
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

The Patent Trial and Appeal Board

Pacific Biosciences of California, Inc.
Petitioner,

v. 
The Chinese University of Hong Kong

Patent Owner 

Case No. IPR2024-00028
Patent Owner Demonstratives



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

’794 Patent Claim 1
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’794 Patent Claim 1 

EX1001 (’794 Patent) 115:37-116:61.
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Models Are Trained with the Same Input Data Structure 
Properties as the Input Data Structure 

EX1001 (’794 Patent) & EX2001 (Color Figs.) Figs. 9 & 10.
POR p. 7.
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Experts Agree that Model Training Data Must be the Same Format as 
the Input Data Structure 

EX2041 (Koo Decl.) ¶44, p. 17.

EX1002 (Dessimoz Decl.) ¶130, p. 79.

POR p. 7.
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The Flusberg Publications Do Not 
Teach  Including Nucleotide 
Identity as a Property in an Input 
Data Structure to Detect 
Modifications
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Basis for Petitioner’s Obviousness Case

Paper 8 (Decision Granting Institution) p. 20.

Relying on the testimony of Dr. Dessimoz, Petitioner argues that a person of ordinary skill in the art 

“would have found it obvious to consider the claimed properties together because doing so represents 

nothing beyond the predictable use of known variables according to their well-characterized role in base 

modification detection.” Pet. 31 (citing Ex. 1002 ¶¶83–84); see KSR Int’l Co. v. Teleflex Inc., 550 U.S. 

398, 417 (2017) (“[A] court must ask whether the improvement is more than the predictable use of prior 

art elements according to their established functions.”).
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Petitioner’s Purported Well-Characterized Role of Sequence Context in 
SMRT Sequencing Base Modification Detection is it Must be Considered 

EX1002 (Dessimoz Decl.) ¶84, p. 45.

Petition, p. 30.

Because of the documented interdependence of local 

sequence context and base modifications on PW and IPD, 

POSAs appreciated that local sequence effects should be 

considered when predicting base modifications. 

POR pp. 29-30.
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Petitioner’s Expert Asserts that Sequence Context Must be Controlled 
for or Explicitly Evaluated 

EX1002 (Dessimoz Decl.) ¶35, p. 21.

POR pp. 29-30.
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Flusberg Controls for Sequence Context

EX1002 (Dessimoz Decl.) ¶107, p. 63.

POR p. 2.
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“Flusberg’s specific example avoids using sequence context as an express 
input variable because it is held constant” EX1002 (Dessimoz Decl.) ¶107.

EX1006 (Flusberg) p. 462.

POR p. 2.
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“showing same nucleotide sequences used for Figs. 1-4, with only 
modification status varied” EX1002 (Dessimoz Decl.) ¶107.

EX1006 (Flusberg) p. 463.13
POR p. 17.
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Both Flusberg References Control for Sequence Context

EX2037 (Dessimoz Dep.) 87:19-88:10.

EX2037 (Dessimoz Dep.) 90:17-21.
POR p. 17.
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“By and large, there's a big overlap between the patent and the 
publication.” EX2037 (Dessimoz Dep.) 87:19-88:10.

EX1007 (’338 Patent) Figs. 14 &16.15
POR p. 17.
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The Flusberg ’338 Patent Does Not Disclose Including the Identity of 
Each Nucleotide as a Property of an Input Data Structure 

EX1007 (’338  Patent) 67:64-67.

EX1007 (’338 Patent) 66:54-67.

POR p. 17.
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The PacBio Art Controls for Sequence Context 

EX2041 ( Koo Decl.) ¶135, p. 62-63. 

[of] a nucleotide modification.

POR p. 3.
17



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE
EX2037 (Dessimoz Dep.) 193:2-13. 

The White Paper (Ex1016) and kineticsTools (Ex1021) Control for 
Sequence Context 

POR p. 23.
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The Well-Known Use of Nucleotide Identity Was to  Keep it Constant

EX2041 (Koo Decl.) ¶149, pp. 69-70.

POR pp. 24-25.
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The PacBio-BAM Does Not Teach 
Including Nucleotide Identity as a 
Property in an Input Data Structure 
to Detect Modifications
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The Experts Agree that PacBio-BAM Does Not Teach Modification 
Detection 

EX2037 (Dessimoz Dep.) 106:10-12.

EX2041 (Koo Decl.) ¶132, p. 61. EX2037 (Dessimoz Dep.) 105:20-24.

POR p. 22.
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PacBio BAM Saves Disk Space for Kinetic Features

EX1011 (PacBio BAM) p. 8.

POR p. 21.
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The PacBio-BAM Does Not Teach Modification Detection 

EX2041 (Koo Decl.) ¶131, p. 61.
POR p. 21.
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No Reason to Modify Flusberg’s
Method of Controlling for 
Nucleotide Identity to Include it as 
an Input Data Structure Property
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No Motivation to Modify a Method that Avoids Using Nucleotide 
Identity as a Property in an Input Data Structure

EX2041 (Koo Decl.) ¶132, p. 61.

