UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

PARSE BIOSCIENCES, INC.,
Petitioner,

V.

10X GENOMICS, INC.,
Patent Owner.

Case No. IPR2023-00955
U.S. Patent No. 10,240,197

PETITIONER’S REPLY
TO PATENT OWNER’S RESPONSE



II.

I1I.

IV.

IPR2023-00955
U.S. Patent No. 10,240,197

TABLE OF CONTENTS

Page
INTRODUCTION .....oiiiiiiiiieeitetteeeste ettt sttt st et 1
REPLY REGARDING GROUND 1 ..ottt 3
A.  MCcCloskey IS Prior Art ......cccoveeiiiiieiiieeeiie et 3

B.  Sequencing “Entire” Tagged Polynucleotide Is Not Required,
Nor Does Linnarsson Require Fragmentation............ccccceeevvveeeveeeennnenn. 3

C. A POSA Would Have Been Motivated To Combine
Linnarsson and McCIOSKEY ........ccccviieiiiiieiiiieciieecee et 8

1. Petitioner’s Insufficient Number of Tags Argument Is
WIthOUt METIt....coeiiiiiiiiiiiieieeteee e 8

2. Petitioner’s Argument That McCloskey Does Not
Describe Single Cell Analysis Is Without Merit ...................... 12

D.  Patent Owner’s Theory For The “First Tag Sequence” Is Clear,
And McCloskey Discloses Such A Sequence..........cccceevevieecrieennnnnnne. 12

E.  Petitioner’s Response Regarding Claims 8 And 23-25 Are
WIthOUE METIE....eiiiiieiiiiiiiie et 15
REPLY REGARDING GROUND 2......ooiiiiiiiiieiieieeieeeeeeee e 15
A.  The Rationale Of Ground 2 Is Straightforward And Clear................. 15

B.  Ligation Was An Obvious Modification That A POSA Would
Be Motivated To PUrsue.........cooceeeiiiieiiiiiiiiiieceeeee e 19

C.  Ligation Could Be Easily Used Successfully In Combination
With LINNArsSON ......oovviiiiiiiiiieiieieeeeeeeee ettt 23
REPLY REGARDING GROUND 3ottt 25

LINNARSSON, MCCLOSKEY AND MCCLOSKEY II ARE
ANALOGOUS ART ..ottt 26



IPR2023-00955
U.S. Patent No. 10,240,197

VI.  CONCLUSION. ..ottt sttt 27

1



IPR2023-00955
U.S. Patent No. 10,240,197

TABLE OF AUTHORITIES

Page(s)

Cases
ACCO Brands Corp. v. Fellowes, Inc.,

813 F.3d 1361 (Fed. Cir. 2016).....cccuiiiieeiieiieiieieeee ettt 21
Almirall, LLC v. Amneal Pharms. LLC,

28 F.4th 265 (Fed. Cir. 2022) ..c.ueiiiiiieeieetieeeee ettt 19
Ball Aerosol & Specialty Container, Inc. v. Ltd. Brands, Inc.,

555 F.3d 984 (Fed. Cir. 2009).......cociieieeiieieieeie ettt 19
Cardiovalve, Ltd. v. Edwards Lifesciences Corp.,

No. 2022-2230, 2024 WL 1208638 (Fed. Cir. Mar. 21, 2024) ......ccceevevveenrnnne. 21
Hulu v. Sound View,

IPR2018-01039, Paper 29 (.P.T.A.B. Dec. 20, 2019) ...cceevierieeieeieeeeeeeeeeee 3
I/P Engine, Inc. v. AOL Inc.,

576 Fed.Appx. 982 (Fed. Cir. 2014) ..cccuiiiieieieiieeeeeeeeeee e 18, 19
In re Keller,

642 F.2d 413 (C.C.P.A. 1981) ittt 23
KSR Intl. Co. v. Teleflex Inc.,

550 U.S. 398 (2007) ceeeuieeeieieeieeete ettt sttt 19, 23
McCoy v. Heal Sys., LLC,

850 Fed. Appx. 785 (Fed. Cir. 2021) .c..uviieiiieiiieeeee ettt 19
Nike, Inc. v. Adidas AG,

No. 2021-1903, 2022 WL 4002668 (Fed. Cir. Sept. 1, 2022)....ccceeevveerrreannnnnne. 21
Randall Mfg. v. Rea,

733 F.3d 1355 (Fed. Cir. 2013) it 22
Sandt Tech. Ltd. v. Resco Metal & Plastics Corp.,

264 F.3d 1344 (Fed. Cir. 2001)...ccciiiiiiieienieeiteeeeee et 21
Sanofi-Aventis Deutschland GmbH v. Mylan Pharms.,

66 F.4th 1373 (Fed. Cir. 2023) ..ooiuiiiiieeeieeee e 25

111



IPR2023-00955
U.S. Patent No. 10,240,197

Uber Techs., Inc. v. X One, Inc.,

957 F.3d 1334 (Fed. Cir. 2020)...c..ciiiiiiieiieiiesiie ettt 21,22
Wyers v. Master Lock Co.,

616 F.3d 1231 (Fed. Cir. 2010)..ccuiiiiiiiiiiieieeeeeeeeeee et 21
Statutes
35 ULS.CL § T02(8) toueieiieeieeieeeite ettt ettt sttt ettt st st 3
35 ULS.CL § TO2(D) ettt ettt ettt ettt ettt e nbe e eebee s e 3
B ULSIC. § 103 ettt st e 19

v



IPR2023-00955
U.S. Patent No. 10,240,197

LIST OF EXHIBITS

Exhibit #

Description

EX1001

U.S. Patent No. 10,240,197 (“the 197 patent™)

EX1002

Declaration of Gregory Cooper, Ph.D.

EX1003

PCT Patent Publication No. WO 2010/117620 to Linnarsson et al.
(“Linnarsson’)

EX1004

Megan L. McCloskey et al., Encoding PCR Products with Batch-
Stamps and Barcodes, 45 Biochemical Genetics, 761-767 (2007)
(“McCloskey”)

EX1005

Prosecution File History of U.S. Patent No. 10,240,197

EX1006

Leslie H. Brail et al., Gene expression in individual cells: analysis

using global single cell reverse transcription polymerase chain
reaction (GSC RT-PCR), 406 Mutation Research Genomics, 45-54
(1999) (“Brail™)

EX1007

Hubert Hug et al., Measurement of Number of Molecules of a Single
mRNA Species in a Complex mRNA Preparation, 221 J. Theor. Bio.,
615-624 (2003) (“Hug”)

EX1008

Intentionally left blank.

EX1009

Gerald Schochetman et al., Polymerase Chain Reaction, 158 J. of
Infectious Diseases 1154-1157 (1988) (“Schochetman™)

EX1010

Intentionally left blank.

