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The ’127 Patent’s groundbreaking sequencing technology

2

U.S. Patent 10,760,127 “Methods of Lowering the Error Rate of Massively Parallel 
DNA Sequencing Using Duplex Consensus Sequencing.”

EX1001, Fig. 1; Inst. Dec., 3

EX1001, 17:8-10; Inst. Dec., 3

EX1001, 21:46-49; POR, 68

EX1001, 3:64-65; POR, 68
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Overview of Duplex Consensus Sequencing

3

EX1001, Fig. 1; POR, 8
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4

Guardant’s RCR Embodiment
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Guardant’s Rolling Circle Replication Embodiment

5

Petition

Pet., 24-25; POR, 3
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Guardant’s RCR embodiment fundamentally changes the template from a 
circular SMRTbell to large, linear concatemer molecules

6

EX2014, ¶¶98, 122, 178; POR, 29, 47; EX1021, Fig. 3 

SMRTbell template

EX2072, 29:13-32:18, 91-94; Surreply, 18-19;

RCR

RCR

RCR

EX1021, Fig. 3
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Dr. Larrea admitted that SMRT sequencing was a “nascent” technology

7

Dr. Larrea Deposition Transcript (EX2072)

Chiron Corp. v. Genentech, Inc., 363 F.3d 

1247, 1254 (Fed. Cir. 2004) 

“Nascent technology, however, 

must be enabled with a ‘specific 

and useful teaching.”

EX2072, 28:7-15; Surreply, 16



Demonstrative Exhibit—not evidence

8

A POSA would have had no reason to 
combine Travers 2010 and Travers ’075 to 

arrive at the ’127 patent claims 
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Guardant relies on both Travers 2010 and Travers ’075 to allegedly meet all 
the claim limitations

9

Pet., 6; Surreply, 14; POR, 25-26

Pet., 19; Surreply, 14; POR, 25-26

Petition

Petition
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Guardant relies on a combination of  Travers 2010 and Travers ’075

10

Pet., 20-88; Surreply, 14; POR, 23-24

Both Travers ’075 

and Travers 2010

Only Travers ’075 Only Travers 2010

Claims 1 preamble, 
1.1, 1.3-1.7, 2, 5-8, 
10-11, 19, 22, 29-30

Claims 1.2, 3, 12-18, 
20-21, 23, and 26-28

Claims 9 and 24-25
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Guardant fails to provide sufficient rationale for combining Travers 
2010 and Travers ’075

11

Pet., 20; Surreply, 14; POR 23-29

Trivascular Inc. v. Samuels, 812 F.3d 1056, 1066 (Fed. Cir. 2016) 

“the Board ‘must still be careful not to allow hindsight 

reconstruction of references ... without any explanation as to 

how or why the references would be combined to produce the 

claimed invention”

Petition

Surreply, 14-15; POR 44



Demonstrative Exhibit—not evidence

’127 Patent claims require amplifying after attaching adapters and before 
sequencing

12

Claim 1: Claim 22:

EX1001, claims 1, 22; POPR, 5-8; POR, 5-8
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Board Agreed with Univ. of Washington Regarding Sequence of Steps Claimed

13

Institution Decision (Paper 14), 9-10

IPR2022-00817 Institution Decision

Guardant does not dispute that the ’127 patent claims recite an 
amplification step that is followed by sequencing  

Pet., 3-4
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A POSA would have understood that a major advantage of the PacBio SMRT 
sequencing workflow was it did not use amplification after ligation

14

EX1021, 5; POR, 24, 26

Polaris Indus. v. Arctic Cat, Inc., 882 F.3d 1056, 1069 (Fed. Cir. 2018)

“[A reference’s] statements regarding preferences are relevant to a 

finding regarding whether a skilled artisan would be motivated to 

combine that reference with another reference.” POR, 26

Travers 2010 (EX1021): 

14
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Prior art taught the advantages of no amplification in the SMRT sequencing 
workflow

15

EX2002, 4330, Table 2; POR, 24

Niedringhaus

Schadt

EX2023, 7; POR, 24

Liu

EX2024, 4; POR, 24-25

EX2024, 3; POR, 25
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Guardant never explains why POSA would have sought to toss aside the 
established and advantageous SMRT sequencing workflow in Travers-2010

16

Nowhere in the Petition or in Dr. 
Quackenbush’s declaration does Guardant 
explain why a POSA would have opted to 
modify the advantageous SMRT 
sequencing workflow in Travers 2010 
with Travers ’075’s RCR step. 