POR p. 15.
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Including Nucleotide Identity as a Property of an Input Data Structure is 
Not Interchangeable with Keeping it Constant

EX2041 (Koo Decl.) ¶150, p. 70.

POR p. 16.
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Including Nucleotide Identity as a Property of an Input Data Structure is 
Not Interchangeable with Keeping it Constant

EX2037 (Dessimoz Dep.) 108:20-109:12.

POR p. 16.
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The Flusberg Method and the Method of Claim 1 Are Not Comparable

EX2037 (Dessimoz Dep.) 109:14-24.
POR pp. 16-17.

28



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

There Was No Well Characterized 
Use of PW in Base Modification 
Detection at the Time of the 
Invention
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PacBio Taught the Art to Use IPD Not PW for Modification Detection 

2010 2012 2013 2017 2019

Flusberg 
EX1006

Flusberg ’338 Patent 
EX1007

White Paper 
EX1016

Schadt
EX1010

KineticsTools
EX1021

Beaulaurier
EX2038

’794 Patent 
EX1001

2011

Clark 
EX1008

POR p. 32.
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The White Paper Teaches to Use IPD for Modification Detection 

EX1016 (White Paper), p. 2.

EX2041 (Koo Decl.) ¶142, p. 66.

POR p. 32.
31
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Schadt Teaches to Use IPD for Modification Detection 

EX1010 (Schadt) pp. 129, 130.

POR p. 32.
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kineticsTools Teaches to Use IPD for Modification Detection 

EX1021 (kineticsTools Manual) p. 1.

EX2037 (Dessimoz Dep.) 186:15-21.
POR p. 33.
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By 2019 PacBio Still Detected Modifications with IPD

EX2038 (Beaulaurier) p. 159.

POR pp. 34-35.
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Oxford Nanopore Sequencing Does 
Not Measure Polymerase Kinetics
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Oxford Nanopore Sequencing Does Not Measure Polymerase Kinetics

EX2041 (Koo Decl.) ¶147-148, pp. 68-69.

POR p. 27.
36
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Liu Explains that Oxford Nanopore Sequencing Does Not Measure 
Polymerase Kinetics

EX1038 (Liu) p. 2.

POR p. 28.
37
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Objective Indicia of Non-
Obviousness
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Fox Factory, Inc. v. SRAM LLC, 944 F.3d 1366, 1373-4 (Fed. Cir. 2019). 

1) [A] patentee is entitled to a rebuttable presumption of nexus between the asserted  
evidence of secondary considerations and a patent claim if the patentee shows that the 
asserted evidence is tied to a specific product and the product “is the invention disclosed 
and claimed.”  That is, presuming nexus is appropriate “when the patentee shows that the 
asserted objective evidence is tied to a specific product and that product ‘embodies the 
claimed features, and is coextensive with them.’”

2) A finding that a presumption of nexus is inappropriate does not end the inquiry into 
secondary considerations.  To the contrary, the patent owner is still afforded an 
opportunity to prove nexus by showing that the evidence of secondary considerations is 
the “direct result of the unique characteristics of the claimed invention.”

Nexus Can be Established Two Ways 

POR p. 37;
PO Sur-Reply p. 15.
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Dr. Dessimoz Testified that Tse’s Holistic Kinetic Model is Claim 1 

EX2037 (Dessimoz Dep.) 212:4-213:21.
POR p. 51.
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Dr. Koo Agrees that Tse’s Holistic Kinetic Model is Claim 1 

EX2041 (Koo Decl.) ¶77, pp. 35-36. 

POR p. 51.
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Dr. Koo Showed that the Secondary Considerations Were the Direct 
Result of the Unique Characteristics of Claim 1

EX2041 (Koo Decl.) ¶39, pp. 15-16. 

PO Sur-Reply p. 15.
42
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Objective Indicia: Unexpected Results



DEMONSTRATIVE EXHIBIT – NOT EVIDENCE

Objective Evidence Need Not Mirror the Claim

It is sufficient that the claim recites an element, which is not in the closest prior art, that 
causes the unexpected result.  

Rambus, Inc. v. Rea, 731 F.3d 1248, 1257 (Fed. Cir. 2013) 

Objective evidence of nonobviousness need only be “reasonably commensurate with the scope 
of the claims,” and we do not require a patentee to produce objective evidence of 
nonobviousness for every potential embodiment of the claim.  

Ex Parte Tierney et al., 2013 WL 5399868 at 3 

PO Sur-Reply p. 18.
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The Expectation of a POSA Was the Method of Claim 1 Would Work as 
Well as Flusberg, but Experimentation Was Necessary

EX2037 (Dessimoz Dep.) 112:23-114:1.