EX1011

H.C. Yang et al., A genome-wide study of preferential
amplification/hybridization in microarray-based pooled DNA
experiments, 34 Nucleic Acids Research 1-11 (2006) (“Yang”)

EX1012

Severine A Degrelle et al., Amplification biases: possible difference
among deviating gene expressions, 9 BMC Genomics 1-15 (2008)
(“Degrelle”)




IPR2023-00955
U.S. Patent No. 10,240,197

Exhibit #

Description

EX1013

Brooks E. Miner et al., Molecular barcodes detect redundancy and
contamination in hairpin-bisulfite PCR, 32 Nucleic Acids Research 1-
4 (2004) (“Miner”)

EX1014

Intentionally left blank.

EXI1015

U.S. Patent Provisional Application No. 61/164,759 (filed March 30,
2009) (Sven Linnarsson, applicant) (“Linnarsson Provisional”)

EX1016

Defendant 10X Genomic’s Opening Brief In Support Of Its Motion To
Dismiss, Becton, Dickinson and Company and Cellular Research, Inc.
v. 10X Genomics, Inc., C.A. No. 18-1800-RGA (Mar. 1, 2019 D. Del
(No. 19)

EX1017

Defendant 10X Genomic’s Reply Brief In Support Of Its Motion To
Dismiss, Becton, Dickinson and Company and Cellular Research, Inc.
v. 10X Genomics, Inc., C.A. No. 18-1800-RGA (Apr. 12,2019 D.
Del.) (No. 22)

EXI1018

Scheduling Order, 10X Genomics, Inc. and The Board of Trustees of
the Leland Stanford Junior University v. Parse Biosciences, Inc., C.A.
No. 22-1117-JHS (Mar. 2, 2023 D. Del (No. 48)

EX1019

Federal Judicial Caseload Statistics (2022), at
https://www.uscourts.gov/statistics-reports/analysis-reports/federal-
judicial-caseload-statistics

EX1020

Curriculum Vitae of Gregory Cooper

EX1021

Jonas Binladen et al., The Use of Coded PCR Primers Enables High
Throughput Sequencing of Multiple Homolog Amplification Products
by 454 Parallel Sequencing, 2(2): €197 PLoS ONE 1-9 (2007)
(Binladen)

EX1022

Intentionally left blank.

EX1023

Motion Success for Stay Pending IPR In Delaware District

EX1024

Hiroto Okayama and Paul Berg, High-Efficiency Cloning of Full-
Length cDNA, 2 Molecular and Cellular Biology 161-170 (1982)
(“Okayama”)

vi




IPR2023-00955
U.S. Patent No. 10,240,197

Exhibit #

Description

Bruce Alberts, et al., “Chapter 6 How Cells read the Genome: From

EX1025 |DNA To Protein,” Molecular Biology of the Cell, Garland Science
299-335 (4th ed. 2002)

EX1026 |Assignment Record for U.S. Patent 8,298,767

EX1027 |10x Genomics Legal Notice

EX1028 |Declaration of Sylvia D. Hall-Ellis, Ph.D.

EX1029 |US Patent No. 8,835,358 B2
S. Clancy et al., Translation: DNA to mRNA to Protein, Nature

EX1030 Education (2008), at
https://www.nature.com/scitable/topicpage/translation-dna-to-mrna-to-
protein-393/

EX1031 Cole Trapnell, Defining cell types and states with single-cell genomics,
25(10) Genome Research 1491-1498 (2015) (“Trapnell™)
Gerard Brady et al., Representative in Vitro cDNA Amplification From

EX1032 |Individual Hemopoietic Cells and Colonies, 2 Methods in Molecular
and Cellular Biology 17-25 (1990) (“Brady™)

EX1033 James Eberwine et al., Analysis of gene expression in single live
neurons, 89 Proc. Natl. Acad. Sci. 3010-3014 (1992) (“Eberwine”)
Maria de Fatima Bonaldo et al., Normalization and Subtraction: Two

EX1034 |Approaches to Facilitate Gene Discovery, 6(9) Genome Research 791-
806 (1996) (“Bonaldo”)
Sydney Brenner et al., In vitro cloning of complex mixtures of DNA on

EX1035 microbeads: Physical separation of differentially expressed cDNAs,
97.4 Proceedings of the Nat’l Academy of Sci. 1665-1670 (2000)
(“Brenner”)

EX1036 David H. Persing, Polymerase Chain Reaction: Trenches to Benches,
J. of Clinical Microbiology 1281-1285 (1991) (“Persing”)
Kazuki Kurimoto et al., An improved single-cell cDNA amplification

EX1037 |method for efficient high-density oligonucleotide microarray analysis,

34(5) Nucleic Acids Research 1-17 (2006) (“Kurimoto™)

vii




IPR2023-00955
U.S. Patent No. 10,240,197

Exhibit #

Description

EX1038

Shigeyuki Esumi et al., Method for single-cell microarray analysis
and application to gene-expression profiling of GABAergic neuron
progenitors, 60 Neuroscience Research 439-451 (2008) (“Esumi”)

EX1039

Y. Shibata et al., Cloning Full-length, Cap-Trapper-Selected cDNAs
by Using the Single-Strand Linker Ligation Method, 30(6)
Biotechniques 1250-1254 (2001) (“Shibata™)

EX1040

U.S. Patent Application 2004/0166499

EX1041

Athina Gkazi, An Overview of Next-Generation Sequencing,
Technology Networks Genomics Research at Figure 2 (March 17,
2021) at https://www.technologynetworks.com/genomics/articles/an-
overview-of-next-generation-sequencing-346532

EX1042

Rami Sukarieh, Relocalization of elF4E by its binding partners upon
stress, Figure 2 (August 2009) at
https://www.researchgate.net/publication/41663010 Relocalization of
_elF4E by its binding partners upon_stress

EX1043

Clyde A. Hutchinson, DNA sequencing: bench to bedside and beyond,
35(18) Nucleic Acids Research 6227-6237 (2007) (“Hutchinson”)

EX1044

Beata G Vértessy and Judit Toth, Keeping Uracil Out of DNA:
Physiological Role, Structure and Catalytic Mechanism of dUTPases,
Acc Chem Res. 1-20 (2009) (“Vértessy”)

EX1045

Elaine R. Mardis, Next-Generation DNA Sequencing Methods, 9
Annual Review Genomics and Human Genetics 387-402 (2008)
(“Mardis”)

EX1046

Jay Shendure and Hanlee Ji, Next-Generation DNA Sequencing,
26(10) Nature Biotechnology 1135-1145 (2008) (“Shendure™)

EX1047

Elaine R. Mardis, The impact of next-generation sequencing
technology on genetics, 24(3) Trends in Genetics 133-141 (2008)
(“Mardis 2”)

EX1048

Robert A. Holt and Steven J.M. Jones, The new paradigm of flow cell
sequencing, 18(6) Genome Research 839-846 (2008) (“Holt”)

EX1049

National Human Genome Research Institute, Nucleotide (March 21,
2023) at https://www.genome.gov/genetics-glossary/Nucleotide

viii




IPR2023-00955
U.S. Patent No. 10,240,197

Exhibit #

Description

EX1050

National Human Genome Research Institute, Polymerase Chain
Reaction (March 21, 2023) at https://www.genome.gov/genetics-
glossary/Polymerase-Chain-Reaction