Personal Web Techs., LLC v. Apple, Inc., 848 F.3d 987, 994 (Fed. Cir. 2017)

“a clear, evidence-supported account of the contemplated 

workings of the combination is a prerequisite to adequately 

explaining and supporting a conclusion that a relevant skilled 

artisan would have been motivated to make the combination and 

reasonably expect success in doing so.”
POR, 25, 57

Dr. Satija (UW)

EX2014, ¶111; POR, 26-27POR, 25
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POSA would have understood that introducing an unnecessary amplification 
step into the SMRT sequencing workflow would introduce errors

17

EX2017, 2; EX2014, ¶111; POR, 26; Surreply, 16

EX2068, 6; EX2014, ¶111; POR, 26; Surreply, 16

EX2006, 5; POR, 27; EX2014, ¶111

Egan 2012 (EX2006)

Johne 2009 (EX2017)

Esteban 1993 (EX2068)
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Guardant does not contest that RCR would introduce errors 

18

Dr. Satija (UW)

EX2014, ¶111; POR, 26; Surreply, 16
PO Surreply

Surreply, 16
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Guardant’s RCR embodiment creates critical problems

19

Problem 1: RCR linear concatemers would bind multiple polymerases per 

concatemer molecule, rendering the sequencing data completely 

unreadable.

Problem 2: the smaller-sized RCR replication products would not possess 

sufficient copies of the target DNA required for SMRT sequencing, 

rendering them unsuitable for SMRT sequencing applications. 

Problem 3: due to their slower diffusion, the large linear concatemers 

would not efficiently compete for occupancy in the ZMW wells for SMRT 

sequencing. 

Problem 4: the large linear concatemers would form complex secondary 

structures and be unable to fit into the tiny ZMW wells for SMRT 

sequencing. 
EX2014, ¶14-27, 122-127; POR, 30-31; Surreply, 17-27
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20

Problem 1: multiple polymerase binding would 
render data unreadable
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Problem 1: If two or more polymerases bind to the floor of a ZMW, the data 
would be unusable

21

EX2014, ¶134-135; POR, 33-35
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Problem 1: SMRT sequencing requires that the ternary complex be 
distributed at one complex per ZMW well

22

Eid 2009 (EX2001)

EX2001, 3; EX2014, ¶130; POR, 32

Niedringhaus 2010 (EX2002)

EX2002, 4; EX2014, ¶130; POR, 32

PacBio Backgrounder (EX2021)

EX2021, 4; EX2014, ¶130; POR, 32

EX2021, 1; EX2014, ¶130; POR, 32
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Problem 1: Guardant’s RCR embodiment would have repeating copies of 
primer/polymerase binding sites

23

Travers 2010 (EX1021)

EX1021, Fig. 3; EX2014, ¶133; POR, 33
EX1021, Fig. 3; EX2014, ¶133; POR, 33

Dr. Satija (UW)
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Problem 1: Dr. Larrea admitted that linear concatemer templates would have 
numerous polymerase binding sites

24

3 loops around SMRTbell template

5 loops around SMRTbell template

10 loops around SMRTbell template

Dr. Larrea admitted that there were seven 
polymerase binding sites produced from 3 loops 
around a SMRTbell. 

Dr. Larrea admitted that there were 11 polymerase 
binding sites produced from 5 loops around a 
SMRTbell. 

Dr. Larrea admitted that there were 21 polymerase 
binding sites produced from 10 loops around a 
SMRTbell. 