POR p. 63.
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The Claim 1 Method is Unexpectedly Better Than Flusberg

EX1001 (’794 Patent) FIG. 29, 35:38-44.

EX2041 (Koo Decl.) ¶ 164, p. 77.

POR p. 64.
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Objective Indicia: Long Felt 
Need/Failure of Others
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Bisulfite Sequencing Is the Recognized Gold Standard DNA Methylation 
Detection Method

. . . the gold standard for 
characterizing 5mC . . ., 
bisulfite sequencing . . . .

. . . bisulfite converted 
DNA the gold standard 
of 5mC detection 
techniques . . . . 

. . . bisulfite sequencing 
is widely used . . . as a 
gold standard . . . .

Whole genome bisulfite 
sequencing . . . is 
currently the gold 
standard . . . .

BS sequencing . . . [is] 
gold standard[]. . . . 

– EX2038 at 158 – EX2040 at 640 – EX2042 at 441 – EX2039 at 15 – EX2043 at 10
Beaulaurier (2019) Gouil (2019) Sang (2021) Birknerova (2022) Wang (2023)

POR p. 39.
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Flusberg Recognized the Need for Direct Detection of DNA Methylation 
Through SMRT Sequencing Without Bisulfite Conversion

EX1006 (Flusberg) p. 461. EX1007 (’338 Patent) 2:39-49.
POR p. 41.
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Schadt Recognized that the Unsolved Need for Direct Detection of DNA 
Methylation Through SMRT Sequencing Without Bisulfite Conversion

EX1010 (Schadt)  p. 129, 130. EX2038 (Beaulaurier) p. 159.
POR p. 33.
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By the Time of the Invention, No One Had Solved the Need for Direct 
Detection of DNA Methylation through SMRT Sequencing Without 
Bisulfite Conversion

EX2040 (Gouil) p. 643. EX2051 (Gigante) p. 2.
POR pp. 43-45.
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The ’794 Patent Explains the Long-felt Need for Direct Detection of DNA 
Methylation Through SMRT Sequencing Without Bisulfite Conversion

EX1001 (’794 Patent ) 2:19-31.

POR p. 38.
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The Solution to the Long-felt Need for Direct Detection of DNA 
Methylation Through SMRT Sequencing Without Bisulfite Conversion 
Was a Direct Result of the Unique Characteristics of Claim 1

EX2037 (Dessimoz Dep.) 207:8-208:4.
EX2051 Gigante (2019) at 2

PO Sur-Reply p. 15.
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The Method of Claim 1 Solved the Long-felt Need for Direct Detection of 
DNA Methylation Through SMRT Sequencing Without Bisulfite 
Conversion

EX2041 (Koo Decl.) ¶158, pp. 74-75.

As explained above, the ’794 patent tested various features as properties to be used in the input 
data structure and concluded that the combination of IPD, PW, and nucleotide identify and 
relative position to a target position in a window was the most predictive feature set of DNA 
methylation detection. Using these features, the identity of the nucleotide, the position of the 
nucleotide relative to a target position in a window, the PW corresponding to the nucleotide and 
the IPD, the ’794 patent inventors, the Lo inventors, trained their model according to the 
method of claim 1. EX2002 at ¶¶44-48, EX1001 at 30:60-31:63. Using the trained model with 
the input data structure of claim 1, as explained above, the Lo inventors conducted a series of 
experiments that compared their method to the “gold standard” –bisulfite sequencing and 
showed good correlation (r = 0.90 or higher) for most of the tested biological samples. (See 
¶¶59-72 above). Dr. Lo’s team solved the long-felt need for direct detection of DNA methylation, 
without bisulfite conversion, through SMRT sequencing.

POR pp. 45-49.
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Objective Indicia: Industry Praise 
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PacBio CEO Christian Henry Praised the Invention 

EX2017 (Dec. 31, 2020 Earnings Call) p. 5.

POR p. 50.
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PacBio President of Segment Marketing Jennifer Stone Praised the 
Invention 

EX2020 & 2023 (2021 ASHG annual meeting video and transcript).

POR p. 52.
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The Industry Praised the Invention 

EX2039 (Birknerova) p. 16.

POR p. 53
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The Industry Praised the Invention 

EX2050 (Searle) p. 7.

POR p. 53.
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Objective Indicia: Copying
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PacBio Had Access to the Tse Article

EX2017 (Dec. 31, 2020 Earnings Call) p. 5.

POR p. 54-55.
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The PacBio Product Bears a Remarkable Similarity to Holistic Kinetic 
Model Disclosed in the Tse Article, Fig. 1

EX2041 (Koo Decl.) ¶¶ 80-81.

EX1030 (Tse) Fig. 1 (partial). EX2024 (Wenger) screenshot at 7:06.

POR p. 55.
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PacBio Copied Tse

EX2044 (Cheung) p. 2.

POR pp. 59-61.
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