EX1051

Plaintiffs, Becton, Dickinson and Company and Cellular Research,
Inc.’s First Amended Complaint, Becton, Dickinson and Company and
Cellular Research, Inc. v. 10X Genomics, Inc., C.A. No. 18-1800-
RGA (Feb 08, 2019 D. Del.) (No. 15)

EX1052

Exhibits 26 and 27 attached with Plaintiffs’ First Amended Complaint,
Becton, Dickinson and Company and Cellular Research, Inc. v. 10X
Genomics, Inc., C.A. No. 18-1800-RGA (Feb 08, 2019 D. Del.) (No.
15-3)

EX1053

US 9,708,659 B2

EX1054

Georgi K. Marinov et. al, From single-cell to cell-pool trancriptomes.:
Stochasticaly in gene expression and RNA splicing, 24.3 Genome
Research 496-510 (2014) (“Marinov™)

EX1055

United States Patent Application Publication to McCloskey et al.
(“McCloskey 117)

EX1056

Boris Hollas and Rainer Schuler, A4 Stochastic Approach to Count RNA
Molecules Using DNA Sequencing Methods, 2812 Algorithms in
Bioinformatics 55-62 (2003) (“Hollas™)

EX1057

Thomas J Albert et al., Direct Selection of Human Genomic Loci by
Microarray Hybridization, 4 Nature Methods 903-905 (2007)
(“Albert”)

EX1058

US 7,537,897 B2

EX1059

Intentionally left blank.

EX1060

Reinhard Stoger, Epigenetics and Obesity, 9(12) Pharmacogenomics
1851-1860 (2008) at
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2652025/ (“Stoger”)

EX1061

Diane P. Genereux et. al, Errors in the Bisulfite Conversion of DNA:

Modulating Inappropriate- and Failed-Conversion Frequencies, 36
Nucleic Acids Research 1-19 (2008) (“Genereux’)

X




IPR2023-00955
U.S. Patent No. 10,240,197

Exhibit #

Description

EX1062

Pierre Nicolas et. al., The Stem Cell Population of the Human Colon
Crypt: Analysis via Methylation Patterns, 3 Plos Computational
Biology 0364-0374 (2007) (“Nicolas™)

EX1063

Transcript of the deposition of Gregory Cooper, Ph.D., taken on
December 20, 2023, in Parse Biosciences, Inc. v. 10x Genomics, Inc.,
Case IPR2023-00876

EX1064

Declaration of Edward R. Reines in support of pro hac vice motion

EX1065

In re Reines Federal Circuit decision, 14-MA0004

EX1066

Personal Statement of Edward R. Reines, Fed. Cir. 14-MA004

EX1067

Opinion, 10X Genomics, Inc. and The Board of Trustees of the Leland
Stanford Junior University v. Parse Biosciences, Inc., C.A. No. 22-
1117-JHS (May 2, 2024 D. Del (No. 209)

EX1068

Intentionally left blank.

EX1069

Transcript of the deposition of John Quackenbush, Ph.D., taken on
June 26, 2024, in Parse Biosciences, Inc. v. 10x Genomics, Inc., Case
IPR2023-00958

EX1070

Declaration of Gregory Cooper, Ph.D.

EX1071

Transcript of the deposition of John Quackenbush, Ph.D., taken on
February 28, 2024, in Parse Biosciences, Inc. v. 10x Genomics, Inc.,
Case IPR2023-00876

EX1072

Joint Claim Construction Brief, 10X Genomics, Inc. and The Board of
Trustees of the Leland Stanford Junior University v. Parse
Biosciences, Inc., C.A. No. 22-1117-JHS (December 7, 2023 D. Del
(No. 104)

EX1073

NEBcutter, https://nc3.neb.com/NEBcutter/prj/pz62Y3ZH7vX-
03Y95 Unnamed

EX1074

Mary Ann Moran et. al, Sizing up metatranscriptomics, The ISME
Journal (2013) 7, 237-243




IPR2023-00955
U.S. Patent No. 10,240,197

Exhibit #

Description

EX1075

Philip Ball, Smallest genome clocks in at 182 genes, Nature (October
12, 2006) doi:10.1038/news061009-10

EX1076

Jose E. Perez-Ortin et. al, A genomic view of mRNA turnover in yeast,
Academie des Sciences (2011) doi:10.1016/j.crvi2011.05.013

EX1077

Intentionally left blank.

EX1078

Intentionally left blank.

EX1079

Excerpts from Opening Expert Report of John Quackenbush, Ph.D.,
10X Genomics, Inc. and The Board of Trustees of the Leland Stanford
Junior University v. Parse Biosciences, Inc., C.A. No. 22-1117-JHS
(May 17, 2024 D. Del)

EX1080

BtsCI, NEB, https://www.neb.com/en-us/products/r0647-btsci

EX1081

Transcript of the deposition of Gregory Cooper, Ph.D., taken on May
2, 2024, in Parse Biosciences, Inc. v. 10x Genomics, Inc., Case
IPR2023-00876

EX1082

Nilima Sarkar, Polyadenylation of mRNA in Prokaryotes, Annu. Rev.
Biochem. (1997), 66:173-97

EX1083

Shimyn Slomovic et. al, RNA Polyadenylation in Prokaryotes and
Organelles; Different Tails Tell Different Tales, Critical Reviews in
Plant Sciences (2006), 25:65-77 doi:10.1080/07352680500391337

EX1084

Excerpts from Redacted Rebuttal Expert Report of John Quackenbush,
Ph.D., 10X Genomics, Inc. and The Board of Trustees of the Leland
Stanford Junior University v. Parse Biosciences, Inc., C.A. No. 22-
1117-JHS (June 14, 2024 D. Del)

EX1085

Declaration of Sylvia D. Hall-Ellis, Ph.D., dated April 17. 2023 and
filed as Exhibit 1065 on March 29, 2024, in Parse Biosciences, Inc. v.
10x Genomics, Inc., Case IPR2023-00876

EX1086

U.S. Patent No. 7,544,473

EX1087

U.S. Patent No. 7,393,665

xi




IPR2023-00955
U.S. Patent No. 10,240,197

I. INTRODUCTION

Patent Owner parrots the same meritless arguments from a parallel proceeding
on another Brenner patent. See IPR2023-00876, Paper 13. Accordingly, this
reply largely mirrors portions of Petitioner’s reply from that proceeding. See
IPR2023-00876, Paper 22. That being said, there is meaningful new evidence in
the form of Dr. Quackenbush’s District Court reports, where he repeatedly
acknowledges that the allegedly inventive aspects of the *197 patent are described
in the prior art. See e.g. EX1084. Dr. Quackenbush, for instance, affirms that
ligation was a “conventional technique.” Id. § 327. And, with regard to the
allegedly inventive dual tagging method, Dr. Quackenbush affirmed that multiple
prior art references “disclose the use of unique tags to identify the origins of a sample
polynucleotide and to distinguish it from other polynucleotides from the same cell.”
1d. 4 332.

Dr. Quackenbush’s assertions to this effect are unsurprising and are consistent
with Patent Owners numerous previous assertions that tagging nucleic acids for
tracking purposes was “as old as the scientific method” and “familiar to every
student in any introductory science class.” EX1016.009; Petition at 12-14. Patent

Owner even said this about the concept of dual-tagging', see Petition at 13-14,

' Emphasis supplied unless otherwise noted.

