNA processing resulting in the mature dual-4 

molecule crRNA:tracrRNA complex. Ex. 2001, Zhang B1, at 11B. An excerpted portion of Figure 5 

11B is reproduced below: 6 

 7 

Zhang B1 also disclosed experiments with single-molecule RNA. Ex. 2454, Seeger Decl. ¶¶ 75-8 

144; Ex. 2001, Zhang B1, ¶¶ 176-82. 9 

Based on this work, Broad has prosecuted claims in its patents and patent applications that 10 

are generic as to the RNA and cover dual-molecule RNA configurations. These claims include 11 

ones that recite the term “guide RNA” and those that are generic and do not recite the term “guide 12 

RNA.” Thus, even if the term “guide RNA” is limited to single-molecule RNA,3 Broad has 13 

involved claims that are not limited to single-molecule RNA configurations. 14 

 
3 The PTAB previously found in the 115 Interference that “guide RNA” as used in Broad’s claims 

was limited to single-molecule RNA. See Ex. 2121, 115 Interference, Paper 877, Decision on 
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For example, Broad’s 713 patent (Ex. 2043), includes claims that are not limited to single-1 

molecule RNA and do not recite the term “guide RNA,” but which are still designated as 2 

corresponding to Count 1. MF 12. The plain language of the 713 patent independent claim 15 3 

shows that it encompasses systems that include Cas9, a guide sequence, and a tracr sequence 4 

without including any requirement of fusion of or a link between the guide and tracr sequences: 5 

A CRISPR-Cas complex-mediated method for the production of a multicellular 6 
genetically modified nonhuman animal or multicellular genetically modified plant, 7 
the method comprising delivery to one or more target sequences in a cell of the 8 
multicellular non-human animal or plant of: 9 

a Cas9 protein; 10 
a guide sequence linked to a tracr mate sequence; and 11 
a tracr sequence; 12 

wherein the guide sequence directs sequence-specific binding of a CRISPR 13 
complex to the target sequence in the cell, whereby the multicellular genetically 14 
modified non-human animal or multicellular genetically modified plant is 15 
produced, and displays a phenotype or carries DNA to display a phenotype of the 16 
genetic modification. 17 

See, e.g., Ex. 2043, 713 patent at claim 15 (emphasis added). Further confirming independent claim 18 

15 is generic as to the RNA, claim 16, which depends from claim 15, does specify the RNA 19 

configuration adding the limitation that the guide and tracr are “comprised within a chimeric 20 

RNA.” Id. Claims 17-26 and 28-41 of the 713 patent also encompass both single-molecule and 21 

dual-molecule RNA configurations. Ex. 2454, Seeger Decl. ¶¶ 150-51.  22 

Similarly, independent claim 1 and dependent claims 2-24 of Broad’s 418 patent (Ex. 2060) 23 

do not recite any RNA component, and thus are not limited to use of a single-molecule RNA format 24 

for any RNA that may be used with the claimed Cas9, nucleic acid encoding the Cas9, vector 25 

 
Motions, at 14-33. Broad respectfully disputes that is the broadest reasonable interpretation of 

“guide RNA.”  
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comprising such a nucleic acid or CRISPR system that includes such a Cas9. MF 13. For instance, 1 

claim 1 recites: 2 

1. A modified Clustered Regularly Interspaced Short Palindromic Repeats 3 
(CRISPR) enzyme wherein the enzyme is a Cas9 protein that is a chimeric CRISPR 4 
enzyme in that it comprises a first fragment and a second fragment, wherein each 5 
of the first and second fragments is from a different Cas9 protein from a bacteria 6 
belonging to the group consisting of Corynebacter, Sutterella, Legionella, 7 
Treponema, Filifactor, Eubacterium, Streptococcus, Lactobacillus, Mycoplasma, 8 
Bacteroides, Flaviivola, Flavobacterium, Sphaerochaeta, Azospirillum, 9 
Gluconacetobacter, Neisseria, Roseburia, Parvibaculum, Staphylococcus, 10 
Nitratifractor, and Campylobacter 11 
 12 

 Ex. 2060, 418 patent at claims 1-24; see Ex. 2454, Seeger Decl. ¶¶ 152-54. Like the generic claims 13 

of the 713 patent, these claims are not limited to single-molecule RNA configurations. 14 

Similarly, the allowable claims of the two Broad patent applications that Broad seeks to 15 

add to the Interference in Broad Contingent Motion 2 (contingent on the grant of this Motion) each 16 

include an independent claim reciting two RNA components without any limitation on their 17 

configuration (MF 14), followed by two dependent claims, one of which is limited to a dual-18 

molecule RNA species and one of which is limited to a single-molecule RNA species: 19 

U.S. Application No. 15/160,710  U.S. Application No. 15/430,260 

1. An engineered CRISPR-Cas system in a 
eukaryotic cell having a DNA molecule, the 
CRISPR-Cas system comprising: 

I. a Cas9 or a nucleotide sequence encoding 
the Cas 9, and  
II. an RNA or a nucleotide sequence 
encoding the RNA, the RNA comprising  

(a) a first RNA comprising (i) a guide 
sequence capable of hybridizing to a 
target sequence of the DNA molecule 
adjacent to a Protospacer Adjacent Motif 
(PAM) in the eukaryotic cell, and (ii) a 
tracr mate sequence, and 
(b) a second RNA comprising a tracr 
sequence capable of hybridizing to the 
tracr mate sequence, 

 74. A method comprising: introducing into, or 
expressing in, a eukaryotic cell having a DNA 
molecule, 

(I) a Cas9 protein or a nucleotide sequence 
encoding the Cas9 protein, and 
(II) an RNA or a nucleotide sequence 
encoding the RNA, the RNA comprising: 

(a) a first RNA comprising a first 
ribonucleotide sequence and a second 
ribonucleotide sequence, and 
(b) a second RNA, and 

wherein the second RNA forms an RNA 
duplex with the second ribonucleotide 
sequence, and 
wherein, in the eukaryotic cell, the first 
ribonucleotide sequence directs the Cas9 
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wherein the guide sequence directs the Cas9 
to the target sequence, whereby the DNA 
molecule is cleaved or edited in the eukaryotic 
cell. 

protein to a target sequence of the DNA 
molecule, 
whereby the Cas9 cleaves or edits the DNA 
molecule or alters expression of at least one 
product of the DNA molecule is altered in the 
eukaryotic cell 

40. The engineered CRISPR-Cas system of 
claim 1, wherein the first RNA and the second 
RNA are not fused or linked by intervening 
nucleotides. 

 94. The method of claim 74, wherein the first 
RNA and the second RNA are not fused or 
linked by intervening nucleotides. 

41. The engineered CRISPR-Cas system of 
claim 1, wherein the first RNA and the second 
RNA are fused or linked by intervening 
nucleotides. 

 95. The method of claim 74, wherein the first 
RNA and the second RNA are fused or linked 
by intervening nucleotides. 

See, e.g., Ex. 2063, 710 application x (Part 4 at PDF page 230, 253); Ex. 2065, 260 application 1 

(Part 36 at 248; Ex. 2454, Seeger Decl. ¶¶ 155-60. Broad may prosecute similar claims in the 2 

future. 3 

Additionally, Broad continues to believe that under the broadest reasonable interpretation 4 

of “guide RNA,” that term is generic. If that is the case, many additional Broad involved claims 5 

are not limited to single-molecule RNA. See Ex. 2454, Seeger Decl. ¶¶ 161-83.  6 

Broad’s first eukaryotic CRISPR patent issued as the 359 patent on April 15, 2014, and the 7 

independent claims are not limited as to the configuration of the “guide RNA” recited therein. MF 8 

15; Ex. 2011, 359 patent. For example, independent claim 15 is directed to a CRISPR system 9 

introduced “in a eukaryotic cell” to cleave a DNA target with no restriction as to configuration of 10 

the guide RNA: 11 

15. An engineered, programmable, non-naturally occurring Type II CRISPR-Cas 12 
system comprising a Cas9 protein and at least one guide RNA that targets and 13 
hybridizes to a target sequence of a DNA molecule in a eukaryotic cell, wherein the 14 
DNA molecule encodes and the eukaryotic cell expresses at least one gene product 15 
and the Cas9 protein cleaves the DNA molecules, whereby expression of the at least 16 
one gene product is altered; and, wherein the Cas9 protein and the guide RNA do 17 
not naturally occur together. 18 
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Broad Clean Copy Of Claims, Paper 13 at 5. In contrast, dependent claim 18 restricts the claimed 1 

subject matter to a guide RNA in which there is “a guide sequence fused to a tracr sequence.” Id. 2 

Claim 18, with the fused RNA limitation, is half of Count 1. 3 

Since the issuance of the 359 patent, Broad has been awarded other patents, all claiming 4 

CRISPR-Cas9 systems engineered for use in eukaryotic cells, with many claims being non-limited 5 

regarding the RNA configuration. Paper 14 at 3-67; Ex. 2454, Seeger Decl. ¶¶ 147-83. For 6 

instance, there are Broad claims that recite “guide RNA” and also include limitations that allow 7 

the guide sequence and tracr sequence to be delivered on the “same or different vectors.” MF 15; 8 

see, e.g., Ex. 2024, 233 patent, claim 3. A delivery system with those sequences on different 9 

vectors would result in a “guide RNA” in the dual-molecule RNA configuration, not an sgRNA. 10 

Ex. 2454, Seeger Decl. ¶ 178. 11 

D. ToolGen Sought Non-Limited Claims And Disclosed Dual-Molecule RNA 12 
Systems In Its Patent Applications 13 

On April 13, 2015, ToolGen filed the 510 application as a continuation of PCT application 14 

PCT/KR2013/009488 (the “ToolGen PCT application”) (Ex. 2067), which had been filed on 15 

October 23, 2013, and claiming priority to provisional patent applications dating back to October 16 

23, 2012. MF 16; Ex. 2062, 510 application; Ex. 2067, ToolGen PCT. 17 

The named inventors on these applications swore an oath asserting they were each an 18 

“original inventor of a claimed invention in the application,” which initially included claims to 19 

both dual- and/or single-molecule RNA configurations of CRISPR-Cas systems in eukaryotic 20 

cells. Specifically, ToolGen’s patent applications explicitly define “guide RNA” to encompass 21 

both dual- and single-molecule RNA configurations:   22 

In the present invention, the guide RNA may consist of two RNA, i.e., CRISPR 23 
RNA (crRNA) and transactivating crRNA (tracrRNA) or be a single-chain RNA 24 
(sgRNA) produced by fusion of an essential portion of crRNA and tracrRNA.  25 
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MF 17; Ex. 2067, ToolGen PCT, ¶¶ [0168]-[0169]; Ex. 2062, 510 application, ¶¶ [0094]-[0095]. 1 

The patent applications also use dual-molecule RNA in one of its Examples. Ex. 2067, ToolGen 2 

PCT, ¶¶ [0435]-[0440]; Ex. 2062, 510 application, ¶¶ [0234]-[0236]. 3 

In the original claims of the ToolGen PCT application and the 510 application as filed, the 4 

inventors then included claims reciting “guide RNA,” without any restriction as to configuration, 5 

as seen for example in original claim 1: 6 

A composition for cleaving target DNA in eukaryotic cells or organisms comprising 7 
a guide RNA specific for target DNA or DNA that encodes the guide RNA, and 8 
Cas protein-encoding nucleic acid or Cas protein. 9 

MF 18; Ex. 2067, ToolGen PCT; Ex. 2062, 510 application original claims. Claims 3 and 4 10 

depended from claim 1 and did specify the RNA configuration; claim 3 specified that the “guide 11 