EX2072, 29:13-32:18, 91-94; Surreply, 18-19

SMRTbell template

Dr. Larrea identified two polymerase binding sites 
on a normal SMRTbell. 
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Problem 1: Dr. Larrea admitted that linear concatemer templates would have 
numerous polymerase binding sites

25

3 loops around SMRTbell template

5 loops around SMRTbell template

10 loops around SMRTbell template

EX1021, 3, Fig. 3; POR, 31-33; Surreply, 18-19; 

EX2014, ¶128-137; EX2072, 29:13-32:18, 91-94
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Problem 1: Dr. Larrea admitted that polymerase binding is unpredictable 

26

Dr. Larrea Deposition Transcript (EX2072)

EX2072, 32:10-18; Surreply, 18, 23
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It is undisputed that Guardant’s RCR concatemers form 
complex secondary structures

27

EX2014, ¶188-189; POR, 31-34, 50-51; Surreply, 19-20
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Problem 1: Guardant does not dispute that RCR concatemers would form 
secondary structures that multiple polymerases can bind to

28

EX2014, ¶¶185-189 (annotated); Surreply, 19-20; POR, 31-34

= polymerase binding sites
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Problem 1: Dr. Larrea admitted that the biotin-streptavidin interaction 
between polymerases and the ZMW floor is very “strong”

29

Dr. Larrea Deposition Transcript (EX2072)

EX2072, 37:2-9; Surreply, 20; POR, 31-34
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Problem 1: The art taught to avoid multiple polymerase molecules per ZMW

30

Eid 2009 (EX2001)

EX2001, 4; Surreply, 21

Korlach 2008 (EX2030)

EX2030, 5; Surreply, 21
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Problem 1: Dr. Larrea admitted that no useable data was generated from a 
ZMW with multiple polymerases

31

Dr. Larrea Deposition Transcript (EX2072)
EX2072, 96; Surreply, 21

EX2072, 41:12-18; Surreply, 21

PacBio Glossary of Terms



Demonstrative Exhibit—not evidence

Problem 1: Tomaney teaches excluding data from ZMWs when multiple 
polymerases are sequencing in the ZMW

32

US2009/0024331 (“Tomaney”) is incorporated 
by reference in Travers ’075

Surreply, 22; EX1018, ¶135, 141

Surreply, 22; EX2072, 189(¶178)

Surreply, 22; EX2072, 58:9-59:3, 189(¶181)

Tomaney
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Dr. Larrea did not consider Tomaney

33

Dr. Larrea Deposition Transcript (EX2072)

EX2072, 57:8-13; Surreply, 22
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Dr. Larrea admitted that the goal of loading SMRTbell complexes onto ZMWs 
was to maximize the number of single polymerase-bound templates

34

Dr. Larrea Deposition Transcript (EX2072)

EX2072, 33:18-34:8; Surreply, 22
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Guardant wrongly argues that the stoichiometric optimum for the 
polymerase:template ratio is 2 polymerases bound to each template

35

EX1035, 34; Reply, 16

This sentence only reflects the optimum stoichiometric ratio for achieving Poisson 
distribution with normal SMRTbell templates, not large concatemers. 

Dr. Larrea (Guardant)

EX1033, ¶10; Surreply, 22-23
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36

Problem 2: smaller-sized RCR products would not 
possess sufficient copies required for SMRT 

sequencing
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A POSA would have known that rolling circle replication produces a smear of 
reaction products with a wide range of sizes

37

EX1021, Fig. 3 (annotated); EX2014, ¶141; 

POR, 35-36; Surreply, 24

Travers 2010 (EX1021)
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The art taught that rolling circle replication produces a smear of products

38

Demidov 2002 (EX2036)

EX2036, Fig. 3B; EX2014, ¶142; POR, 37

EX2036, 2; EX2014, ¶142; POR, 37
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A POSA would have known that ZMWs are small with a diameter between 50-
100 nm

39

Schadt (EX2023)

EX2023, 5; EX2014, ¶153; POR, 35, 45

Levene (EX2029)

EX2029, 2, Fig. 2 (annotated); EX2014, ¶153, 174; POR, 35, 45-46

Korlach (EX2030)

EX2030, 4; EX2014, ¶153; POR, 35, 45-46; Surreply, 22
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Problem 2: POSA would understand that there is a loading bias in favor of 
small templates

40

Zhang 2012 (EX2028)

EX2042, 4; EX2014, ¶161; POR, 42

Coupland (EX2042)

EX2028, 61; EX2014, ¶159; POR, 41-42

Loomis (EX2046)

EX2046, Fig. S4 (excerpt); EX2014, ¶162; POR, 42
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41