1
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which is supposedly the central feature of the 197 patent claims. Patent Owner
still does not deny or explain away these prior assertions.

Far from it, when Patent Owner’s expert, Dr. Quackenbush, was asked during
deposition, what was inventive in the 197 patent, he said “I’m not really prepared
to offer an opinion.” EX1069 at 14:4-15, 13:1-10; see also EX1071% at 190:3-18,
203:21-204:5. If anyone should be “prepared” to say something about what might

be inventive in the *197 patent, it is the Patent Owner’s expert.> Of course, the

2 Dr. Quackenbush reaffirmed his testimony from the related *981 IPR as accurate

and relevant to this proceeding. EX1069 at 8:3-9:6, 10:1-8.

3 The frequency with which Dr. Quackenbush purported to have no opinion on
fundamental and basic issues is remarkable and underscores Patent Owner’s
weakness on the merits. See, e.g., EX1069 at 10:9-11:1, 13:1-10, 13:16-14:3,
29:20-30:8, 31:9-17, 35:8-36:10, 38:9-39:25, 40:23-41:21, 45:14-18, 46:3-11,
58:13-61:11, 63:21-64:1, 64:12-18, 65:3-66:5, 68:5-69:10, 87:8-19, 100:4-14; see
also EX1071 at 15:10-25, 16:8-17:3, 20:25-22:15, 23:1-8, 29:6-13, 59:21-60:6,
69:3-25, 73:6-74:8, 75:3-7, 75:8-22, 76:11-21, 77:17-79:11, 79:23-80:19, 92:6-12,
99:11-101:13, 128:5-25, 130:7-132:11, 132:21-133:10, 134:10-135:6, 141:9-18,
147:25-149:2, 149:10-151:2, 151:3-12, 151:18-152:2, 154:1-10, 164:15-165:9,
172:9-173:20, 173:22-174:6, 175:7-176:21, 177:10-179:16, 180:19-181:5, 189:21-
190:18, 190:24-191:8, 198:14-199:19, 214:7-19.
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reason Dr. Quackenbush ducked the question is not because he was not “prepared”
to answer, but because there is nothing non-obvious in the 197 patent.

As confirmed here, Petitioner has easily met its burden of showing that the
claims of the *197 patent are invalid.

II. REPLY REGARDING GROUND 1
A.  McCloskey Is Prior Art

Patent Owner argues Petitioner failed to establish McCloskey is prior art.
POR at 21. The Petition, however, states that McCloskey was published online in
October 2007 and 1s hence prior art under § 102(a) and (b). Petition at 29. Patent
Owner never disputes this publication date, which appears on the face of McCloskey.
EX1004.001. Nonetheless, Dr. Sylvia Hall-Ellis in her non-hearsay testimony
confirms McCloskey’s public availability and prior art status. See EX1085 99 44-
45, 50 (““...it is my opinion that the McCloskey article...was publically available on
or shortly after January 3, 2008...”). Submitting a supporting declaration is
allowed on reply. See, e.g., Hulu v. Sound View Innovations, IPR2018-01039,
Paper 29 at 15 (P.T.A.B. Dec. 20, 2019) (precedential).

B. Sequencing “Entire” Tagged Polynucleotide Is Not Required, Nor
Does Linnarsson Require Fragmentation

Patent Owner contends that Petitioner has somehow advanced a construction

of claim [1G] that requires sequencing “the entire tagged polynucleotide” and that
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the Petition is somehow premised on this. POR at 26-27. Petitioner, however,
has never said any such thing, either here or in parallel district court proceedings.
EX1072.

Petitioner cites § 176 of Dr. Cooper’s declaration to support its position about
what is sequenced in Linnarsson. See Petition at 44. There, Dr. Cooper merely
stated that a “POSA would have understood that the sequencing step of Linnarsson
discloses determining the sample sequence, the first tag sequence, and the second
tag sequence.” Nothing about this statement suggests that either Petitioner or its
expert believes the claims require sequencing the “entire” tagged polynucleotide,
nor does it suggest that the Petition is fundamentally premised on sequencing the
“entire” tagged polynucleotide. All it shows is that Dr. Cooper believes the prior
art shows sequencing capable of capturing sequence information from the tags and
sample, a point Dr. Cooper confirms in the declaration submitted herewith. See
EX1070 99 77-92. Petitioner’s own expert, Dr. Quackenbush, cannot dispute this
because he has admitted that sequencers in 2009 were capable of reading “around
300 nucleotides™ in a single read, which is more than sufficient to generate sequence
information from the tags and sample. EX1079 4 97. This is all that the claims

require.
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Patent Owner, for its part, cites no intrinsic evidence to justify construing the
claims to require sequencing the “entire” tagged polynucleotides. POR at 26-32.
Indeed, the claims do not recite sequencing “entire” polynucleotide(s). As Dr.
Cooper explains, a POSA would understand that “sequencing” a polynucleotide
simply calls for generating sequence information from the polynucleotide, not
sequencing the entire molecule. EX1070 99 8-9, 75-106. While Patent Owner
suggests in its response that the claims require sequencing the “entirety” of the
tagged polynucleotide, it has since thoroughly disavowed any such suggestion.
Indeed, Patent Owner’s own expert has explained in district court that the “claims
do not require sequencing the entirety of the tagged polynucleotides.”  See
IPR2023-00876, Paper No. 36 & EX1067 4 161. This turnabout is unsurprising
because, in fact, the evidence that the claims do not require sequencing ‘“‘entire”
tagged polynucleotides is overwhelming. See EX1070 99 23-32, 77-92; see also
EX1069 at 12:12-19, 67:16-22, 68:16-17:2; EX1071 at 75:3-7, 78:15-24, 80:8-19,
171:24-172:19, 173:8-20.

Nevertheless, even if such a construction were adopted, Patent Owner’s
contention that Linnarsson does not disclose sequencing “entire” polynucleotides
should be rejected because it is based on the mistaken view that Linnarsson requires

the fragmentation approach of Figure 11, which fragments the sample DNA and uses



IPR2023-00955
U.S. Patent No. 10,240,197

biotin to capture the ends of the DNA fragments. POR at 27-29. A restriction
enzyme is later used to release the captured DNA for sequencing. EX1003 at Fig.
11. The biotin and restriction enzyme are part-and-parcel for the fragmentation-
based approach in Figure 11 of Linnarsson. EX1003.006-.007.