RNA is a dualRNA comprising a crRNA and a tracrRNA” and, in contrast, claim 4 specified that 12 

“the guide RNA is a single-chain guide RNA (sgRNA).” Id. 13 

Notably, neither the involved ToolGen 510 application, nor any of the applications to 14 

which it claims priority, demonstrates or even suggests that single-molecule RNA is an 15 

improvement over dual-molecule RNA. To the contrary, as discussed above, the applications 16 

disclose that the guide RNA can be either dual- and single-molecule RNA in its configuration.  17 

Indeed, ToolGen is continuing to prosecute non-limited claims in pending applications 18 

within the same patent family as the 510 application, such as claim 58 from U.S. Patent Application 19 

No. 17/004,355 (“355 application”) (Ex. 2066): 20 

A method of cleaving a target DNA in a plant cell, wherein the target DNA is 21 
endogenous DNA, the method comprising introducing into the plant cell a 22 
CRISPR/Cas9 complex comprising: 23 

(a) a CRISPR-associated protein 9 (Cas9) polypeptide; and 24 
(b) a guide RNA specific to the target DNA, 25 

wherein the guide RNA is: 26 
(i) a dual guide RNA comprising a CRISPR RNA (crRNA) and a trans-27 
activating crRNA (tracrRNA); or 28 
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(ii) a single-chain guide RNA comprising a CRISPR RNA (crRNA) fused to 1 
a transactivating crRNA (tracrRNA); 2 

whereby the target DNA in the plant cell is cleaved. 3 

MF 19; Ex. 2066 (emphasis added). 4 

 That the ToolGen applications disclose dual-molecule RNA systems which ToolGen has 5 

in the past and continues to seek claims directed to unequivocally shows that dual-molecule RNA 6 

systems are at issue in this Interference. They should therefore be encompassed by a generic count, 7 

not excluded by a species count. The estoppel effects of the priority determination here will likely 8 

be argued to extend to priority over generic and dual-molecule RNA systems. It is only fair and 9 

appropriate that the count likewise cover such generic RNA systems. 10 

V. ARGUMENT 11 

Count 1 does not describe the full scope of the interfering subject matter and excludes 12 

Broad’s best proofs. Therefore, Proposed Count 2, which does describe the full scope of the 13 

interfering subject matter and allows Broad to rely upon its best proofs, should be substituted for 14 

Count 1. Broad has involved claims directed to generic RNA eukaryotic CRISPR-Cas9 systems 15 

and methods, and ToolGen’s inventors claim to have invented both single- and dual-molecule 16 

RNA applications of the same subject matter—indeed, ToolGen is currently prosecuting generic 17 

RNA claims that are not designated to Count 1. The count in this Interference should resolve the 18 

parties’ dispute as to who made the breakthrough necessary to make CRISPR-Cas9 systems and 19 

methods work in a eukaryotic environment first, regardless of whether they used “dual-molecule” 20 

RNA or the analogous “single-molecule” RNA approach. In re Van Geuns, 988 F.2d 1181, 1184 21 

(Fed. Cir. 1993) (the count is “the vehicle for contesting the priority of invention and determining 22 

what evidence is relevant to the issue of priority”).  23 

Because Broad has generic RNA claims designated as corresponding to Count 1, 24 

proceeding with Count 1 will have the unjust effect of potentially awarding the fundamental 25 
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invention (use of CRISPR-Cas9 in eukaryotic cells) not to the party that invented it first, but rather 1 

to whomever can show priority as to only one particular species (single-molecule RNA) of that 2 

invention first without regard to any earlier invention of the genus or the other species. That is 3 

because—regardless of the number of generic RNA claims designated to correspond to Count 1—4 

Count 1 restricts Broad from using its best and earliest dual-molecule RNA proofs to support its 5 

proof of prior invention, while putting Broad’s claims to that same generic subject matter at risk 6 

of cancellation. MFs 1, 4-10; Ex. 2454, Seeger Decl. ¶¶ 145-99. That is not just.  7 

Moreover, should Broad lose the Interference (whether because of the unfair restriction on 8 

proofs or for other reasons), the USPTO or third parties might argue that Broad is estopped from 9 

pursuing generic claims in the future—whether those Broad seeks to add to this Interference in 10 

Motion 2 or any other such future claims Broad might prosecute. Thus, not only would Broad have 11 

its currently designated generic RNA claims cancelled should it lose the Interference, it would 12 

potentially lose its entitlement to seek generic RNA claims in the future due to interference 13 

estoppel. This is unfair, particularly given that ToolGen is currently prosecuting claims covering 14 

both RNA configurations. 15 

It is a well-established interference practice that a party may request broadening of an 16 

interference count on the ground that it fails to describe the interfering subject matter and excludes 17 

the party’s best proofs. See Grose v. Plank, 15 U.S.P.Q.2d 1338, at *4-6 (B.P.A.I. 1990); Kondo, 18 

Takashima, and Tunemoto v. Martel, Tessier, Demoute, and Jolly, 220 U.S.P.Q. 49, at *2-3 19 

(B.P.A.I. 1983); Nelson v. Drabek, 212 U.S.P.Q. 98, at *2-3 (Comm’r 1979). Here, both conditions 20 

are present. Proposed Count 2 remedies this situation while working no unfairness to ToolGen. 21 

The PTAB should redeclare the Interference with Proposed Count 2.  22 

A. Proposed Count 2 Should Be Adopted 23 
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1. Count 1 Improperly Limits Broad’s Ability To Rely On Its Best 1 
Proofs And Risks Awarding Priority To The Second To Invent The 2 
Subject Matter At Issue 3 

Involving any of Broad’s generic molecule RNA claims in the Interference while limiting 4 

the count to single-molecule RNA claims is particularly prejudicial to Broad because Count 1’s 5 

narrower description of the interfering subject matter excludes Broad’s best proofs for the purposes 6 

of establishing priority. As noted above, “[t]he Board has recognized that allowing a party to rely 7 

on its best proofs of priority ‘is an accepted reason in interference practice for granting’ a motion 8 

to modify the count.” 37 CFR § 41.121; 37 CFR § 41.208(a)(2); Univ. of S. California v. DePuy 9 

Spine, Inc., 473 F. App’x 893, 895 (Fed. Cir. 2012). That is because it is the count “that sets the 10 

scope of admissible proofs on priority.” 37 C.F.R. § 41.201; MPEP § 2304.02(b) (“A count is just 11 

a description of the interfering subject matter, which the Board uses to determine what evidence 12 

may be used to prove priority”).  13 

 Here, as to Count 1, ToolGen is likely to argue that Broad is barred from relying on some 14 

of its best (dual-molecule RNA) proofs supporting priority as to its non-limited claims. Notably, 15 

this unfairness is precisely what CVC is now trying to exploit in the 115 Interference, arguing that 16 

Dr. Zhang’s dual-molecule RNA work in 2011 and early 2012 is irrelevant to priority because it 17 

does not meet the single-molecule RNA count there. See, e.g., Ex. 2122, CVC Opp. to Mot. 5, at 18 

54:21-58:1. There is no reason this Interference need be limited to single-molecule RNA systems 19 

like in the 115 Interference. This is particularly so where, as here, the ToolGen involved 20 

specifications expressly describe dual-molecule RNA systems, ToolGen’s inventors have sworn 21 

to have invented generic RNA systems, and ToolGen is prosecuting claims covering dual-molecule 22 

RNA systems.  23 

Broad’s best proofs include use of dual-molecule RNA in eukaryotic cells well prior to 24 

ToolGen’s earliest possible filing date in October 2012. See MFs 4-10; Ex. 2454, Seeger Decl. ¶¶ 25 
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184-99. These proofs, proffered in Section IV.B, include multiple successful uses of Dr. Zhang’s 1 

eukaryotic systems, including for instance, against an NTF3 target in human cells in 2011 and 2 

against a CRISPR reporter in early 2012—all before Dr. Zhang’s conception of a single-molecule 3 

RNA system on June 26, 2012. Count 1 risks restricting proper consideration of these proofs in 4 

determining which party was the first to invent the subject matter at issue in the involved claims.  5 

Count 1 improperly excludes Broad’s best proofs and restricts Broad in establishing that it 6 

was first to invent subject matter that is broad enough to encompass Broad’s non-limited RNA 7 

claims, which are involved here.  8 

2. Regardless Of The Number Of Broad Generic RNA Claims Involved, 9 
Current Count 1 Unjustly Puts At Risk Broad’s Entitlement To 10 
Generic RNA Claims Both Now And In The Future 11 

By involving even one Broad claim that allows for generic RNA but restricting the count 12 

to single-molecule RNA, the Interference risks Broad’s entitlement to current and future claims to 13 

the genus (eukaryotic CRISPR) based on a determination of who invented one of the two species 14 

of that genus (single-molecule) even though Broad was first to invent the genus.  15 

As an initial matter, should Broad lose the Interference (whether due to the unfair 16 

restriction on proofs or for other reasons), its generic RNA claims covering dual-molecule RNA 17 

that are designated to Count 1 would be cancelled without giving Broad the opportunity to use its 18 

dual-molecule RNA proofs to defend them. That unfairness is compounded by the possibility that 19 

the USPTO and third parties may argue that interference estoppel destroys Broad’s entitlement to 20 

generic claims.  21 

MPEP § 2308.03 provides that “a losing party is barred on the merits from seeking a claim 22 

that would have been anticipated or rendered obvious by the subject matter of the lost count.” Id. 23 

(citing In re Deckler, 977 F.2d 1449 (Fed. Cir. 1992)). Because the single-molecule RNA 24 

eukaryotic subject matter is a species of the broader generic subject matter claimed by Broad in, 25 
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for instance, the applications it seeks to add contingently via Motion 2, the USPTO and third parties 1 

could argue it renders the generic claims in Broad’s currently pending applications obvious. 2 

Similarly, the single-molecule RNA Count 1 recites all of the elements of a dual-molecule RNA 3 

CRISPR system operable in eukaryotic cells (it merely adds a covalently linker to that system), 4 

and thus others may argue it anticipates or renders obvious dual-molecule RNA claims. Thus 5 

interference estoppel could prevent Broad from pursuing generic RNA claims, as Broad is now 6 

doing. 7 

3. Unlike Current Count 1, Proposed Count 2 Reflects The Full Scope 8 
Of The Interfering Subject Matter 9 

The count is “the Board’s description of the interfering subject matter” at issue in an 10 

interference and sets the scope of admissible proofs (37 C.F.R. § 41.201; MPEP § 2304.02(b)), as 11 

well as serves as a description, ultimately, of the subject matter to which the winning party is 12 

entitled to priority against the other in all future proceedings.  13 

Here, Count 1 does not fully describe the interfering subject matter. This Interference 14 

currently involves Broad’s generic RNA claims to eukaryotic CRISPR-Cas9 systems that 15 

encompass both dual- and single-molecule RNA configurations (including both claims that use the 16 

term “guide RNA” and others that do not recite the term “guide RNA”). MFs 12-15. Claim 15 of 17 

the 713 patent, for instance, does not recite “guide RNA” but instead recites its two RNA 18 

components—“a guide sequence linked to a tracr mate sequence” (not to the tracr sequence) and 19 

separately “a tracr sequence.” See, e.g., Ex. 2043, 713 patent, claim 15. Claims 17-26 and 28-41 20 

of the 713 patent also encompass both single-molecule and dual-molecule RNA configurations. 21 