Problem 3: large linear concatemers would not 
efficiently compete for occupancy in the ZMW wells
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Problem 3: Larger concatemer products would be outcompeted by smaller 
products for diffusion into ZMWs

42

Dr. Satija (UW)

EX2014, ¶166; POR, 44
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Guardant’s Reply size-selection protocols do not solve the problem

43

Guardant’s new 

proposed size 

selection methods

Removes Retains

ChromaSpin 1000 Products smaller than 

300 bp

DNA larger than 1,350 bp

Magnetic beads Hairpin dimers DNA larger than hairpin 

dimers

AMPure PB beads Products smaller than 

400 bp 

DNA larger than 400 bp

AMPure XP beads Products smaller than 

100 bp

DNA larger than 100 bp

EX1018, ¶145; EX2072, 45:9-15, 48:1-8; 50:18-51:9, 108; 

EX1035, 3, 24; EX1036, 12; Surreply, 24; Reply, 18-19
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Guardant’s size selection methods on Travers 2010 Figure 3

44

Retained by Chromaspin 1000

Retained by AMPure PB beads 
and AMPure XP beads

EX1021, Fig. 3; EX2072, 45:9-15, 48:1-8; 50:18-51:9, 108; 

EX1035, 3, 24; EX1036, 12; Surreply, 24; POR, 33.

Travers 2010 (EX1021), Figure 3

Retained by Magnetic beads
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POSA would not have used gel electrophoresis as a size selection technique 
because it exposes DNA to intercalating dyes and UV radiation

45

PacBio Template Preparation and Sequencing Guide (EX1035)

EX1035, 5; EX2072, 52:8-53:15, 127; 

Surreply, 25
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Travers 2010 did not perform size selection using gel electrophoresis

46

Travers 2010 (EX1021), Figure 3

EX1021, 4, Fig. 3; Surreply, 18, 24-25
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47

Problem 4: large linear concatemers would 
form complex secondary structures and be 

unable to fit into ZMW wells 
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Problem 4: The geometry of the ZMWs posed physical constraints on 
Petitioner’s RCR embodiment

48

EX2014, ¶188-189; POR, 50-51
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Guardant’s evidence of “large templates” pertain to long, linear SMRTbells, 
not large concatemers with complex secondary structures

49

Each only discuss the ability 
of SMRTbell templates to 
enter the ZMW, not RCR 
concatemers Surreply, 26

Reply, 22

Reply, 22

Reply

Reply, 23
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Guardant’s argument that RCR concatemer structures are “flexible” would 
only exacerbate Problem 1

50

Petitioner does not dispute: 

• RCR concatemers would indeed form secondary structures. 

• RCR concatemers would have numerous polymerase binding sites. 

• Secondary structures of RCR concatemers would fluctuate in solution. 

Surreply, 26; EX2014, ¶170-197 

Surreply
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The ’127 Patent does not disclose Petitioner’s RCR embodiment;
Product I contains Illumina flow-cell binding sites

51

EX1001, 9:55-65; Surreply, 2-3

EX1001, 8:12-31; Surreply, 2-3

Dr. Larrea Deposition Transcript (EX2072)

EX2072, 35:18-37:1; Surreply, 3
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Petitioner’s RCR embodiment is not encompassed within the claimed 
methods

52

The ’127 Patent (EX1001)

EX1001, 10:55-66; Surreply, 3

Travers 2010 
(EX1021)
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Petitioner’s RCR embodiment is not encompassed within the claimed 
methods

53

The ’127 Patent (EX1001)

EX1001, 10:66-11:2; Surreply, 3-4

The specification is pointing to a sequence in a hairpin 
adapter design that would be suitable in the specific assay 
for Product I Surreply, 4

EX1001, 9:55-65
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Petitioner’s RCR embodiment is not encompassed within the claimed 
methods

54

The ’127 Patent (EX1001)

EX1001, 11:8-18; Surreply, 4

The specification is pointing out that U-shaped adapters are for 
protection from digestion by exonuclease and can be opened up 
later, i.e. not for SMRT sequencing

Surreply, 4
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Petitioner’s RCR embodiment is not encompassed within the claimed 
methods

55

The ’127 Patent (EX1001)

EX1001, 11:8-18; Surreply, 4-5

Surreply, 4-5

Surreply
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Petitioner’s RCR embodiment is not encompassed within the claimed 
methods

56

The ’127 Patent (EX1001)

EX1001, 11:8-18; Surreply, 5

Surreply, 5

Surreply
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Petitioner wrongly alleges that Dr. Satija confirmed the claims encompass 
Travers’ amplification embodiment

57
EX2014, ¶¶75-95, 113-197, 215; Surreply, 5

Surreply
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Claim 10 does not encompass Travers ’075’s RCR embodiment

58

EX1037, 108:5-10; Surreply, 5

Satija Dep. Tr. 