Patent Owner’s heavy reliance on Figure of 11 as being Linnarsson’s sole
embodiment is a major error. Indeed, Linnarsson is clear that the steps of Figure
11 are optional, stating “Figure 11, panels A-F, show graphical representation of
steps optionally used in the STRT method.” EX1003 at 5:28-29. Dr. Cooper
confirms Linnarsson does not require fragmentation. EX1070 99 33-61, 93-106;
EX2020 at 9:2-21:13; EX2018 at 23:4-14, 28:2-11, 30:3-31-11. Importantly, the
CDS and TSO in Figures 3 and 4 of Linnarsson—which are cited throughout the

Petition—include neither a biotin nor a restriction enzyme cut site. EX1070 9

4+ Patent Owner in IPR2023-00876 has belatedly argued that Figures 3 and 4 include
a sequence for a restriction enzyme known as Btsl. This, however, is irrelevant
because Linnarsson does not use or ever mention this enzyme, but rather uses a
different enzyme—BtsCI. EX1070 99 57-58. The appearance of the Btsl
sequence in Figures 3 and 4 is mere coincidence. Indeed, Petitioner’s expert
confirms there are “probably tens of thousands of restriction enzymes” that can be
“easily found” on the internet. EX1069 at 22:6-24:6. Websites exist that identify

restriction enzyme cut sites in  arbitrary sequences. See, e.g.,

https://nc3.neb.com/NEBcutter/. Analysis of the relevant sequence from Figure 3
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44-50; 96-98; Petition at 18-19, 30-32, 48. As such, Linnarsson cannot possibly
require fragmentation as in Figure 11, as Petitioner contends. EX1070 99 44-61,
93-106.

This is excruciatingly clear from claims of Linnarsson, which recite
“fragmenting,” only in dependent Claim 27. Notably, claim 27 depends from
dependent claim 26 which recites “processing the cDNA library to obtain a library
suitable for sequencing.” If Linnarsson required fragmenting, this would not be an
optional feature of a dependent claim. id. 9961, 106. Patent Owner and its expert
ignore all of this. Dr. Quackenbush confirmed he did no analysis of Linnarsson’s
claims. EX1069 at 40:1-18; EX1071 at 149:10-151:2, 164:15-165:9.

Moreover, as Dr. Cooper explains, even when it comes to fragmentation, it
can be done in various ways such that the “full complement of fragments” shredded
from the original tagged polynucleotide can be subjected to sequencing and

reassembled to read the original tagged sequence. EX1070 99 52-53, 78-83.

shows that it happens to include cut sequences for numerous different restriction
enzymes. See EX1073. Thus, the mere coincidental existence of a restriction
enzyme sequence in Figures 3 and 4 does not remotely evidence intent to use those

sequences, particularly where, as here, Linnarsson calls out BtsCI, but never Btsl.
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Patent Owner next asserts any theory that relies upon the CDS “fails” because
Linnarsson does not sequence the “entire” tagged polynucleotide and omits
sequencing of the CDS. POR at 31. This also mischaracterizes Linnarsson.
True, in Figure 11 of Linnarsson, the CDS is not sequenced. But this is
unsurprising because Figure 11°s CDS does not include a cell tag. There is no point
sequencing Figure 11°s CDS because it supplies no information associating the
fragment with a particular cell.

But, as Dr. Cooper explains, Linnarsson’s CDS can include a cell tag.
EX1070 99 44, 46, 100. A CDS with a cell tag is taught in Figure 4. EX1003 at
Fig. 4. Linnarsson makes clear, where a cell-tag is included in the CDS, it is
sequenced and used for identification. Id. at 19:4-11, 22:22-28. Dr.
Quackenbush confirmed that this is precisely what the cell tag is used for. EX1071
at 137:14-19, 151:18-153:5. Thus, it would make no sense to include a cell tag in
the CDS only to never determine its sequence and completely ignore it. EX1070
99 44-46, 100-101.

C. A POSA Would Have Been Motivated To Combine Linnarsson and

McCloskey
1. Petitioner’s Insufficient Number of Tags Argument Is
Without Merit

Patent Owner’s primary response on motivation to combine is that

“McCloskey does not have enough barcodes to tag each mRNA molecule of
8
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Linnarsson.” POR at 34 (emphasis in original). Patent Owner states that it
“would be impossible, using McCloskey’s 7-nucleotide barcode (amounting to only
16,348 unique barcodes), to distinguish the 50,000-300,000 mRNA molecules
Petitioner admits POSITA would have expected to be present in a mammalian cell.”
Id. at 35. This argument fails several times over.

First, Patent Owner’s “50,000-300,000” figure is solely for a mammalian cell.
Id. But nothing in the claims of the 197 patent or Linnarsson’s disclosures
requires tagging all the mRNA molecules only in a mammalian cell. Linnarsson
states that its method can be used with the simplest possible cells, explaining that
“in general, cells from any population can be used in the methods, such as a
population of prokaryotic or eukaryotic single celled organisms including bacteria
or yeast.” EX1003 at 13:14-16. As Dr. Cooper explains, bacterium are known
that contain only a little over 1,000 mRNA molecules (or even far less), such that
the 16,384 tags used in McCloskey’s example is sufficient to tag all the mRNA

molecules in such a sample.> EX1070 99 121-122.

> In related IPR2023-00876, Patent Owner has argued for the first time on sur-reply

that McCloskey’s barcode cannot tag mRNA molecules in bacteria because they

cannot be polyadenylated. = This is wrong. See EX1070 9§ 123; EX1082;
9
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Second, even assuming the claims required tagging mRNA from a
mammalian cell, they do not require tagging all the mRNA molecules in such a cell,
as the Patent Owner contends. They only require tagging the “sample
polynucleotides,” which is a subset of molecules from the cell. EX1001 at claim
1. This is indeed Patent Owner’s own position. In District Court, for instance,
Patent Owner asserted that the “‘sample polynucleotides’ are the polynucleotides in
a cell that are being sampled (i.e., the polynucleotides of interest), not all
polynucleotides of that cell.” EX1072 at 23. According to Patent Owner, to
“argue that ‘sample polynucleotides’ means every polynucleotide of the cell would
rewrite the claim and replace ‘sample’ with ‘all.”” Id. at 24. Patent Owner
contention that Linnarsson requires tagging “substantially all mRNA molecules in a
cell,” is incorrect. POR at 8. Dr. Cooper explains that Linnarsson’s design is
capable of tagging all mRNA molecules but is not limited to such a method.
EX1070 9 127.

Third, while Petitioner argues that the use of “16,384 barcodes would not be

enough to tag each mRNA molecule in Linnarsson,” POR at 35, McCloskey’s

EX1083.002 (“Polyadenylation is an important post-transcriptional modification of
prokaryotic...RNA”).

10
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disclosure is not limited to 16,384 barcodes. This is just an example in McCloskey.
In fact, McCloskey includes a general formula for how long the barcodes must be to
distinguish a specific number of molecules:

The number of distinguishable barcodes in a population of
oligonucleotides used in a reaction is determined by the number of
random bases, n. This enables one to distinguish among 4" allele
copies per reaction. We currently use seven nucleotides for the
barcode, giving 16,384 possible barcodes for each encoding

oligonucleotide.