MF 12; Ex. 2454, Seeger Decl. ¶¶ 150-51.  22 

Similarly, independent claim 1 and dependent claims 2-24 of Broad’s 418 patent (Ex. 2060) 23 

do not recite any RNA component, and thus are not limited to use of a single-molecule RNA format 24 
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for any RNA that may be used with the claimed Cas9, nucleic acid encoding the Cas9, vector 1 

comprising such a nucleic acid or CRISPR system that includes such a Cas9. MF 13; Ex. 2454, 2 

Seeger Decl. ¶¶ 152-54. 3 

Broad also has pending allowable claims that it is contingently seeking to add to this 4 

Interference in Broad Motion 2 that are generic and do not recite “guide RNA.” Moreover, those 5 

applications also have dependent claims expressly limited to dual-molecule RNA configurations, 6 

stating that the RNA components are “not fused or linked” (and contrasting with other dependent 7 

claims that are “fused or linked”). MF 14. This makes it absolutely clear that the independent 8 

claims are generic. Ex. 2063, 710 application, claims 1, 40-41; Ex. 2065, 260 application, claims 9 

74, 94-95; Ex. 2454, Seeger Decl. ¶¶ 155-60. 10 

For its part, ToolGen has also claimed to have invented eukaryotic CRISPR-Cas9 systems 11 

that encompass both dual- and single-molecule RNA configurations. Indeed, ToolGen originally 12 

claimed—and its inventors swore an oath that they invented—both dual- and single-molecule 13 

RNA configurations of CRISPR-Cas9 before amending to only the single-molecule approach 14 

currently claimed in their involved patent application. MFs 16-19. ToolGen also has pending 15 

claims in non-involved applications in the same patent family directed to non-limited “guide RNA” 16 

that is either “dual guide RNA” or “single-chain guide RNA.” MF 19; Ex. 2066, 355 application; 17 

see also, Ex. 2067, ToolGen PCT, ¶¶ [0168]-[0169] and Ex. 2062, 510 application, ¶¶ [0094]-18 

[0095] (defining “guide RNA” to encompass both dual- and single-molecule configurations).4 19 

 
4 Substituting Proposed Count 2 for Count 1 will work no unfairness to ToolGen. Proposed 

Count 2 continues to include ToolGen’s 510 application claim 85. Moreover, ToolGen has claimed 

to have been the first to make—and is currently prosecuting—generic RNA CRISPR-Cas9 claims. 
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With both parties asserting that they invented generic eukaryotic CRISPR-Cas9 systems 1 

encompassing both dual- and single-molecule RNA configurations, the Interference should not be 2 

focused on only one species of the broader genus. The point of an interference is to determine 3 

“which of the competing parties was first to invent the duplicative subject matter,” not just a part 4 

of it. Eli Lilly & Co. v. Bd. of Regents of Univ. of Washington, 334 F.3d 1264, 1267 (Fed. Cir. 5 

2003). For these reasons, the PTAB should adopt Proposed Count 2. 6 

B. If Single-Molecule RNA Claims Are Patentably Distinct From Generic RNA 7 
Claims, Generic RNA Claims Should Be Designated As Not Corresponding 8 
To Count 1 As Set Forth In Broad Motion 3 9 

If the PTAB determines that single-molecule RNA eukaryotic CRISPR systems are a 10 

patentably distinct invention from generic claims that also include dual-molecule RNA eukaryotic 11 

CRISPR-Cas9 systems, the PTAB should not proceed on Count 1 with the currently designated 12 

claims. The PTAB should either grant this motion and proceed with Proposed Count 2, or designate 13 

the generic and dual-molecule RNA claims as not corresponding to Count 1 and proceed with 14 

Count 1 with only those claims explicitly limited to single-molecule RNA (see Broad Motion 3). 15 

But under no circumstances would it be just to proceed with Count 1 limited to single-molecule 16 

RNA systems, which limits Broad’s best proofs, yet with all of Broad’s claims, including generic 17 

claims, designated as corresponding to Count 1. 18 

C. Broad Is Entitled To The Benefit Of Zhang B1 And Any Necessary 19 
Intervening Applications As To Proposed Count 2 20 

 
And, without conceding that ToolGen is entitled to the benefit of Kim P1, substituting Proposed 

Count 2 for Count 1 would not have any effect on ToolGen’s earliest benefit date because Proposed 

Count 2 is broader than, and encompasses, Count 1. 
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In the declaration of this Interference, the PTAB already determined that Broad is entitled 1 

to the benefit Zhang B1 with respect to Count 1. Paper 1 at 16. The only substantive difference 2 

between Count 1 and Proposed Count 2 is that Proposed Count 2 is not limited to single-molecule 3 

RNA and is thus broader than Count 1. MFs 1-3. Therefore, logically, because Proposed Count 2 4 

is broader than Count 1, the Zhang B1 embodiments that are in the scope of Count 1 are likewise 5 

in the scope of Proposed Count 2 and so substituting the count would not change the accorded 6 

benefit date. Broad is therefore entitled to the benefit of Zhang B1, filed on December 12, 2012, 7 

as to Proposed Count 2. The Seeger declaration contains details of the various limitations and 8 

provides substantial evidence confirming that Broad is entitled to the benefit of Zhang B1 for 9 

Proposed Count 2. See Ex. 2454, Seeger Decl. ¶¶ 45-145. 10 

D. The Priority Chains Comply With 35 U.S.C. § 120 11 

 The relationship of the involved patents and application and the corresponding priority 12 

chains are shown in part in the chart below:  13 
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 1 

Zhang B1 was continuously disclosed or incorporated by reference in its entirety through each 2 

chain of the patents and patent applications involved in this Interference (and the two applications 3 

sought to be added).  4 

In addition to the patents and applications that are depicted in the chart, U.S. Patent No. 5 

8,889,418, was issued on Nov. 18, 2014 from application 14/293,674 filed on June 2, 2014 as a 6 

continuation of application 14/104,977 (the applications that resulted in the 406 and 308 patents 7 

also were continuations of the 977 patent as depicted in the chart). Application 15/330,876 was 8 

filed on Nov. 7, 2016 as another continuation of 14/104,977.  9 
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Broad’s 710 application sought to be added to the Interference was filed on Sept. 29, 2016 1 

as a continuation of 14/681,382, filed on Apr. 8, 2015 and as a continuation of 14/054,414 that 2 

became the 359 patent, (with the 382 application also being a continuation of the 414 application).  3 

Broad’s 260 application also sought to be added was filed on February 10, 2017 as a 4 

continuation of 14/183,512 filed on Feb. 18, 2014 and 14/104,837 filed on Dec. 12, 2013 (with the 5 

512 application also being a continuation of the 837 patent) all of those applications claiming 6 

priority to Zhang B1. 7 

Zhang B1 was continuously disclosed or incorporated by reference in its entirety through 8 

each chain of the patents and patent applications involved in this Interference. MF 20. Each of the 9 

involved patents and patent applications, as well as each intervening application incorporates 10 

Zhang B1 by reference in its entirety. MF 21.  11 

In addition, the 945, 965, 445, 356, 814, 839, 616 and 713 patents (Exs. 2015, 2012, 2029, 12 

2016, 2037, 2022, 2014, and 2043), and the 551 application (Ex. 2051), as well as their respective 13 

intervening applications, all also contain an explicit disclosure of Zhang B1 Example 1. MF 22.  14 

Broad’s 359 and 233 patents (Exs. 2011 and 2024) claim the benefit of Zhang B1 and have 15 

no intervening applications in their priority chains. The 359 patent explicitly discloses Zhang B1 16 

Example 1 and also incorporates Zhang B1 by reference. While the 233 patent does not explicitly 17 

disclose Zhang B1 Example 1, Zhang B1 is incorporated by reference, as noted above. MF 23.  18 

Broad’s 406, 418, 308, and 641 patents and the 876, 260, and 710 applications (Exs. 2017, 19 

2060, 2013, 2047, 2064, 2063, 2065) all have at least one intervening application in their priority 20 

chains. While the 406, 418, 308, and 641 patents and the 876 application, as well as their 21 

intervening applications, do not explicitly disclose Zhang B1 Example 1, as noted above, Zhang 22 

B1 is incorporated by reference in each of these patents and applications. MF 23. 23 
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Each involved patent, patent application, and intervening application of this Interference: 1 

(1) shares a common inventor, Dr. Zhang, (2) was filed timely in accordance with § 120, and (3) 2 

contains a specific reference to Zhang B1 (claiming priority to Zhang B1, and to any intervening 3 

applications, as well as incorporating Zhang B1 and any intervening applications by reference). 4 

MF 24. Each involved patent and patent application in this Interference is therefore entitled to the 5 

benefit of Zhang B1 in compliance with 35 U.S.C. § 120. 6 

Because Zhang B1 (Ex. 2001) describes and enables the subject matter of Proposed Count 7 

2, and has been continuously disclosed or incorporated by reference through each involved chain 8 

of the patents and patent application of this Interference, and because 35 U.S.C. § 120 has been 9 

satisfied, the involved patents and patent applications (and the 710 and 260 applications) are all 10 

entitled to the benefit of the priority date of Zhang B1, December 12, 2012. MFs 20-25. 11 

E. Proposed Count 2 Would Not Affect ToolGen’s Benefit 12 

The only substantive difference between current Count 1 and Proposed Count 2 is that 13 

Proposed Count 2 is not limited to single-molecule RNA and is thus broader than Count 1. MFs 14 

1-2. Without conceding that ToolGen is entitled to the benefit of its Provisional Application 15 

61/717,324, filed on October 23, 2012 (“Kim P1”), Broad submits that substituting broader 16 

Proposed Count 2 for narrower Count 1 would not have any effect on ToolGen’s earliest benefit 17 

date. MF 26. 18 

F. Proposed Count 2 Is Patentable To Broad Over The Prior Art 19 

Various references have been cited during the prosecution of Broad’s patents and 20 

applications and ToolGen’s applications. As noted above, Broad is entitled to the benefit of the 21 

December 12, 2012, filing date of Zhang B1. MF 25. None of the art prior to that date, alone or in 22 

combination, anticipates or renders obvious the subject matter of Proposed Count 2. MF 27. 23 
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As an initial matter, all of the claims that are proposed to correspond to Proposed Count 2 1 

(see Section G.1) have been allowed over the art of record, except for the indication of the need 2 

for an interference for ToolGen’s claims to be allowed over Broad’s and/or CVC’s claims. MF 28. 3 

Furthermore, the patentability of the eukaryotic subject matter of Proposed Count 2 is 4 

confirmed by the findings of the PTAB in the 048 Interference as affirmed by the Federal Circuit. 5 

The PTAB’s decision stated that the invention of CRISPR-Cas9 “systems in eukaryotic cells would 6 

not have been obvious over the invention of CRISPR-Cas9 systems in any environment, including 7 

in prokaryotic cells or in vitro, because one of ordinary skill in the art would not have reasonably 8 

expected a CRISPR-Cas9 system to be successful in a eukaryotic environment.” Ex. 2110, 048 9 

Interference, Paper 893, at 2. The PTAB determined that eukaryotic CRISPR-Cas9 systems were 10 

not obvious over the prior art because, as of 2012, a person of ordinary skill in the art (“POSA”) 11 

would have had no reasonable expectation of success that CRISPR-Cas9 could be used in 12 

eukaryotic cell: 13 

The preponderance of the evidence, including the contemporaneous statements of 14 
the inventors and others in the field, as well as the knowledge of ordinarily skilled 15 
artisans, demonstrates that one of ordinary skill would not have had a reasonable 16 
expectation of success that CRISPR-Cas9 could be used in a eukaryotic cell.  17 

Ex. 2110, 048 Interference, Paper 893, at 48-49. The PTAB further determined that a POSA 18 

“would not have reasonably expected success before experiments in eukaryotic cells were done.” 19 