Demonstrative Exhibit—not evidence

59

Missing element: 
“first and second strand sequence reads” 

(claims 1-21)
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Claim 1 recites obtaining “first and second strand sequence reads”

60

U.S. Patent 10,760,127

EX1001, claim 1

the
at
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Dr. Satija testified that “first and second strand sequence reads” refer to the 
products of multiple, distinct sequencing reactions

61

“First and second strand 
sequence reads” 

POR, 9; EX2014, ¶60-65

multiple and distinct sequencing reactions, each 
resulting in a sequence read, rather than a single 
sequencing reaction producing a single sequence 
read containing multiple subparts, i.e. “subreads.”

EX2014, ¶60

Dr. Satija (UW)
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“First and second strand sequence reads”

62

EX1001, 4:45-49; POR, 9; EX2014, ¶62

’127 Patent

EX1001, 4:12-18; POR, 9; EX2014, ¶62
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“First and second strand sequence reads”

63

EX1001, 9:1-14; POR, 9; EX2014, ¶62; Surreply, 8

’127 Patent
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Travers 2010 and Travers ’075 do not disclose “first and second strand 
sequence reads”

64

EX1021, 2; POR, 12; EX2014, ¶76

Travers 2010 (EX1021)
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Travers 2010 and Travers ’075 do not disclose “first and second strand 
sequence reads”

65

EX1021, 2; POR, 11-12; EX2014, ¶77

EX1021 (Travers 2010), Fig. 4

EX1021, 5; POR, 11-12; EX2014, ¶77

Travers 2010 (EX1021)
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Guardant has not shown that Travers teaches separate sequence reads 
derived from each of the original first and second strands

66

Dr. Quackenbush (Guardant)

POR, 12-13; EX1002, ¶81; Pet., 25

Petition

Dr. Quackenbush parrots the language in the Petition:
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PacBio differentiated between sequencing read and subreads

67

Surreply, 9; EX2072, 39:20-

42:24; EX1018, Fig. 3B, ¶55

Travers ’075’s “sequencing” 

readout”

PacBio Glossary of Terms
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Dr. Larrea admitted that PacBio’s subreads were portions of a sequence read

68

Surreply, 9; EX2072, 42:6-25

Dr. Larrea (Guardant)
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Dr. Larrea admitted that PacBio sequencing generates a single contiguous output of 
sequence data from one sequencing reaction

69

Surreply, 8; EX2072, 38:16-23

Dr. Larrea (Guardant)
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Guardant alleges that UW’s arguments are “limited” to certain embodiments 

70

Reply, 7

EX1001, Abstract; Surreply, 7

EX1001, 6:20-30, 8:54-65, 9:51-65; Surreply, 7

“Product I”

Reply

’127 Patent

’127 Patent
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71

Missing Element: 
Grouping strand sequence reads into 

families (claims 22-30)
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Claim 22 recites grouping the sequence reads into families 

72

each of the

EX1001, claim 22



Demonstrative Exhibit—not evidence

Family grouping is grouping sequence reads derived 
from the same original molecule 

73

EX1001, Fig. 1, 3:61-64; POR, 8
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’127 Patent Figure 3

74

EX1001, 4:12-37, Fig. 3; POR, 9



Demonstrative Exhibit—not evidence

Dr. Quackenbush previously testified that the specification teaches family 
grouping using molecular barcodes

75

EX2073, 311, ¶33; Surreply, 11

Dr. Quackenbush (Guardant) EX1001, 4:17-18; Surreply, 11

EX1001, 3:61-64; Surreply, 11

EX1001, 16:40-41; Surreply, 11

’127 Patent Disclosures:
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Dr. Quackenbush points only to Travers’ sample barcodes