EX1004.004. As Dr. Cooper explains, given this disclosure, a POSA would not
interpret McCloskey as being narrowly limited to a specific approach based on the
use of just 16,384 barcodes. EX1070 9 62-70, 116-129. Dr. Quackenbush
likewise confirmed that a POSA would know how to use “labels of different lengths
depending on their purposes.” EX1069 at 61:20-22, see also id. at 58:13-62:15.
Finally, and related to the foregoing, Patent Owner’s reliance on § 255 of Dr.
Cooper’s declaration simply undermines their position. POR at 36 n.20. Dr.
Cooper merely opines on what would “ensure” unique tagging of every molecule in
a mammalian cell. EX1002 9 255. But, the claims of the 197 patent do not
require that one “ensure” such tagging and, as noted above, are not limited to

mammalian cells either.
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But more importantly, Patent Owner neglects to inform the Board that Dr.
Cooper’s opined that even where one needs to tag many molecules as in a
mammalian cell, it would have been obvious to increase the tag length to capture
more molecules. Id. 9 254-55. Dr. Cooper opines that a POSA “would have
easily designed tag sequences comprising 20-30 random nucleotide bases, which
would allow the creation of 42°-4%° unique barcodes distinguishing among
1,099,511,627,776-1,152,921,504,606,846,976 polynucleotides.” Id. § 255.

2. Petitioner’s Argument That McCloskey Does Not Describe
Single Cell Analysis Is Without Merit

Patent Owner’s argument that McCloskey “is not focused on single cell
analysis” is irrelevant and meritless. Whether McCloskey “focuses” on a topic is
irrelevant. What matters is whether McCloskey clearly teaches single cell analysis.
It does. As McCloskey states, “[w]e recommend that batch-stamps and barcodes
be used when amplifying irreplaceable DNAs and ¢cDNAs for forensic, clinical,
single cell, and ancient DNA analyses.” POR at 38; EX1004.004, .007; EX1002
19117, 160; EX1002 99 130-133.

D. Patent Owner’s Theory For The “First Tag Sequence” Is Clear,
And McCloskey Discloses Such A Sequence

Patent Owner contends that Petitioner maps the “‘first tag sequence’

inconsistently” and McCloskey does not disclose the “first tag sequence.” POR at

12
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41-46. There is, however, no inconsistency, and Patent Owner’s other arguments
on McCloskey are incorrect and irrelevant.

Patent Owner’s claims of confusion about Petitioner’s theory for the “first tag
sequence” are belied by the very first pages of the Petition. There, Petitioner states
that its obviousness theory was based on Linnarsson disclosing the “first tag
sequence” and McCloskey disclosing a “second tag.” Petition 2-3 (“To the extent
Linnarsson does not teach a second tag to distinguish among different molecules,
this concept 1s undeniably taught in McCloskey...”).

The Petition unambiguously states for element [ 1E] that “Linnarsson discloses
that the tag polynucleotide comprises a first tag sequence with the single cell from
which the sample polynucleotide is derived.” Id. at 36. For element [1F],

99 ¢¢

Petitioner does not “change its mapping” “mid-claim” and “abandon” Linnarsson in
favor of McCloskey for the “first tag sequence.” POR at 41, 43. Rather,
Petitioner relies upon McCloskey for the “second tag sequence,” stating
“McCloskey teaches a second tag sequence (i.e., the barcode) distinguishing a
sample polynucleotide (e.g., cDNA) from other sample polynucleotides derived
from the same single cell.” Petition at 38.  Further, even the rationale underlying

Petitioner’s obviousness theory evidences that McCloskey’s is relied on for the

“second tag sequence.” Petition at 40 (Linnarsson discloses the problem of

13
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“potential amplification bias,” and “McCloskey’s method of including a second tag
sequence on the oligonucleotide to distinguish sample polynucleotides derived from
the same single cell solves this problem.”).

Patent Owner nonetheless goes on to argue that McCloskey’s “batch-stamp”
is not a “cell tag” that can be used for “single cell analysis.” POR at 43-45. This
is both incorrect and irrelevant for reasons aforementioned. See supra Part I1.C.2.
Nevertheless, McCloskey’s teaching of a “cell tag” is of limited relevance here
because, as documented above, the Petition relies on Linnarsson for the claimed
“first tag sequence.”

Petitioner next contends that a POSA would not modify Linnarsson’s cell-tag
using McCloskey’s batch-stamp because Linnarsson’s cell tags include a particular
benefit that McCloskey’s batch stamps allegedly do not offer, specifically, a design
that prevents one barcode from being converted to another by a single amplification
or transcription error. POR at44-45. This makeweight argument is irrelevant and
barely needs a response. Even if Petitioner were relying upon McCloskey’s batch
stamp in the way Patent Owner contends, neither logic nor law suggests that a
motivation to combine is lacking unless both Linnarsson and McCloskey offer the
same particular benefits. EX1070 99 112-115. As the Petition and Dr. Cooper

explain, a POSA would be motivated to combine McCloskey with Linnarsson to
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address PCR amplification bias, which was a well-understood problem with a well-
understood solution.  Petition at 40-42; EX1002 99 89-93, 164-167. Patent
Owner does not dispute that using barcodes to overcome amplification bias would
have been one of the standard techniques in a POSA’s toolkit. EX2013 q 25;
EX1071 at 33:8-13, 33:18-34:17, 63:8-64:16.

E. Petitioner’s Response Regarding Claims 8 And 23-25 Are Without
Merit

Patent Owner’s arguments on Claim 8 are baseless. POR at 46. Patent
Owner does not deny that Linnarsson’s CDS hybridizes to the sample polynucleotide
or contend that Linnarsson imposes any limitation that TSO cannot be hybridized to
the sample polynucleotide and extended. Id. More importantly, Petitioner’s
expert recognizes that “hybridization using a label” is a conventional technique in
the *197 patent. EX1069 at 31:9-32:3. Patent Owner’s arguments on Claims 23-
25 are likewise without merit for the reasons addressed in Part I1.C.1.

III. REPLY REGARDING GROUND 2
A.  The Rationale Of Ground 2 Is Straightforward And Clear

Patent Owner’s contention that Ground 2 does not “clearly and consistently
identify its actual combination” is just willful blindness to the clear disclosure of the
Petition. POR at 47-48. Petition and Dr. Cooper sufficiently detail Ground 2’s

combination of Linnarsson and McCloskey, further in view of the knowledge of a
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POSA. Petition at 55-65; EX1002 99 223-250. Patent Owner raises meritless
contentions on Claim 5 and cursorily quibbles on Claims 12 and 26. POR 47-68.

Patent Owner complains “Petitioner’s ligation theory is unclear®.” POR 49.
As Petitioner explains, however, the proposed combination for claim 5 is based on
using the existing cell tag from Linnarsson’s CDS and TSO and modifying either or
both of the CDS and TSO by ligating the barcode from McCloskey so as to introduce
a “second tag sequence.” Petition at 56-58; EX1002 9 224, 227; EX2018 at 51:5-
53:12, 56:5-59:10; EX2020 at 41:22-44:20 (Dr. Cooper’s explanation on ligation
theory). Petitioner’s theory never contemplates “removal” of tags or use of
“redundant tags,” as Patent Owner erroneously complains. POR at 46-47; EX1070
919 144-147.