Id. at 23. The Federal Circuit affirmed, noting the substantial evidence of the “many problems” 20 

that could arise in “implementing the CRISPR-Cas9 system in eukaryotes”:  21 

This is substantial evidence that skilled artisans believed many problems could arise 22 
in implementing the CRISPR-Cas9 system in eukaryotes, which the Board viewed 23 
as indicating that an ordinarily skilled artisan would have lacked a reasonable 24 
expectation of success. 25 

Regents of Univ. of California v. Broad Instit., Inc., 903 F.3d 1286, 1293 (Fed. Cir. 2018). The 26 

Federal Circuit further noted that “substantial evidence supports the Board’s finding that the 27 
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success in applying similar prokaryotic systems in eukaryotes was unpredictable and had relied on 1 

tailoring particular conditions to the technology.” Id. at 1294. As the Federal Circuit concluded, 2 

based on an exhaustive analysis of a variety of evidence, there would not have been a reasonable 3 

expectation of success: 4 

The Board performed a thorough analysis of the factual evidence and considered a 5 
variety of statements by experts for both parties and the inventors, past failures and 6 
successes in the field, evidence of simultaneous invention, and the extent to which 7 
the art provided instructions for applying the CRISPR-Cas9 technology in a new 8 
environment. In light of this exhaustive analysis and on this record, we conclude 9 
that substantial evidence supports the Board’s finding that there was not a 10 
reasonable expectation of success. 11 

Id. at 1298. There was no reasonable expectation of success and so eukaryotic subject matter as 12 

set forth in Proposed Count 2 is not anticipated nor obvious without a disclosure of an experimental 13 

success in eukaryotic cells. There is no reference prior to the December 12, 2012 date to which 14 

Broad is entitled that has a disclosure of a successful use of CRISPR-Cas9 in eukaryotic cells, and 15 

so the subject matter of Proposed Count 2 is patentable to Broad over the prior art. 16 

G. Claim Correspondence 17 

1. Broad’s Claims That Correspond To Proposed Count 2 18 

1. Broad stipulates pursuant to SO ¶ 208.3.1 that the following claims correspond to 19 

Proposed Count 2: claims 15-20 of U.S. Patent No. 8,697,359, claims 26-29 of U.S. Patent No. 20 

8,771,945, claims 26-30 of U.S. Patent No. 8,795,965, claims 24-30 of U.S. Patent No. 8,889,356, 21 

all claims 1-30 of U.S. Patent No. 8,906,616, claims 21-28 of U.S. Patent No. 8,945,839, and 22 

claims 15-17, 20-24, 26-28, 31-35, and 38-39 of U.S. Patent No. 9,840,713. Upon the grant of 23 

Broad Contingent Motion 2, claims 1, 40, and 41 of the 710 application and claims 74, 94, and 95 24 

of the 260 application would also correspond to Proposed Count 2. These claims are directed to 25 

interaction of components of CRISPR-Cas9 systems that cleave or edit a target sequence in a 26 

eukaryotic cell, as required by Proposed Count 2.  27 
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 Five sets of Broad involved claims that currently correspond to Count 1 do not correspond 1 

to Proposed Count 2 (nor Count 1 as shown in Broad Motion 3) because these claims are neither 2 

anticipated by nor obvious in view of Proposed Count 2. These claims include limitations directed 3 

to (A) use of vectors for RNA expression; (B) use of a selected Cas9—Staphylococcus aureus 4 

Cas9; (C) chimeric Cas9; (D) use of two or more nuclear localization signals (NLSs); and/or (E) 5 

Cas9 fused to specified protein domains. Broad’s involved claims containing these limitations are 6 

patentably distinct from the subject matter of, and should not be designated as corresponding to, 7 

Proposed Count 2. Ex. 2454, Seeger Decl. ¶¶ 207-87. Proposed Count 2 treated as prior art does 8 

not anticipate any of these claims because it does not include limitations directed to use of vectors, 9 

SaCas9, chimeric Cas9, two or more NLSs or Cas9 fused to specified protein domains. Nor does 10 

Proposed Count 2 treated as prior art, alone or in proper combination with the prior art render 11 

obvious any of these improvements and selections.  12 

 First, as to use of vectors for RNA delivery, there is no teaching or suggestion in Proposed 13 

Count 2 or in the prior art directing a POSA to vector-delivered RNA for use in eukaryotic cells, 14 

nor was there a reasonable expectation of success in so doing. There are many ways that the RNA 15 

components of the system can be delivered to a eukaryotic cell, many of which performed poorly 16 

or failed outright. MF 29; see Ex. 2454, Seeger Decl. ¶¶ 212-27; Ex. 2071. For example, ToolGen’s 17 

priority application (Kim P1) discloses for delivery to the eukaryotic cell only a sequential process 18 

that includes adding extraordinarily high amounts of already-translated RNA to cells previously 19 

transfected with Cas9, raising concerns of cellular toxicity. MF 30; Id. ¶¶ 219-22. Dr. Zhang’s 20 

vector delivery systems, on the other hand, have been extremely successful, as shown by the fact 21 

that, inter alia, Dr. Zhang’s vector systems are among the most requested vectors by researchers 22 

in the field and vector-delivered RNA systems have shown commercial success because Broad 23 
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licensee Editas Medicine is conducting a clinical trial using CRISPR-Cas9 systems that include 1 

vector delivery to human patients. MF 31; Id. ¶¶ 225-27; Exs. 2502-2505. 2 

Second, as to the SaCas9 claims, Proposed Count 2 does not recite any particular ortholog 3 

of Cas9 protein, and certainly not SaCas9. MF 32. Broad determined that using Cas9 from 4 

Streptococcus aureus in a CRISPR-Cas9 system for DNA cleavage or editing or for modulating 5 

transcription in a eukaryotic cell provides a surprising combination of benefits not taught or 6 

suggested by the prior art, namely high efficiency and small size. MF 33. See Ex. 2454, Seeger 7 

Decl. ¶¶ 228-48. 8 

Third, as to chimeric Cas9, all claims of Broad’s 418 patent (Ex. 2060) are directed to the 9 

improvement in which the Cas9 is not taken from a single organism but rather is a chimeric Cas9 10 

that includes two fragments from different Cas9. MF 34. With respect to obviousness, nothing in 11 

Proposed Count 2 or in the prior art teaches, suggests, or provides motivation to a POSA to design 12 

a chimeric Cas9 that is comprised of two fragments from different organisms. The 418 patent also 13 

outlines unexpected benefits of a chimeric Cas9 at 83:45-52, including reduced toxicity; improved 14 

expression in eukaryotic cells; enhanced specificity; reduced molecular weight; and altered PAM 15 

sequence. Ex. 2454, Seeger Decl. ¶¶ 249-57. 16 

Fourth, as to claims requiring two or more NLSs, Proposed Count 2 does not recite the 17 

use of an NLS, let alone two or more NLSs. MF 35. Broad determined that, unexpectedly, the use 18 

of two or more NLSs resulted in CRISPR-Cas9 systems with significantly improved localization 19 

to the nucleus, as compared to systems lacking two or more NLSs. MF 36; see generally Ex. 2454, 20 

Seeger Decl. ¶¶ 258-78. 21 

Fifth are Broad claims that require the Cas9 have one or more mutations and be fused to 22 

specified protein domains or include heterologous domains. With respect to obviousness, there is 23 
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no teaching or suggestion in Proposed Count 2, or the prior art, directing a POSA to modify the 1 

naturally occurring Cas9 protein sequences. MF 37; Ex. 2454, Seeger Decl. ¶¶ 279-87. Moreover, 2 

the POSA would have been hesitant to both mutate the Cas9 and fuse it to protein domains as it 3 

would have been expected that such engineering of the Cas9 could affect its ability to function in 4 

a eukaryotic cell. Id. As noted in the 233 patent, there is a benefit to fusing functional domains to 5 

Cas9, as doing so can “to turn the Cas9/gRNA CRISPR system into a generalized DNA binding 6 

system [which] can execute functions beyond DNA cleavage.” MF 38; Ex. 2024, at 73:22-37. The 7 

patent notes, for example, that “fusing functional domains onto a catalytically inactive Cas9, 8 

dCas9, … can impart novel functions, such as transcriptional activation/repression, 9 

methylation/demethylation, or chromatin modifications.” Id. 10 

Accordingly, Broad’s involved claims containing these limitations are patentably distinct 11 

from the subject matter of, and should be designated as not corresponding to, Proposed Count 2. 12 

See generally Ex. 2454, Seeger Decl. ¶¶ 207-87. 13 

2. ToolGen’s Involved Claims Should All Be Designated As 14 
Corresponding To Proposed Count 2 15 

ToolGen did not seek to have any of its involved claims designated as not corresponding 16 

to Count 1. Given that posture and that Proposed Count 2 does not present any new correspondence 17 

issues, all of ToolGen’s involved claims should be designated as corresponding to Proposed Count 18 

2. Alignments of ToolGen’s independent claims with Proposed Count 2 are shown in Appendix 19 

D.  20 

VI. CONCLUSION 21 

For these reasons, Broad requests that the PTAB grant this motion and substitute 22 

Proposed Count 2 for Count 1 to reflect the scope of the interfering subject matter and allow 23 

Broad to present its best proofs.   24 
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2011 
U.S. Patent No. 8,697,359, issued on April 15, 2014, to Feng Zhang (“the 359 
Patent”). 

2012 
U.S. Patent No. 8,795,965, issued on August 5, 2014, to Feng Zhang (“the 965 
Patent”). 

2013 
U.S. Patent No. 8,895,308, issued on November 25, 2014, to Feng Zhang and Fei 
Ran (“the 308 Patent”) 

2014 
U.S. Patent No. 8,906,616, issued on December 9, 2014, to Feng Zhang et al. (“the 
616 Patent”) 

2015 U.S. Patent No. 8,771,945, issued on July 8, 2014, to Feng Zhang (“the 945 Patent”)  

2016 
U.S. Patent No. 8,889,356, issued on November 18, 2014, to Feng Zhang (“the 356 
Patent”)  

2017 
U.S. Patent No. 8,865,406, issued on October 21, 2014, to Feng Zhang and Fei Ran 
(“the 406 Patent”) 

2022 
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2024 
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(“the 445 Patent”) 
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U.S. Patent No. 8,932,814, issued on January 13, 2015, to Le Cong and Feng Zhang 
(“the 814 Patent”)  

2043 
U.S. Patent No. 9,840,713, issued on  December 12, 2017 to Feng Zhang (“the 713 
Patent”) 

2047 
U.S. Patent No. 8,999,641, issued on April 7, 2015 to Feng Zhang et al. (“the ‘641 
Patent”) 

2051 
U.S. Patent Application No. 14/704,551, Ex. 22 to Sanjana Declaration (“NIH 
application”) (Ex. 2411) 

2060 U.S. Patent No. 8,889,418 issued on November 18, 2014, to Feng Zhang, et al. (“the 
418 Patent”)  

2062 U.S. Patent Application 14/685,510, Kim et al., April 13, 2015 (the ’510 Application) 

2063 U.S. Patent Application 15/160,710, Zhang, May 20, 2016 (the ’710 Application)  

2064 U.S. Application 15/330,876, Zhang, et al., November 7, 2016 (the ’876 Application) 
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2065 U.S. Patent Application 15/430,260, Zhang, February 10, 2017 (the ’260 
Application)  

2066 U.S. Patent Application 17/004,355, Kim et al., August 27, 2020 (the ‘355 
Application) 

2067 International PCT Application PCT/KR2013/009488, filed on October 23, 2013 

2070 U.S. Patent Application Publication 2015/0344912 A1, Kim et al., December 3, 2015 

2071 Provisional Application 61/717,324 (“Kim P1”), filed October 23, 2012 

2106 
Paper 45, Submission of Transcript of Conference Call, Interference 106,048, May 6, 
2016. 

2110 
Paper 893, Decision on Motions 37 C.F.R. § 41.125(a), Interference 106,048, 
February 15, 2017. 

2121 Paper 877, Declaration of Interference, Interference 106,015, September 10, 2020. 

2122 CVC’s Opposition to Broad’s Substantive Motion 5, dated  March 26, 2021 

2201 
Cong et al., Multiplex Genome Engineering Using CRISPR/Cas Systems, 339(6121) 
SCIENCE 819-823 (2013) with Supplemental Material. 