76

EX1002, ¶113

Dr. Quackenbush (Guardant)

What Travers ’075 actually discloses:

EX1018, ¶100; POR, 14
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Travers ’075’s “pooling” of indexed barcodes is different from the claimed 
family “grouping” step

77

Dr. Satija (UW)

EX2014, ¶84; POR, 14

Indexing barcodes

Molecular barcodes
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Guardant previously argued that index sequences are different from 
molecular barcodes

78

EX2019, 18; EX2014, ¶85; POR, 14-15; Surreply, 12

Guardant Response to Notice of Opposition (EX2019) 

Travers ’075 (EX1018) 
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Guardant ignores Claims 22’s requirement to use both barcode sequence and 
“DNA fragment-specific information” to group reads into families

79

Dr. Quackenbush (Guardant)

EX1002, ¶113

Dr. Satija (UW)

EX2014, ¶86; POR, 15; Surreply, 10-11
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Guardant ignores the specification’s description of a grouped 
“family” of strand sequence reads

80

Surreply, 11

In its Reply, Guardant only describes sample grouping, not family 
grouping, as claimed:

Reply

Surreply

Reply, 11



Demonstrative Exhibit—not evidence

Travers does not use its index barcodes in any grouping step

81

EX1018, ¶98; Surreply, 11

Travers ’075

Surreply

Surreply, 11



Demonstrative Exhibit—not evidence

Travers ’075’s index barcodes serve a different purpose than the ’127 patent’s 
molecular barcodes of claim 22

82

Dr. Satija (UW)

EX1037, 89:16-20; Surreply, 12

Surreply

Surreply, 12
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Travers ’075’s sample barcodes cannot be used in claim 22

83

Dr. Satija (UW)

EX2014, ¶16; POR, 13-15

….

’127 Patent

EX1001, claim 22

EX2014, ¶84; POR, 13-15
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84

Missing Element:
Using asymmetry of asymmetrical double-

stranded adapter-DNA molecules  (claim 19)



Demonstrative Exhibit—not evidence

Claim 19 uses asymmetric adapters to differentiate the first and second 
strand sequence reads

85

U.S. Patent 10,760,127

first strand

EX1001, claim 19



Demonstrative Exhibit—not evidence

Guardant fails to meet its burden in its challenge of claim 19 

86

Pet., 52-53

Petition

Entire discussion of 
claim 19 in Petition 
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Claim 19 leverages asymmetric adapter DNA to differentiate first and second 
strand sequence reads

87

Dr. Satija (UW)

EX2014, ¶89; POR, 16; Surreply, 12-13 

’127 patent

EX1001, 3:64-4:3; POR, 16; Surreply, 12-13 
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Travers ’075 does not disclose using adapter asymmetry to distinguish first 
and second strands

88

Dr. Quackenbush (Guardant)

EX1002, ¶171-173; POR, 16-17; Surreply, 12-13 

EX1018, ¶54; POR, 16-17; EX2014, ¶92; Surreply, 12-13 

What Travers ’075 actually discloses:
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Travers ’075 does not disclose using adapter asymmetry to distinguish first 
and second strands

89

EX1018, ¶54; POR, 16-17; EX2014, ¶92; Surreply, 12-13 

EX1018, ¶98; POR, 16-17; EX2014, ¶92; Surreply, 12-13

Travers ’075 (EX1018): 
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Travers 2010 also does not disclose using adapter asymmetry to distinguish 
first and second strand sequence reads

90

EX1021 (Travers 2010), Figure 1

POR, 17-18; EX2014, ¶93; Surreply, 12-13

Dr. Satija (UW)
Travers 2010 (EX1021): 
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Travers 2010 also does not disclose using adapter asymmetry to distinguish 
first and second strand sequence reads

91

EX1021 (Travers 2010), Figure 4

POR, 17-18; EX2014, ¶93; Surreply, 12-13

Dr. Satija (UW)

EX2014, ¶93

Travers 2010 (EX1021): 
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Travers ’075 or Travers 2010 does not teach differentiating the first and 
second strand reads using asymmetric adapters

92

Dr. Quackenbush (Guardant)

Dr. Satija (UW)

EX2014, ¶94

EX1002, ¶172

POR, 17-18; Surreply, 12-13
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Attaching U-shaped adapters in Travers does not read on Claim 19

93

Guardant has not shown that the art actually teaches a method of using the 
asymmetric nature of the adapter-DNA molecules to differentiate first and 
second strand sequence reads, as claimed. 