Patent Owner further contends that “Petitioner does not sufficiently explain
when its argued ligation happens.” POR at 66 (emphasis in original). But the
claims have no requirement as to ligation timing. EX1001 at claims 1, 5; EX2018
at61:4-15. Regardless, Dr. Cooper clarifies that the tag sequence should be “added

after extension.” EX1002 9 230. Patent Owner’s complaints regarding failure to

6 Notably, Patent Owner’s expert could not identify any “specific examples” where

Petitioner’s theory was “unclear.” EX1069 at 43:21-44:4.
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account for the exact timing of ligation relative to PCR amplification and
Linnarsson’s second extension reaction, are without merit. POR at 67.
Petitioner’s theory is that McCloskey’s barcode would be introduced before
amplification to prevent bias that would otherwise result from amplification.
EX2020 at 37:11-39:11; EX2018 at 18:19-21:1, 36:12-37:19, 53:4-12, 61:16-62:20;
EX1002 9 89-93, 113-117. Indeed, Dr. Cooper confirmed that ligation would
happen after Linnarsson’s first extension. EX2020 at 42:4-18 (... ligate it on after
you’ve made that initial cDNA....”); EX2018 at 53:4-12; 58:7-8); EX1070 q 153-
158.  Nevertheless, it is irrelevant whether ligation happens before or after
Linnarsson’s second extension because the result is the same either way. EX1070
99 153-158.

Next, Patent Owner’s assertion that there was a “failure to explain” the
relevance of Hug is baseless. POR at 62. Hug is one of four references cited in
the Petition and by Dr. Cooper as teaching the standard prior art technique of ligation
using linker sequences. EX1002 99 227-29. This is the exact method in the *197
patent. EX1001 at 19:15-23; EX1070 99 159-164. The Petition is clear that
Hug—and the three other cited references—are illustrative of background

knowledge on how a POSA would perform ligation. Petition at 57-58.
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Patent Owner’s contentions on Claims 12 and 26 are also unfounded. POR
68-69. On Claim 12, Patent Owner ignores the articulated motivation that “a
POSA would have readily understood that increasing the amount of oligonucleotide
tags relative to the number of sample molecules would drive the tagging reaction to
completion so that every sample polynucleotide is associated with the same first tag
sequence.” Petition at 60-61; EX1002 9§ 235. Likewise, for Claim 26, Patent
Owner does not explain how Petitioner’s analysis is directed to an “entirely different
concept,” when the petition unequivocally explains that targeting a subset of
polynucleotides having the same sequence would have been an obvious design
choice. Petition 63-65.

Compared to claim 1, dependent claim 5 merely adds the requirement that one
of the tag sequences, such as the second tag sequence, be introduced via ligation.
When asked if this could be considered inventive, Patent Owner’s expert ducked the
question, repeating his refrain that he was “not in a position today to render an
opinion.” EX1071 at 190:24-191:8.  Yet, as Patent Owner’s expert on non-
obviousness, Dr. Quackenbush was plainly “in a position” to answer. That was his
job. The reason he tried to avoid the topic was because ligation is, in fact, a trivial

and obvious modification, a point he ultimately could not deny.
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B. Ligation Was An Obvious Modification That A POSA Would Be
Motivated To Pursue

Patent Owner contends that there would be “no motivation” to use ligation to
introduce a second tag into Linnarsson’s method. POR at 49-51. Patent Owner,
however, ignores the overwhelming evidence showing otherwise.

To begin, Patent Owner does not deny its admissions in federal court that
ligation to introduce tags for DNA sequencing was routine and conventional.
Petition at 57; EX1002 4225; EX1017.011-.012; EX1016.020, .025. Indeed Patent
Owner’s expert has repeatedly confirmed that ligation was conventional, including
for the claimed purpose of introducing tags. EX1069 at 31:9-32:3 (°’197 patent
includes “... ligation ... to be [a] conventional technique[]”), 53:19-54:6; 111:19-
112:7; EX1071 at 33:14-34:17,57:12-58:1, 59:13-60:18, 185:9-15, 186:6-9, 189:12-
19; EX1084 9 327 (admits in parallel district court proceedings that ligation is a
“conventional technique”). This is a powerful indicator of obviousness that
precludes Patent Owner from now relying upon ligation to “evade invalidity.”  See,
e.g., I/P Engine, Inc. v. AOL Inc., 576 Fed.Appx. 982, 987 (Fed. Cir. 2014) (“Given
that its own patents acknowledge that using the original search query for filtering
was a ‘conventional’ technique, I/P Engine cannot now evade invalidity by arguing
that integrating the query into the filtering process was a non-obvious departure from
the prior art.””); see McCoy v. Heal Sys., LLC, 850 Fed.Appx. 785, 789 (Fed. Cir.
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2021) (“The Board did not err by accepting the specification’s own assertions of
what is well known in the art.”).

What is most critical, though, is that the undisputedly routine, standard, and
conventional nature of ligation shows motivation to combine. As documented in
the Petition—and as undisputed by Patent Owner—a POSA would be motivated to
use McCloskey’s barcode with Linnarsson to avoid bias. Petition at 44. To
introduce this tag, a POSA would be naturally motivated to use the conventional
techniques in his or her toolkit. As the Supreme Court has held, a person of
ordinary skill “has good reason to pursue the known options within his or her
technical grasp,” such that § 103 bars the patentability of obvious variations. KSR
Intl. Co. v. Teleflex Inc., 550 U.S. 398, 421 (2007).

Federal Circuit cases are in accord with this basic principle. See, e.g., I/P
Engine,, 576 Fed.Appx. at 987 (reversing verdict of non-obviousness, explaining
that the “fundamental flaw in I/P Engine’s argument is that using an individual user’s
search query for filtering was a technique widely applied in the prior art”); Almirall,
LLC v. Amneal Pharms. LLC, 28 F.4th 265, 274 (Fed. Cir. 2022) (rejecting
contention that Board erroneously found motivation to combine where two prior art
components could be “interchangeably used” and substitution was “routine and

predictable” because agents were “known for use”); Ball Aerosol & Specialty
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Container, Inc. v. Ltd. Brands, Inc., 555 F.3d 984, 992-93 (Fed. Cir. 2009) (reversing
district court finding of non-obviousness based on alleged “conclusory statements in
lieu of an explanation of a motivation to combine” where district court failed to take
account of “routine steps” an inventor would employ).

Beyond this, Dr. Cooper explained that a POSA would be motivated to use
ligation because it would offer added flexibility in tag choice. EX1002 q9230-231;
EX1070 9 142. Patent Owner never challenged Dr. Cooper on this during cross-
examination but now complains that this motivation is “conclusory.” But the
motivation is clear. There are only two reasonable ways to introduce a second tag:
one can include it from the outset when synthesizing the combined tag, or one can
prepare the first and second tags separately and then connect the two by conventional
ligation. EX1070 99 139-142. As Dr. Cooper explains, the latter choice allows
one the flexibility to choose the second tags during the experiment depending upon
the needs of the experiment, while at the same time achieving a result equivalent to
the alternative approach. [Id. 49 136-142; EX2020 at 44:5-20. Selecting an
approach would be nothing more than an obvious and routine design choice.
EX1002 99 230-31.