2202 
Jinek et al., A programmable dual-RNA-guided DNA endonuclease in adaptive 
bacterial immunity, 337(6096) SCIENCE 816-821 (2012) with Supplemental 
Material. 

2214 
Deltcheva et al., CRISPR RNA maturation by trans-encoded small RNA and host 
factor RNase III, 471 NATURE 602-607 (2011) with Supplementary Materials. 

2454 Declaration of Christoph Seeger, executed May 28, 2021. 

2456 Declaration of Krzyzstof Chylinski, Ph.D., dated October 29, 2020 

2457 Declaration of Martin Jinek, Ph.D., dated October 29, 2020 

2502  
pX330-U6-Chimeric_BB-CBh-hSpCas9, https://www.addgene.org/42230/ (accessed 
on October 8, 2019). 

2503 
https://www.broadinstitute.org/research-highlights-crispr (accessed on October 8, 
2019). 

2504 
Jennifer Tseng, https://blog.addgene.org/15-years-of-addgene-the-top-15-plasmids, 
(Jan. 8, 2019) (accessed on October 8, 2019). 

2505 
https://www.addgene.org/search/advanced/?q=PX330, (accessed on October 8, 
2019). 

2526 Sequence Streptococcus thermophilus LMD9 CRISPR1 region 

2530 Gel image of the surveyor assay for the NTF3 72 hour time point 

2533 March 1, 2012 Evernote Record  
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2535 Image 293F_AAV1GFP_a.pdf 

2536 Image 293F_AAV1GFP_b.pdf 

2563 Gel image 

2564 Cong et al., October 5, 2012 Manuscript, CRISPR-Assisted Mammalian Genome 
Engineering  

2565 Picture of Drawing on Whiteboard  

2566 Image of Gel  

2581 Gel Image  

2582 Le Cong Electronic Notebook  

2643 Plavec et al., Solution structure of a let-7 miRNA:lin-41 mRNA complex from C. 
elegans, 36 Nucleic Acids Research 2330-2337 (2008) 

2645 Siolas et al., Synthetic shRNAs as potent RNAi triggers, 23 Nature Biotech. 227 
(2005) 

2646 Ke et al., Crystallization of RNA and RNA-protein complexes, 34 Methods 408 
(2004) 

2684 Ma, J-B., et al., Structural basis for overhang-specific small interfering RNA 
recognition by the PAZ domain, Nature, 429:318-322 (2004) 

2708 Email from Feng Zhang to Mike Shao, dated August 7, 2011, with 11 page 
attachment, 12 pages total  

2710 Email from Feng Zhang to Shuailiang Lin, dated October 24, 2011, 1 page 

2716 Email from Feng Zhang to Kiran Musunuru, David Altshuler, Chad Cowan, and 
Jennifer Hyne, dated January 7, 2012, with 32 page attachment, 33 pages total 

2734 Email from order_confirmation@lifetech.com to Feng Zhang, dated March 5, 2012, 
with 4 page attachment, 5 pages total 

2751 Email from Feng Zhang to Le Cong, dated June 27, 2012, 1 page 

2770 Email from Feng Zhang to Le Cong and Grace Gao, dated July 17, 2012, with 167 
page attachment, 168 pages total 

2771 Email from Le Cong to Feng Zhang, dated July 20, 2012, 1 page 

2772 Email from Feng Zhang to Le Cong, dated July 20, 2012, with 2 page attachment, 3 
pages total  

2773 Email from Le Cong to Feng Zhang, dated July 21, 2012, 1 pages 

2775 Email from Le Cong to Feng Zhang, dated July 22, 2012, 2 pages 

2777 Email from Feng Zhang to Le Cong, dated July 23, 2012, 1 page 

2780 Email from Le Cong to Feng Zhang, dated July 29, 2012, 4 pages 



A-4 
INTERFERENCE 106,126 

BROAD MOTION 1 
(to substitute Proposed Count 2 for Count 1) 

Ex. Description 

2781 Email from dnaseq@genewiz.com to Le Cong, dated July 30, 2012, 3 pages 

2782 Email from dnaseq@genewiz.com to Le Cong, dated July 30, 2012, 3 pages 

2784 Email from Feng Zhang to Le Cong, dated July 31, 2012, with 1 page attachment, 3 
pages total  

2829 Email from Le Cong to David Cox, dated July 25, 2012, 2 pages 

2830 Email from Le Cong to Feng Zhang, dated July 31, 2012, 2 pages 

2842 Email from Grace Gao to Le Cong and Feng Zhang, dated July 25, 2012, 2 pages 
total  

2845 Email from Shuailiang Lin to Neville Sanjana, dated October 26, 2011, 1 page 

2922 Gel Image 2012-07-20 22hr 21 min.scn  
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APPENDIX B: STATEMENT OF MATERIAL FACTS 1 

1. Count 1 is limited to only single-molecule RNA. Paper 1 at 12-13. 2 

2. Proposed Count 2 substitutes the Broad half of the current “or” count with 3 

allowed claim 1 of the 710 application that encompasses both dual-molecule and single-molecule 4 

RNA. 5 

3. Dual-molecule and single-molecule RNA approaches with CRISPR-Cas9 systems 6 

are highly analogous in eukaryotic cells. Ex. 2214 at Fig. 1b; Ex. 2201 at Fig. 2B, Fig. S1 and 7 

legend; Ex. 2643, at Fig. 1 and p. 2330; Ex. 2456 ¶¶ 139-140; Ex. 2457 ¶¶ 45, 116, 237. 8 

4. Broad’s earliest work on CRISPR-Cas9 systems in eukaryotic cells date to 2011 9 

and involved dual-molecule RNA experiments. Ex. 2454, Seeger Decl. ¶¶ 184-199; Exs. 2526, 10 

2708, 2530, 2716, 2051 at 74 and Fig. 4B, 2533, 2734, 2535-36. 11 

5. From 2011 and prior to June 2012, Dr. Feng Zhang designed several CRISPR-12 

Cas9 systems for gene editing in eukaryotic cells in 2011 and 2012. Id. 13 

6. A file dated April 5, 2011 (Ex. 2526) shows that Dr. Zhang had completed a 14 

vector design, with a separate tracrRNA component, to express Cas9, crRNA, and tracrRNA in a 15 

eukaryotic cell. Ex. 2526. 16 

7. In August 2011, Dr. Zhang ordered a vector to express tracrRNA and pre-crRNA 17 

array that when expressed and matured, would also have had a dual-molecule RNA 18 

configuration. Ex. 2708; Ex. 2454, Seeger Decl. ¶¶ 192-193.  19 

8. The system Dr. Zhang ordered in August 2011 was used to target, cleave, and edit 20 

an endogenous “NTF3” genomic target in eukaryotic cells in October-November 2011. Ex. 2530. 21 

9. Dr. Zhang filed a January 12, 2012 NIH grant application based on dual-molecule 22 

RNA CRISPR systems engineered for use in eukaryotic cells. Ex. 2454, Seeger Decl. ¶¶ 194-23 

196; Ex. 2716. 24 
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10. In April 2012, Dr. Zhang tested a human-codon-optimized version of a construct 1 

to express SpCas9 in his dual-molecule RNA system in a eukaryotic cell. Exs. 2533, 2734, 2535-2 

36; see also Ex. 2454, Seeger Decl. ¶¶ 197-199. 3 

11. It was only after Dr. Zhang had already engineered and tested dual-molecule 4 

RNA CRISPR-Cas9 systems in eukaryotic cells that, on June 26, 2012, he conceived of and by 5 

July 20, 2012 actually reduced to practice a single-molecule RNA system using a GAAA linker. 6 

See, e.g. Exs. 2751, 2770-73, 2563, 2581-82, 2922, 2566, 2582, 2784, 2830, 2780, 2781-82, 7 

2775, 2777, 2565, 2582, 2829, 2842. 8 

12. Broad’s 713 patent (Ex. 2043), includes claims, including claims 15-26 and 28-9 

41, that are not limited to single-molecule RNA and do not contain the term “guide RNA,” but 10 

which are still designated as corresponding to Count 1. See Ex. 2454, Seeger Decl. ¶¶ 150-151. 11 

13. Independent claim 1 and dependent claims 2-24 of Broad’s 418 patent (Ex. 2060) 12 

do not recite any RNA component, and thus are not limited to use of a single-molecule RNA 13 

format. See Ex. 2454, Seeger Decl. ¶¶ 152-154. 14 

14. Claim 1 of U.S. Application No. 15/160,710 and claim 74 of U.S. Application No. 15 

15/430,260 recite two RNA components without any limitation on their RNA configuration. Ex. 16 

2063, 2065; see also Ex. 2454, Seeger Decl. ¶¶ 155-160; Ex. 2063 (Part 4 at PDF page 230, 17 

253); Ex. 2065 (Part 36 at 248). 18 

15. Broad’s first eukaryotic CRISPR patent issued as the 359 patent on April 15, 19 

2014, and the independent claims are not limited as to the configuration of the “guide RNA” 20 

recited therein, and since issuance, Broad has been awarded other patents with claims being non-21 

limited regarding RNA configuration. Ex. 2011; Paper 14 at 3-67; Ex. 2454, Seeger Decl. ¶¶ 22 

147-83. 23 
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16. On April 13, 2015, ToolGen filed the 510 application as a continuation of PCT 1 

application PCT/KR2013/009488 (the “ToolGen PCT”) (Ex. 2067), which had been filed on 2 

October 23, 2013, and claiming priority to provisional patent applications dating back to October 3 

23, 2012. Ex. 2062, 510 application; Ex. 2067, ToolGen PCT. 4 

17. ToolGen’s patent applications explicitly define “guide RNA” to encompass both 5 

dual- and single-molecule RNA configurations:  6 

In the present invention, the guide RNA may consist of two RNA, i.e., CRISPR 7 
RNA (crRNA) and transactivating crRNA (tracrRNA) or be a single-chain RNA 8 
(sgRNA) produced by fusion of an essential portion of crRNA and tracrRNA.  9 

Ex. 2067, ToolGen PCT ¶¶ [0168]-[0169]; Ex. 2062, 510 application ¶¶ [0094]-[0095]. 10 

18. In the original claims of the ToolGen PCT application and the 510 application as 11 

filed, the inventors then included claims reciting “guide RNA,” without any restriction as to 12 

RNA configuration. Ex. 2067, ToolGen PCT; Ex. 2062, 510 application original claims. 13 

19. ToolGen is continuing to prosecute claims without any restriction as to RNA 14 

configuration in pending applications within the same patent family as the 510 application, such 15 

as claim 58 from U.S. Patent Application No. 17/004,355 (“’355 patent”) (Ex. 2066). 16 

20. Zhang B1 was continuously disclosed or incorporated by reference in its entirety 17 

through each chain of the patents and patent applications involved in this Interference. Exs. 18 

2015, 2012, 2029, 2016, 2037, 2022, 2014, and 2043; Exs 2017, 2060, 2013, 2047, 2064, 2063, 19 