Reply, 12

POR, 16; 

Surreply, 13

Reply Dr. Satija (UW)

EX2014, ¶91

EX2014, ¶93
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Guardant fails to explain how any adapter-DNA asymmetry would be maintained in its 
linear rolling circle replication (“RCR”) concatemers

94

• Claim 19 relies on the asymmetry to differentiate first and second strand reads, so the asymmetry must be 
maintained in the amplified product and used to differentiate first and second strand reads.

• Guardant’s proposed RCR embodiment loses asymmetry when the molecule is replicated and becomes 
linear and single-stranded. 

Reply, 13

EX2014, ¶98; Surreply, 13; POR, 18, 22-23, 47

Reply
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Objective indicia support patentability 



Demonstrative Exhibit—not evidence

The ’127 Patent’s duplex sequencing technology
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EX1001, 21:46-52; POR, 68

EX1001, 3:64-65; POR, 68

Relating and
distinguishing strands; 

comparing strands

Using asymmetry
of adapter-DNA

’127 Patent

’127 Patent

c

c

c

c
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The ’127 Patent claims embody duplex sequencing
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POR, 15, 68-74; EX1001, 37:30-40:58; EX2020, 482 

first strand
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Summary of UW’s Evidence of Objective Indicia
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Industry Praise
• Kirsch (EX2007) praise for Duplex Sequencing 
• GEN Edge (EX2065) praise for Duplex Sequencing

Long-Felt Need
• GEN Liquid Biopsies (EX2051)
• GEN Sequencing Stars (EX2052) 
• BusinessWire (EX2053)

Unexpectedly superior results
• Schmitt’s Duplex Sequencing (EX2050)

Petitioner only challenges nexus of Kirsch and Schmitt

POR, 68-74; Surreply, 27-29
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Objective Indicia: Industry Praise
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POR, 69-72; Surreply, 27-29; EX2065, 1-3

GEN Edge: “one in (ten) million” technology

c

c



Demonstrative Exhibit—not evidence

Objective Indicia: Industry Praise
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POR, 69-72; Surreply, 27-29; EX2007, 1

Kirsch:

c
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Objective Indicia: Long-Felt Need
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POR, 72; Surreply, 27-29; EX2052, 4-5

GEN 
Sequencing Stars:
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Objective Indicia: Long-Felt Need
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POR, 72; Surreply, 27-29; EX2053, 1

Business Wire:

c

c
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Objective Indicia: Unexpectedly Superior Results

POR, 73; Surreply, 27-29; EX2014, ¶¶241-242; EX2050, 5

3.8  10-10

EX2014, ¶241

cDr. Satija (UW)

Schmitt 2012

EX1021, Fig. 7

10-4

Travers 2010

Dr. Satija (UW)

EX2050, 5

EX2014, ¶242

103
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Objective indicia are not exclusively tied to DCS methods

104

Petitioner:

POR, 69-72; Surreply, 27-29; EX2065, 1

Reply, 27-28.

But see 
GEN Edge:

EX2065, 1

Guardant completely ignored GEN Edge

Reply

GEN Edge
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Petitioner’s Reply Evidence Falls Short

105

Petitioner:

Surreply, 27-29

Reply, 25-26.

IPR2022-00816 
DI: only 
addressed claim 1

IPR2022-00816, DI, 13

Did not address claims 2–9, 16, 18, 19

Reply

Board
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Petitioner’s Reply Evidence Falls Short
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Surreply, 27-29

EX1022

• Petitioner relies on Vogelstein to argue that tracking 
and comparing strands “was known in the art”

• Petitioner never established that Vogelstein is prior art 

Reply, 27

Vogelstein
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Opposition to Guardant’s Motion to Exclude
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Guardant’s Motion to Exclude Dr. Satija’s Declaration (EX2014) is an 
improper attempt at additional merits briefing