In sum, the facts here are precisely those that prove obviousness. Ligation

is not challenging, but rather a routine and conventional way to introduce a tag that
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is interchangeable with the alternative approach and that would offer a specific
benefit. See, e.g., Cardiovalve, Ltd. v. Edwards Lifesciences Corp., No. 2022-
2230,2024 WL 1208638, at *3-4 (Fed. Cir. Mar. 21, 2024) (“The device-attachment
option would have been obvious, as the Board found, whether or not there were a
small number of other options that were also obvious.”); Uber Techs., Inc. v. X One,
Inc., 957 F.3d 1334, 1340 (Fed. Cir. 2020) (“[B]ecause Okubo’s terminal-side
plotting and Konishi’s server-side plotting were both well known in the art, and were
the only two identified, predictable solutions...it would have been obvious to
substitute server-side plotting for terminal-side plotting in a combination of Okubo
and Konishi.”); Nike, Inc. v. Adidas AG, No. 2021-1903, 2022 WL 4002668, at *8
(Fed. Cir. Sept. 1, 2022) (citing Sandt Technology, explaining that ‘“clear
motivation” to modify exists where modification was “slight variation that produced
convenience” and “was common’); ACCO Brands Corp. v. Fellowes, Inc., 813 F.3d
1361, 1367 (Fed. Cir. 2016) (explaining that where an “ordinary artisan would...be
left with two design choices ...[e]ach of these two design choices is an obvious
combination”); Wyers v. Master Lock Co., 616 F.3d 1231, 1241 (Fed. Cir. 2010)
(holding that a motivation to combine and a reasonable expectation of success exist
when “it 1s simply a matter of common sense” to combine known elements of the

prior art to solve a known problem).
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Notably, the 197 patent never suggests that ligation is inventive, nor does
Patent Owner point to indicia of non-obviousness. EX1069 at 15:9-21. If
anything, it would be error to conclude that a POSA would be unmotivated to pursue
ligation.  See, e.g., Uber, 957 F.3d at 1339 (reversing Board finding of no
motivation where inter alia “the alleged novelty of the *593 patent is not related to
the differences between server-side or terminal-side plotting™); Randall Mfg. v. Rea,
733 F.3d 1355, 1363 (Fed. Cir. 2013) (reversing Board finding of no motivation
where inter alia claimed element was a familiar component and “neither FG nor the
Board points to any objective indicia of non-obviousness™).

C. Ligation Could Be Easily Used Successfully In Combination With
Linnarsson

Patent Owner argues that ligation is incompatible with Linnarsson’s Figure
11, contending that biotin would block ligation and that the restriction enzyme cut
sites are either absent or in the wrong spot to accommodate ligation. POR at 52-
68.

These arguments, however, are all irrelevant for the simple reason that
Linnarsson’s disclosure is not limited to Figure 11.  Linnarsson discloses
embodiments—most notably in Figures 3 and 4—that do not use fragmentation and

capture. Hence there is no biotin that would block ligation, nor are there any
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complications from the use of restriction enzymes because such enzymes are simply
not used. See supra Part II.AB; EX1070 99 39-61, 96-100.

Patent Owner argues that the biotin and other components of Figure 11 are
mandatory. POR at 56. But Linnarsson says just the opposite, explaining that
“Figure 11...show([s] ...steps optionally used in the STRT method.” EX1003 at
5:28-29; EX1070 99 39-61, 96-100.

What’s more, while Patent Owner complains of alleged barriers to adding
other sequence to Linnarsson’s TSO and/or CDS, Linnarsson teaches just this,
stating, for instance, that “[a]rbitrary sequence can be inserted at the 5' end of the
TSO, after the 5' APS, or after the cell-tag, but not at the 3' end.” EX1003 at 25:1-
2; EX1070 99 149-152. If Linnarsson taught solely a narrow technique based on
biotin and restriction enzymes that was incompatible with additional tag sequences,
it would never state that one can introduce “arbitrary” sequences.

Even if Figure 11 were Linnarsson’s sole embodiment, Patent Owner’s
arguments that ligation might clash with Linnarsson still fail because the “test for
obviousness is not whether the features of a secondary reference may be bodily
incorporated into the structure of the primary reference.” In re Keller, 642 F.2d
413, 425 (C.C.P.A. 1981). Indeed, a “person of ordinary skill is also a person of

ordinary creativity, not an automaton.” KSR, 550 U.S. at 421.
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As Dr. Cooper explains, a POSA would be intelligent enough to know that if
one wanted to ligate a sequence to the CDS or TSO and still use biotin for
fragmentation and capture, the biotin could not be at the end of the CDS or TSO but
would instead need to be added after ligation or included with the barcode.
EX1070 9 149-152. Likewise, a POSA would understand that if one wished to
use fragmentation and capture through the use of a restriction enzyme, one would
need to include the restriction enzyme cut site upstream (not downstream) of the
molecular barcodes site so that the barcode is released from the capture bead for
sequencing. EX1070 99 153-158.

IV. REPLY REGARDING GROUND 3

Patent Owner’s contention that there is no motivation to “further modify”
Ground 1 for the purposes of Ground 3 is baseless. POR at 69. Patent Owner
ignores Petitioner’s articulated motivation, that a “POSA would have understood
that increasing the number of polynucleotides tagged with a unique second tag
sequence increases the accuracy of counting, and would have thus been motivated
to ensure that each polynucleotides is tagged with a unique second tag sequence.”
Petition at 65-67; EX1002 4 251-256. Thus, “a POSA would have been motivated

to ensure that each sample polynucleotide is tagged” and would have looked to the
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methods of McCloskey II to “design molecular tags to have a sufficient number of
randomly selected nucleotides.” Id.; EX1002 99 165-166.

V. LINNARSSON, MCCLOSKEY AND MCCLOSKEY II ARE
ANALOGOUS ART

Patent Owner alleges that Petitioner fails to establish that Linnarsson,
McCloskey and McCloskey II are analogous to the *197 patent. Yet, a “petitioner
is not required to anticipate and raise analogous art arguments in its petition; instead
a petitioner can use its reply” to address such arguments.  Sanofi-Aventis
Deutschland GmbH v. Mylan Pharms., 66 F.4th 1373, 1379 (Fed. Cir. 2023).

Linnarsson and the ’197 patent meet the analogous art standard as both
references deal with “analysis of gene expression in single cells or in a plurality of
single cells” based on nucleic acid tagging and sequencing. Compare, e.g.,
EX1003 at Abstract, 1:6-9, 3:25-4:2, 9:23-10:2, 10:15-30, Fig. 11, claims 1, 23-24
with EX1001 at Title, Abstract, 6:33-7:22, claim 1; EX1070 9 169.

McCloskey, McCloskey II and the *197 patent also meet the analogous art
standard as both references deal with tagging polynucleotides for amplification,’
with McCloskey even teaching a two-part tag that identifies the “DNA source such

as the patient or sample identification” and also “distinguishes among sequences

7 Hug is analogous for similar reasons. EX1070 9 164.

26



IPR2023-00955
U.S. Patent No. 10,240,197

arising from different cell or allele copies.” Compare, e.g., EX1004.002, Fig. 1
with EX1001 at Title, Abstract, 6:33-7:22, claim 1; EX1070 9 170.

VI. CONCLUSION

The *197 patent should be cancelled.
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