2065. 20 

21. Each of the involved patents and patent applications, as well as each intervening 21 

application incorporates Zhang B1 by reference in its entirety. Id.  22 

22. The 945, 965, 445, 356, 814, 839, 616, 359, and 713 patents (Exs. 2015, 2012, 23 

2029, 2016, 2037, 2022, 2014, 2011, and 2043), and the 551 application (Ex. 2051) all contain 24 

an explicit disclosure of Zhang B1 Example 1. 25 
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23. Broad’s 233, 406, 418, 308, and 641 Patents and the 876, 260, and 710 1 

applications (Exs. 2024, 2017, 2060, 2013, 2047, 2064, 2063, 2065) incorporate Zhang B1 by 2 

reference.  3 

24. Each involved patent, patent application, and intervening application of this 4 

Interference: (1) shares a common inventor, Dr. Zhang, (2) was filed timely in accordance with 5 

§ 120, and (3) contains a specific reference to Zhang B1 (claiming priority to Zhang B1, and to 6 

any intervening applications, as well as incorporating Zhang B1 and any intervening applications 7 

by reference).  8 

25. The involved patents and patent applications (and the 710 and 260 applications) 9 

are all entitled to the benefit of the priority date of Zhang B1, December 12, 2012 10 

26. Substituting broader Proposed Count 2 for narrower Count 1 would not have any 11 

effect on ToolGen’s earliest benefit date. 12 

27. None of the art prior to December 12, 2012, alone or in combination, anticipates 13 

or renders obvious the subject matter of Proposed Count 2. 14 

28. All of the claims that are proposed to correspond to Proposed Count 2 (see 15 

Section G.1) have been allowed over the art of record, except for the indication of the need for an 16 

interference for ToolGen’s claims to be allowed over Broad’s and/or CVC’s claims. 17 

29. There are many ways that the RNA components of the system can be delivered to 18 

a eukaryotic cell, many of which performed poorly or failed outright. See Ex. 2454, Seeger Decl. 19 

¶¶ 212-227.  20 

30. ToolGen’s priority application (Kim P1) discloses for delivery to the eukaryotic 21 

cell only a sequential process that includes adding extraordinarily high amounts of already-22 

translated RNA to cells previously transfected with Cas9. Id. ¶¶ 219-222; Ex. 2071. 23 
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31. Dr. Zhang’s vector systems are among the most requested vectors by researchers 1 

in the field and Broad licensee Editas Medicine is conducting a clinical trial using CRISPR-Cas9 2 

systems that include vector delivery to human patients. Id. ¶¶ 225-227. 3 

32. Proposed Count 2 does not recite any particular ortholog of Cas9 protein, 4 

including SaCas9. 5 

33. Broad determined that using Cas9 from Streptococcus aureus in a CRISPR-Cas9 6 

system for DNA cleavage or editing or for modulating transcription in a eukaryotic cell provides 7 

a surprising combination of benefits not taught or suggested by the prior art, namely high 8 

efficiency and small size. See Ex. 2454, Seeger Decl. ¶¶ 228-248. 9 

34. All claims of Broad’s 418 patent (Ex. 2060) are directed to the improvement in 10 

which the Cas9 is not taken from a single organism but rather is a chimeric Cas9 that includes 11 

two fragments from different Cas9, which has unexpected benefits. Id. at 83:45-52; Ex. 2454, 12 

Seeger Decl. ¶¶ 249-257. 13 

35. Proposed Count 2 does not recite two or more NLSs.  14 

36. Broad determined that, unexpectedly, the use of two or more NLSs resulted in 15 

CRISPR-Cas9 systems with significantly improved localization to the nucleus, as compared to 16 

systems lacking two or more NLSs. See generally Ex. 2454, Seeger Decl. ¶¶ 258-278. 17 

37. There is no teaching or suggestion in Proposed Count 2, or the prior art, directing 18 

a POSA to modify the naturally occurring Cas9 protein sequences. Ex. 2454, Seeger Decl. ¶¶ 19 

279-287.  20 

38. The 233 patent notes that there is a benefit to fusing functional domains to Cas9, 21 

as doing so can “to turn the Cas9/gRNA CRISPR system into a generalized DNA binding system 22 

[which] can execute functions beyond DNA cleavage.” Ex. 2024, at 73:22-37.23 
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APPENDIX C 
 

CONSTRUCTIVE REDUCTION TO PRACTICE OF PROPOSED COUNT 2 

Element Constructive Reductions To Practice Of Proposed Count 2 

[PC2B710-1] An 

engineered CRISPR-

Cas system in a 

eukaryotic cell having 

a DNA molecule, the 

CRISPR-Cas system 

comprising: 

Zhang B1, including Embodiments E1 and E17, discloses “[a]n 

engineered CRISPR-Cas system in a eukaryotic cell having a DNA 

molecule” as recited in Proposed Count 2 Element [PC2B710-1]. 

 

The CRISPR-Cas systems of Zhang B1 are engineered and non-

naturally occurring and target eukaryotic DNA sequences for 

cleavage/editing. Ex. 2001, Zhang B1 ¶ 150 (describing naturally-

occurring Type II CRISPR-Cas system of S. pyogenes SF370); id. ¶¶ 

170,172-173, 174, 175 (describing engineered elements differing 

from the naturally-occurring CRISPR system). 

 

For example, E17 discloses the use of CRISPR-Cas9 in eukaryotic 

cells having a DNA molecule. Ex. 2001, Zhang B1 ¶ 19 (“Figure 2 

illustrates an exemplary expression cassette for expression of 

CRISPR system elements in eukaryotic cells, predicted structures of 

example guide sequences, and CRISPR system activity as measured 

in eukaryotic and prokaryotic cells.”). E17 discloses an engineered 

stem loop that mimics the natural crRNA:tracrRNA duplex but is not 

present in natural CRISPR-Cas system. See Ex. 2001, Zhang B1 ¶ 

176 (“[A] chimeric crRNA-tracrRNA hybrid design was adapted, 

where a mature crRNA (comprising a guide sequence) is fused to a 

partial tracrRNA via a stem-loop to mimic the natural 

crRNA:tracrRNA duplex (Figure 2A).”). See, for example, Zhang 

B1, Figure 2A (reproduced below): 
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Embodiment E1 likewise comprises an engineered CRISPR-Cas 

system in a eukaryotic cell having a DNA molecule. The target DNA 

molecule is the human EMX1 genomic locus. Ex. 2001, Zhang B1 

¶172 (“The initial spacer was designed to target a 33-base-pair (bp) 

target site (30-bp protospacer plus a 3-bp CRISPR motif (PAM) 

sequence satisfying the NGG recognition motif of Cas9) in the 

human EMX1 locus (Fig. 1C)”, a key gene in the development of 

the cerebral cortex.”) (emphasis added). This is demonstrated, for 

example, in Figure 1C of Zhang B1 (reproduced below). 

 

 

Additionally, Zhang B1 discloses engineered expression vectors that 

utilize promoters from the U6 gene (for RNA transcription) or the 

EF1α gene (for protein expression) to encode the components of this 

engineered, programmable, non-naturally occurring CRISPR-Cas 

system. Ex. 2001, Zhang B1 ¶ 172 (“To promote precise 

transcriptional initiation, the RNA polymerase III-based U6 

promoter was selected to drive the expression of tracrRNA 

(Figure 1C). Similarly, a U6 promoter-based construct was 

developed to express a pre-crRNA array consisting of a single 

spacer flanked by two direct repeats (DRs, also encompassed by the 

term “tracr-mate sequences”; Figure 1C)”) (emphasis added). 
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The CRISPR-Cas9 system described in Zhang B1 is further codon 

optimized for human expression and possess at least one nuclear 

localization signal (NLS), unlike the naturally occurring CRISPR 

system which has neither. See Ex. 2001, Zhang B1 ¶ 170 (“To 

improve expression of CRISPR components in mammalian cells, 

two genes from the SF370 locus 1 of Streptococcus pyogenes (S. 

pyogenes) were codon-optimized, Cas9 (SpCas9) and RNase III 

(SpRNase III). To facilitate nuclear localization, a nuclear 

localization signal (NLS) was included at the amino (N)- or 

carboxyl (C)-termini of both SpCas9 and SpRNase III (Figure 1B).”) 

(emphasis added). 

 

In addition, Zhang B1 discloses use of Human Embryonic Kidney 

(“HEK”) 293FT cells (i.e., eukaryotic cells). See Ex. 2001, Zhang 

B1 ¶ 173 (“To test whether heterologous expression of the CRISPR 

system (SpCas9, … tracrRNA, and pre-crRNA) in mammalian cells 

can achieve targeted cleavage of mammalian chromosomes, HEK 

293FT cells were transfected with combinations of CRISPR 

components.”) (emphasis added). 

[PC2B710-2] I. a 

Cas9 or a nucleotide 

sequence encoding the 

Cas 9, and 

Zhang B1 discloses a CRISPR-Cas system that comprises “a Cas9 or 

a nucleotide sequence encoding the Cas9” as recited in Proposed 

Count 2 Element [PC2B710-2]. 

 

For example, E17 discloses a CRISPR-Cas system that comprises a 

Cas9 protein as expressed from a vector system. See Ex. 2001, 

Zhang B1 ¶ 176 (“To increase co-delivery efficiency, a bicistronic 

expression vector was created to drive co-expression of a chimeric 

RNA and SpCas9 in transfected cells (Figures 2A and 7). … Figure 

8 provides schematic illustrations of bicistronic expression vectors 

for … chimeric crRNA (represented by the short line downstream of 
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the guide sequence insertion site and upstream of the EFlα promoter 

in Figure 8B) with hSpCas9 ….”). This is further disclosed in Figure 

8B (reproduced below):  

 

Zhang B1 also discloses a Cas9 protein in a heterologous expression 

experiment for embodiment E1. See, e.g., Ex. 2001, Zhang B1 ¶173 

(“To test whether heterologous expression of the CRISPR system 

(SpCas9 … tracrRNA, and pre-crRNA) in mammalian cells can 

achieve targeted cleavage of mammalian chromosomes, HEK 293FT 

cells were transfected with combinations of CRISPR components”) 

(emphasis added). This is further disclosed in Figure 1D (reproduced 

below): 
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[PC2B710-3] II. an 

RNA or a nucleotide 

sequence encoding the 

RNA, the RNA 

comprising  

Zhang B1 discloses a CRISPR-Cas system that comprises “an RNA 

or a nucleotide sequence encoding the RNA” as recited in Element 

[PC2B710-3], as set forth in Paragraphs PC2B710-4 and 5 below, 

which are incorporated herein by reference. 

 

[PC2B710-4] (a) a 

first RNA 

comprising  

(i) a guide sequence 

capable of 

hybridizing to a 

target sequence of 

the DNA molecule 

adjacent to a 

Protospacer 

Adjacent Motif 

(PAM) in the 

eukaryotic cell, 

and  

(ii) a tracr mate 

sequence, and 

Zhang B1 discloses that a “first RNA” comprising “a guide 

sequence capable of hybridizing to a target sequence of the DNA 

molecule adjacent to a Protospacer Adjacent Motif (PAM) in the 

eukaryotic cell” and “a tracr mate sequence” as recited in Proposed 

Count 2 Element [PC2B710-4]. 

 

(i) guide sequence 

For example, Zhang B1 discloses “a CRISPR enzyme complexed 

with a guide sequence hybridized to a target sequence within said 

target polynucleotide, wherein said guide sequence is linked to a 

tracr mate sequence which in turn hybridizes to a tracr sequence.” 