108

Pet. Motion to Exclude, 4

Guardant

UW

PO Opp. Motion to Exclude, 2
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Guardant fails to identify “legal error” in Dr. Satija’s opinions

109

Guardant’s Motion to Exclude 
EX2014

• Guardant alleged legal 
error regarding operability

• Guardant alleged legal 
error regarding 
construction of “barcode” 
and “first and second 
strand sequence reads”

• Nowhere does Guardant 
identify any legal error in Dr. 
Satija’s declaration

• Guardant’s arguments, at 
most, go to weight and not 
admissibility 

PO Opp. Motion to Exclude, 7-8

Pet. Motion to Exclude, 10
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Each exhibit was used to impeach or test the declaration testimony of Drs. 
Larrea and Quackenbush

110

• Each of the exhibits introduced was for impeachment or to elicit cross-
examination testimony directly related to Drs. Larrea’s and Quackenbush’s 
declarations

• Guardant’s Reply witnesses offered new opinions that in fairness Patent 
Owner could only address during cross-examination

Ascend Performance Materials Operations LLC, v. Samsung SDI Co., IPR2020-

00349, Paper 53, 12 (PTAB July 15, 2021)

“if exhibits are introduced during a deposition for the purposes 

of testing the witness’ testimony, a party should be able to 

submit those exhibits with the transcript, so the Board has the 

full context available in order to evaluate the testimony.”
PO Opp. Motion to Exclude, 13-14
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Deposition exhibits used in Drs. Larrea and Quackenbush’s depositions were 
highly relevant to evaluating their testimony

111

Exhibit: Content: Why relevant? 

Exhibit 1 of EX2072 Table of contents listing all 

documents Dr. Larrea brought to 

deposition

Demonstrates materials that Dr. 

Larrea brought to deposition

Exhibit 2 of EX2072 Annotated drawing of SMRTbell 

template in Travers 2010

Impeach Dr. Larrea’s declaration 

testimony regarding Dr. Satija’s 

“Problem 1”

Exhibits 3-5 of EX2072 Annotated drawing of RCR 

products

Impeach Dr. Larrea’s declaration 

testimony regarding Dr. Satija’s 

“Problem 1”

Exhibit 6 of EX2072 PacBio Glossary describing

“productivity” from ZMWs

PO elicited testimony that multi-

polymerase-occupied ZMWs are not 

conducive to base-calling

PO Opp. Motion to Exclude, 10-11
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Deposition exhibits used in Drs. Larrea and Quackenbush’s depositions were 
highly relevant to evaluating their testimony
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Exhibit: Content: Why relevant? 

Exhibit 7 of 

EX2072

CHROMA SPIN Columns User 

Manual teaching that it removes 

DNA molecules “<300 bp” and 

retain all molecules “>1,350 bp” 

Demonstrates that Guardant’s 

size selection argument would 

not work to remove 

concatemer products

Exhibit 8 of 

EX2072

Article teaching about gel 

electrophoresis (Li)

Dr. Larrea acknowledged that

gel electrophoresis as a size 

selection technique would 

expose DNA to UV light

Exhibit 9 of 

EX2072

US2009/0024331 to “Tomaney” Dr. Larrea admitted he did not 

consider Tomaney, which 

Travers ’075 cites and 

incorporates by reference

PO Opp. Motion to Exclude, 11-12
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Deposition exhibits used in Drs. Larrea and Quackenbush’s depositions were 
highly relevant to evaluating their testimony

113

Exhibit: Content: Why relevant? 

Exhibits 1-2 of 

EX2073

Dr. Quackenbush’s 

declaration and 

deposition transcript 

from district court

litigation

Dr. Quackenbush testified that claim 

terms were indefinite in district court, 

contradicting his positions in this case

Exhibit 3 of 

EX2073

Dr. Quackenbush’s 

declaration from 

IPR2019-00652

Dr. Quackenbush testified that patent 

sharing ’127 patent’s specification used 

“family grouping” step, inconsistent with 

what is disclosed in Travers references

Exhibit 4 of 

EX2073

Excerpt of Dr. 

Quackenbush’s expert 

report from district 

court litigation

Dr. Quackenbush provided contradictory

claim construction opinions regarding 

’127 patent claim 1

PO Opp. Motion to Exclude, 12-13
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