Ex. 2001 ¶ 11; see also id. ¶ 7 (“In one aspect, the invention 

provides a eukaryotic host cell comprising (a) a first regulatory 

element operably linked to a tracr mate sequence and one or more 

insertion sites for inserting a guide sequence upstream of the tracr 

mate sequence, wherein when expressed, the guide sequence directs 

sequence-specific binding of a CRISPR complex to a target 

sequence in a eukaryotic cell, wherein the CRISPR complex 

comprises a CRISPR enzyme complexed with (1) the guide 

sequence that is hybridized to the target sequence, and (2) the tracr 

mate sequence that is hybridized to the tracr sequence … .”). 
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E17 further discloses chimeric RNA comprising a crRNA fused to a 

tracrRNA, wherein the crRNA includes a guide sequence that directs 

the Cas9 protein to a target sequence of the DNA molecule adjacent 

a PAM. See Ex. 2001, Zhang B1 ¶ 180 (“The chimeric guide RNA 

contains a 20-bp guide sequence corresponding to the protospacer in 

the genomic target site. Figure 2B provides a schematic showing 

guide sequences targeting the human EMX1 [locus] ….”). This 

likewise is disclosed in Figure 2B (reproduced below):  

 

See also Ex. 2001, Zhang B1 ¶ 176 (“[A] chimeric crRNA-

tracrRNA hybrid design was adapted, where a mature crRNA 

(comprising a guide sequence) is fused to a partial tracrRNA via a 

stem-loop to mimic the natural crRNA:tracrRNA duplex (Figure 

2A).”)   

 

Zhang B1 reports successful cleavage and editing of the target with 

the chimeric RNA, thereby demonstrating targeting adjacent the 

required PAM for the SpCas9. 

 

Zhang B1 also discloses a mature crRNA:tracrRNA complex in 

which the crRNA identifies and base pairs with a target sequence in 

a target DNA molecule adjacent a PAM. See Ex. 2001, Zhang B1 

¶175 (“Mature crRNA processed from the direct repeat-spacer 

array directing Cas9 to genomic targets consisting of 

complimentary protospacers and a protospacer-adjacent motif 
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(PAM). Upon target-spacer base pairing, Cas9 mediates a double-

strand break in the target DNA.”) (emphasis added). In Embodiment 

E1, the target DNA molecule is the human EMX1 genomic locus. 

Ex. 2001, Zhang B1 ¶172 (“The initial spacer was designed to target 

a 33-base-pair (bp) target site (30-bp protospacer plus a 3-bp 

CRISPR motif (PAM) sequence satisfying the NGG recognition 

motif of Cas9) in the human EMX1 locus (Fig. 1C)”, a key gene in 

the development of the cerebral cortex.”) (emphasis added). The 

EMX1 genomic locus includes an EMX1 protospacer (i.e., a target 

sequence) adjacent to a PAM. This is further disclosed, for example, 

in Figure 1C (reproduced below): 

This is further disclosed in Zhang B1, Ex. 2001 ¶ 175 (“Mature 

crRNA processed from the direct repeat-spacer array directs Cas9 to 

genomic targets consisting of complimentary protospacers and a 

protospacer-adjacent motif (PAM). Upon target-spacer base pairing, 

Cas9 creates a double-strand break in the target DNA. … Fig 1E 

[reproduced in part below], illustrates a schematic representation of 

base pairing between target locus [i.e. double stranded DNA] and 

EMX1-targeting crRNA….”), and exemplified in an excerpt from 

Figure 1E (reproduced below): 

 

(ii) tracr mate sequence 



8 
INTERFERENCE 106,126 

BROAD MOTION 1 
(to substitute Proposed Count 2 for Count 1) 

 

Zhang B1 further discloses that the “first RNA” such as in E1 

and E17 comprises “a tracr mate sequence” as recited in 

Proposed Count 2 Element [PC2B710-4]. 

 

For example, Zhang B1 discloses “a CRISPR enzyme complexed 

with a guide sequence hybridized to a target sequence within said 

target polynucleotide, wherein said guide sequence is linked to a 

tracr mate sequence which in turn hybridizes to a tracr sequence.” 

Ex. 2001, Zhang B1 ¶ 11. 

 

Zhang B1 further provides “a eukaryotic host cell comprising (a) a 

first regulatory element operably linked to a tracr mate sequence 

and one or more insertion sites for inserting a guide sequence 

upstream of the tracr mate sequence, wherein when expressed, the 

guide sequence directs sequence-specific binding of a CRISPR 

complex to a target sequence in a eukaryotic cell, wherein the 

CRISPR complex comprises a CRISPR enzyme complexed with (1) 

the guide sequence that is hybridized to the target sequence, and (2) 

the tracr mate sequence that is hybridized to the tracr sequence; 

and/or (b) a second regulatory element operably linked to an 

enzyme-coding sequence encoding said CRISPR enzyme comprising 

a nuclear localization sequence.” Ex. 2001, Zhang B1 ¶ 7 (emphasis 

added); see also id. ¶ 172 (“Similarly, a U6 promoter-based 

construct was developed to express a pre-crRNA array consisting of 

a single spacer flanked by two direct repeats (DRs, also 

encompassed by the term “tracr-mate sequences”; Figure 1C).” 

(emphasis added)). 

 

Zhang B1 further discloses a chimeric guide RNA comprising a 

crRNA fused to a tracrRNA, wherein the crRNA includes a tracr 
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mate sequence that can hybridize to the tracr sequence, as described, 

for example, in Figure 2A (reproduced below):   

 

See also Ex. 2001, Zhang B1 ¶ 176 (“[A] chimeric crRNA-

tracrRNA hybrid design was adapted, where a mature crRNA 

(comprising a guide sequence) is fused to a partial tracrRNA via a 

stem-loop to mimic the natural crRNA:tracrRNA duplex (Figure 

2A).”)   

[PC2B710-5] (b) a 

second RNA 

comprising a tracr 

sequence capable of 

hybridizing to the 

tracr mate sequence, 

Zhang B1 discloses a “second RNA comprising a tracr sequence 

capable of hybridizing to the tracr mate sequence” as part of the 

embodiments including E1 and E17 and as recited in Proposed 

Count 2 Element [PC2B710-5]. 

 

For example, Zhang B1 discloses “a CRISPR enzyme complexed 

with a guide sequence hybridized to a target sequence within said 

target polynucleotide, wherein said guide sequence is linked to a 

tracr mate sequence which in turn hybridizes to a tracr sequence.” 

Ex. 2001 ¶ 11. 

 

Zhang B1 further discloses a chimeric guide RNA comprising a 

crRNA fused to a tracrRNA, wherein the tracrRNA can hybridize to 

the tracr mate sequence on the crRNA, as described, for example, in 

Figure 2A (reproduced below):   

 

See also Ex. 2001, Zhang B1 ¶ 176 (“[A] chimeric crRNA-

tracrRNA hybrid design was adapted, where a mature crRNA 

(comprising a guide sequence) is fused to a partial tracrRNA via a 
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stem-loop to mimic the natural crRNA:tracrRNA duplex (Figure 

2A).”) 

 

Zhang B1 further provides “a eukaryotic host cell comprising (a) a 

first regulatory element operably linked to a tracr mate sequence and 

one or more insertion sites for inserting a guide sequence upstream 

of the tracr mate sequence, wherein when expressed, the guide 

sequence directs sequence-specific binding of a CRISPR complex to 

a target sequence in a eukaryotic cell, wherein the CRISPR complex 

comprises a CRISPR enzyme complexed with (1) the guide 

sequence that is hybridized to the target sequence, and (2) the tracr 

mate sequence that is hybridized to the tracr sequence; and/or (b) a 

second regulatory element operably linked to an enzyme-coding 

sequence encoding said CRISPR enzyme comprising a nuclear 

localization sequence.” Ex. 2001, Zhang B1 ¶ 7 (emphasis added); 

see also id. ¶ 172 (“To promote precise transcriptional initiation, the 

RNA polymerase III-based U6 promoter was selected to drive the 

expression of tracrRNA (Figure 1C)” (emphasis added)); id. ¶ 173 

(“To test whether heterologous expression of the CRISPR system 

(SpCas9, SpRNase III, tracrRNA and pre-crRNA) in mammalian 

cells can achieve targeted cleavage of mammalian chromosomes, 

HEK 293FT cells were transfected with combinations of CRISPR 

components” (emphasis added)); id., Figure 1D.  

[PC2B710-6] wherein 

the guide sequence 

directs the Cas9 to the 

target sequence,  

Zhang B1 discloses that “the guide sequence directs the Cas9 to the 

target sequence” as recited in Proposed Count 2 Element [PC2B710-

6]. 

 

For example, E17 discloses chimeric RNA containing a guide 

sequence which directs the Cas9 protein to a target sequence of the 

DNA molecule. See Ex. 2001, Zhang B1 ¶ 180 (“The chimeric guide 
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RNA contains a 20-bp guide sequence corresponding to the 

protospacer in the genomic target site. Figure 2B provides a 

schematic showing guide sequences targeting the human EMX1 

[locus] ….”). This likewise is disclosed in Figure 2B (reproduced 

below):  

 

See also Ex. 2001, Zhang B1 ¶ 176 (“[A] chimeric crRNA-

tracrRNA hybrid design was adapted, where a mature crRNA 

(comprising a guide sequence) is fused to a partial tracrRNA via a 

stem-loop to mimic the natural crRNA:tracrRNA duplex (Figure 

2A).”)   

 

 

Zhang B1 also comprises a mature crRNA:tracrRNA complex that 

identifies and base pairs with a target sequence in a target DNA 

molecule. See Ex. 2001, Zhang B1 ¶175 (“Mature crRNA 

processed from the direct repeat-spacer array directing Cas9 to 

genomic targets consisting of complimentary protospacers and a 

protospacer-adjacent motif (PAM). Upon target-spacer base 

pairing, Cas9 mediates a double-strand break in the target DNA.”) 

(emphasis added). In Embodiment E1, the target DNA molecule is 

the human EMX1 genomic locus. Ex. 2001, Zhang B1 ¶172 (“The 

initial spacer was designed to target a 33-base-pair (bp) target site 

(30-bp protospacer plus a 3-bp CRISPR motif (PAM) sequence 
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satisfying the NGG recognition motif of Cas9) in the human EMX1 

locus (Fig. 1C)”, a key gene in the development of the cerebral 

cortex.”) (emphasis added). The EMX1 genomic locus includes an 

EMX1 protospacer (i.e., a target sequence). This is further disclosed, 

for example, in Figure 1C (reproduced below): 

 

 

This is further disclosed in Zhang B1, Ex. 2001, ¶175 (“Fig 1E 

[reproduced in part below], illustrates a schematic representation of 

base pairing between target locus [i.e. double stranded DNA] and 

EMX1-targeting crRNA….”), and exemplified in an excerpt from 

Figure 1E (reproduced below): 

 

 

 

[PC2B710-7] whereby 

the DNA molecule is 

cleaved or edited in 

the eukaryotic cell. 

Zhang B1 discloses that “the DNA molecule is cleaved or edited 

in the eukaryotic cell” as recited in Proposed Count 2 Element 

[PC2B710-7]. 

 

For example, in Zhang B1, the CRISPR-Cas system induced 

indels of the target EMX1 protospacer DNA (i.e., the target 

DNA molecule was cleaved). In addition, the CRISPR-Cas 

system of E1 induces double-strand breaks (DSBs) in target 
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DNA. As disclosed in Zhang B1, the cell repairs these DSBs 

through the error-prone non-homologous end joining (NHEJ) 

pathway, which leads to the formation of insertions-deletions 

(indels) in the sequence of the target DNA, thereby altering the 

expression of the product encoded by the target DNA. See Ex. 

2001, Zhang B1 ¶173 (“Since DSBs in mammalian nuclei are 

partially repaired by the non-homologous end joining (NHEJ) 

pathway, which leads to the formation of indels, the Surveyor 

assay was used to detect potential cleavage activity at the target 

EMX1 locus….”) (emphasis added). 

 

In addition, Zhang B1 discloses that the CRISPR-Cas system of 

E1 targets a DNA molecule having a target sequence, and the 

experiment resulted in successful cleavage and editing of the 

human EMX1 genomic locus. See, e.g., Ex. 2001, Zhang B1 

¶173 (“Co-transfection of all four CRISPR components was 

able to induce up to 5.0% cleavage in the protospacer (see 

Figure 1D)).” (emphasis added); Ex. 2001, Zhang B1 ¶172 

(“The initial spacer was designed to target a 33-base-pair (bp) 

target site (30-bp protospacer plus a 3-bp CRISPR motif 

(PAM) sequence satisfying the NGG recognition motif of Cas9) 

in the human EMX1 locus (Figure 1C), a key gene in the 

development of the cerebral cortex.”) (emphasis added). This is 

also disclosed in see Figure 1D, lane 5 (reproduced below). 
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E17 discloses the chimeric RNA design inducing cleavage of 

human EMXI locus with about a 4.7% modification rate. See 

Ex. 2001, Zhang B1 ¶ 176 (“[A] mature crRNA (comprising a 

guide sequence) is fused to a partial tracrRNA via a stem-loop 

to mimic the natural crRNA:tracrRNA duplex […]  [W]e 

confirmed that the chimeric RNA design facilitates cleavage of 

human EMX1 locus with approximately a 4.7% modification 

rate.”). This, too, is exemplified in Figure 2B (reproduced 

below): 

 

Zhang B1 also provides further teaching regarding testing of 

chimeric RNA-mediated cleavage. Ex. 2001, Zhang B1 ¶ 176 

(“…. The efficiency of chimeric RNA-mediated cleavage was 

tested by targeting the same EMX1 locus described above. 

Using both Surveyor assay and Sanger sequencing of 
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amplicons, we confirmed that the chimeric RNA design 

facilitates cleavage of human EMX1 locus with approximately a 

4.7% modification rate (Figures 2B).”). See also Ex. 2001, 

Zhang B1 ¶ 177 (“Generalizability of CRISPR-mediated 

cleavage in eukaryotic cells was tested by targeting additional 

genomic loci in both human and mouse cells by designing 

chimeric RNA targeting multiple sites in the human EMX1 

and PVALB, as well as the mouse Th loci.”)  
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APPENDIX D 

 
ToolGen Application No. 14/685,510 

ToolGen Claim Proposed Count 2 Element 
66. A method of introducing a site-specific, 
double-stranded break at a target nucleic acid 
sequence in a mammalian cell, the method 
comprising introducing into the mammalian 
cell a Type II Clustered Regularly Interspaced 
Short Palindromic Repeats (CRISPR)/Cas 
system, wherein the CRISPR/Cas system 
comprises:  

[PC2B710-1] An engineered CRISPR-Cas 
system in a eukaryotic cell having a DNA 
molecule, the CRISPR-Cas system 
comprising 
 
[PC2B710-7] whereby the DNA molecule is 
cleaved or edited in the eukaryotic cell. 
 

a) a nucleic acid encoding a Cas9 polypeptide, 
wherein the Cas9 polypeptide comprises a 
nuclear localization signal and wherein said 
nucleic acid is codon-optimized for 
expression in mammalian cells, and  

[PC2B710-2] I. a Cas9 or a nucleotide 
sequence encoding the Cas 9 
 
[PC2B710-1] An engineered CRISPR-Cas 
system in a eukaryotic cell having a DNA 
molecule, the CRISPR-Cas system 
comprising 
 

b) a chimeric guide RNA comprising a 
CRISPR RNA (crRNA) portion fused to a 
trans activating crRNA (tracrRNA) portion,  

[PC2B710-3] II. an RNA or a nucleotide 
sequence encoding the RNA, the RNA 
comprising  
 
[PC2B710-4] (a) a first RNA comprising (i) 
a guide sequence capable of hybridizing to a 
target sequence of the DNA molecule 
adjacent to a Protospacer Adjacent Motif 
(PAM) in the eukaryotic cell, and (ii) a tracr 
mate sequence 
 
[PC2B710-5] (b) a second RNA comprising 
a tracr sequence capable of hybridizing to the 
tracr mate sequence 

wherein the target nucleic acid sequence 
comprises a first strand having a region 
complementary to the crRNA portion of the 
chimeric guide RNA and a second strand 
having a trinucleotide protospacer adjacent 
motif (PAM), and  

[PC2B710-4] (a) a first RNA comprising  
(i) a guide sequence capable of hybridizing to 
a target sequence of the DNA molecule 
adjacent to a Protospacer Adjacent Motif 
(PAM) in the eukaryotic cell, and (ii) a tracr 
mate sequence 
 
[PC2B710-5] (b) a second RNA comprising 
a tracr sequence capable of hybridizing to the 
tracr mate sequence 
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whereby the site-specific, double-stranded 
break at the target nucleic acid sequence is 
introduced in the mammalian cell.  

[PC2B710-7] whereby the DNA molecule is 
cleaved or edited in the eukaryotic cell 

 
 

ToolGen Application No. 14/685,510 
ToolGen Claim Proposed Count 2 Element 
85. An isolated mammalian cell comprising a 
Type II Clustered Regularly Interspaced Short 
Palindromic Repeats (CRISPR)/Cas system 
for site-specific, cleavage of a double-
stranded target nucleic acid sequence in the 
isolated mammalian cell, wherein the 
CRISPR/Cas system comprises:  

[PC2B710-1] An engineered CRISPR-Cas 
system in a eukaryotic cell having a DNA 
molecule, the CRISPR-Cas system 
comprising 
 
[PC2B710-7] whereby the DNA molecule is 
cleaved or edited in the eukaryotic cell. 
 

a) a nucleic acid encoding a Cas9 polypeptide, 
wherein the Cas9 polypeptide comprises a 
nuclear localization signal and wherein said 
nucleic acid is codon-optimized for 
expression in mammalian cells, and  

[PC2B710-2] I. a Cas9 or a nucleotide 
sequence encoding the Cas 9 
 
[PC2B710-1] An engineered CRISPR-Cas 
system in a eukaryotic cell having a DNA 
molecule, the CRISPR-Cas system 
comprising 
 

b) a chimeric guide RNA comprising a 
CRISPR RNA (crRNA) portion and a trans-
activating crRNA (tracrRNA) portion,  

[PC2B710-3] II. an RNA or a nucleotide 
sequence encoding the RNA, the RNA 
comprising  
 
[PC2B710-4] (a) a first RNA comprising (i) 
a guide sequence capable of hybridizing to a 
target sequence of the DNA molecule 
adjacent to a Protospacer Adjacent Motif 
(PAM) in the eukaryotic cell, and (ii) a tracr 
mate sequence 
 
[PC2B710-5] (b) a second RNA comprising 
a tracr sequence capable of hybridizing to the 
tracr mate sequence 

wherein the target nucleic acid sequence 
comprises a first strand having a region 
complementary to the crRNA portion of the 
chimeric guide RNA and a second strand 
having a trinucleotide protospacer adjacent 
motif (PAM), and  

[PC2B710-4] (a) a first RNA comprising (i) 
a guide sequence capable of hybridizing to a 
target sequence of the DNA molecule 
adjacent to a Protospacer Adjacent Motif 
(PAM) in the eukaryotic cell, and (ii) a tracr 
mate sequence 
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[PC2B710-5] (b) a second RNA comprising 
a tracr sequence capable of hybridizing to the 
tracr mate sequence 

wherein the Cas9 polypeptide and the 
chimeric guide RNA form a Cas9/RNA 
complex in the isolated mammalian cell and 
mediate double stranded cleavage at the target 
sequence.  

[PC2B710-6] wherein the guide sequence 
directs the Cas9 to the target sequence, 
 
[PC2B710-2] I. a Cas9 or a nucleotide 
sequence encoding the Cas 9 
 
[PC2B710-3] II. an RNA or a nucleotide 
sequence encoding the RNA, the RNA 
comprising 
[PC2B710-7] whereby the DNA molecule is 
cleaved or edited in the eukaryotic cell 
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APPENDIX E 

 
Patent Claims Currently 

Designated to 
Count 1 

RNA Vector  SaCas9 Chimeric Cas9 NLSs ≥ 2 

8,867,359 1-20 1-14    
8,771,945 1-29 1-25    
8,795,965 1-30 1-25    
8,865,406 1-30 1-23 ALL   
8,871,445 1-30 1-25   ALL 
8,889,356 1-30 1-23    
8,889,418 1-28 25-28  ALL  
8,895,308 1-30 1-24, 29 ALL   
8,906,616 1-30     
8,932,814 1-30 1-24   ALL 
8,945,839 1-28 1-20    
8,993,233 1-43 ALL   7 
8,999,641 1-28 1-21    
9,840,713 1-41 1-14, 37, 40-41    
14/704,551 2, 4-18 ALL   9-11 
15/330,876 1, 16-21, 30-40 ALL ALL  34 

 

Patent Claims Currently 
Designated to 
Count 1 

Cas9 
Domains 

No RNA 
at all  

Generic RNA5  Single-
Molecule RNA 
[FOR INFO 
ONLY] 

8,867,359 1-20   1-3, 5-10, 12-
17, 19-20 

4, 11, 18 

8,771,945 1-29   1-4, 6-29 5 
8,795,965 1-30    ALL 
8,865,406 1-30   ALL  
8,871,445 1-30   ALL  
8,889,356 1-30   ALL  
8,889,418 1-28  1-24 25-28  
8,895,308 1-30   1-9, 11-28 10, 29-30 

 
5   Broad lists here all claims that it contends should be considered generic as to the RNA 
configuration, including those that recite a “guide RNA.”  For the reasons discussed in Motion 3, 
“guide RNA” is a generic term encompassing both single- and dual-molecule RNA systems.  
Claims reciting the term “guide RNA” with no limitation to only the single-molecule RNA 
species are as follows:  8,867,359 (Claims 1-3, 5-10, 12-17, 19-20); 8,771,945 (Claims 1-4, 6-
29); 8,865,406 (All); 8,871,445 (All); 8,889,356 (All); 8,889,418 (Claims 25-28); 8,895,308 
(Claims 1-9, 11-28); 8,906,616 (Claims 1, 3-4, 6-30);  8,932,814 (All); 8,945,839 (All); 
8,993,233 (All); 8,999,641 (All); 9,840,713 (Claims 1-7, 10-14).  
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8,906,616 1-30   1, 3-4, 6-30 2, 5 
8,932,814 1-30   ALL  
8,945,839 1-28   ALL  
8,993,233 1-43 ALL  ALL  
8,999,641 1-28 ALL  ALL  
9,840,713 1-41 18-19, 25, 

29-30, 36 
 1-7, 10-15, 17-

26, 28-41 
8-9, 16, 27 

14/704,551 2, 4-18   ALL  
15/330,876 1, 16-21, 30-40 21  1, 16-21, 30-39 40 
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BROAD MOTION 1 (to substitute Proposed Count 2 for Count 1) is being filed and served by 

5:00 pm PT /8:00 pm ET via the Interference Web Portal and by agreement served by email on 
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aminsogna@jonesday.com 
tjheverin@jonesday.com 
ncgeorge@jonesday.com 
rcrich@jonesday.com 
cplatt@jonesday.com 
ToolGenBroad126@jonesday.com 
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