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Columbia’s Patents

Relevant to: 

IPR2018-00291, 318, 322, 385:  Grounds 1-2

IPR2018-00797:  Grounds 1-3



4
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Columbia Inventors’ Insights

IPR2018-00291, Sur-Reply, 2-4 

Spatial Constraints 

(e.g., max. 3.7Å capping group)  

Chemical Constraints 

(e.g., no ketone, ester, methoxy)

Before 2000

2000No SBS Success SBS Success

After 2000

Recognition of Problem & Solution:
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1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Tsien/Dower 

Filed

Provide no guidance for 

the capping group

(i) Large groups

(ii) Labels on groups

(iii) Ester; ketone; methoxy

Metzker abstract: 

2-nitrobenzyl 

incorporated

Metzker 1994: 

2-nitrobenzyl 

incorporated

“formidable 

obstacles”

Metzker 1998: 

2-nitrobenzyl 

incorporated

“major 

challenge”

Dr. Romesberg: “[A] large number of companies and research groups pursued [SBS]”

Welch testing

(i) Non-ether

(ii) Large group

Stemple: 

reiterating 

2-nitrobenzyl 

incorporated

Columbia’s Invention
(Spatial, Chemical Constraints)

Efforts to Develop SBS

IPR2018-00291, Sur-Reply, 2-4; PO Response, 7-9 
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Columbia’s Patent Claims Are Narrowly Tailored

IPR2018-00291, PO Response, 62-66 

Narrower terms

New terms

’852 patent claim vs. ’869 patent claim 16
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Illumina’s Metzker-Based Arguments Fail

Relevant to: 

IPR2018-00291, 318, 322, 385:  Grounds 1-2

IPR2018-00797:  Grounds 1-3
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The Board Requested Additional Briefing Regarding Metzker’s 
Teachings:  Metzker Teaches Inefficient 3'-O-Allyl-dATP Incorporation

IPR2018-00291, PO Response, 2, 13

IPR2018-00797, 
Institution Dec., 29
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No Dispute that SBS Requires Efficient Incorporation

IPR2018-00291, PO Response, 5-7

Ex. 1013, 
Tsien, 20
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Metzker 1994 Taught Termination*

IPR2018-00291, PO Response, 13-21
Ex. 1016, Metzker (1994), 4263
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Termination* Results From Inefficient Incorporation

IPR2018-00291, PO Response, 22

Ex. 2025, Metzker (2011), 10

Ex. 1017, Metzker (2007), 6348
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Columbia’s Use of Metzker’s Later Papers Is Proper

IPR2018-00291, PO Response, 22

Yeda Res. v. Mylan Pharm., 
906 F.3d 1031, 1041 (Fed. Cir. 2018)

(internal citations omitted)
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Illumina’s Contention That SBS Requirements Changed Over 
Time Is Belied by the Evidence

IPR2018-00291, Sur-Reply, 9

Q. You are aware that standards for what’s 

efficient incorporation of DNA analogs 

changes over time as technology improves?

A. Yeah, I -- I understand what you are 

asking. I can’t think of a specific example 

of that happening.

Stephen Menchen, Ph.D.
Deposition

Ex. 2013, Stemple (2000), 2-3

Ex. 1113, Menchen Dep., 369:21-370:6
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Metzker Did Not Teach That the 3'-O-Allyl-dATP Had Useful 
Properties as an Alternative Terminator

IPR2018-00291, Opp. Mot. Exclude, 4

Q. Metzker does not say that the 3'-O-allyl dNTP 

was shown to terminate DNA synthesis and may 

be used as an alternative terminator in Sanger 

sequencing, right?

A. He does not say that.

Floyd Romesberg, Ph.D.
Deposition

Ex. 2126, Romesberg Dep., 106:10-107:2
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Metzker Abandoned the 3'-O-Allyl-dATP 

IPR2018-00291, PO Response, 23

Ex. 2126, Romesberg Dep.,132:1-2

Q. But he didn’t move [3'-O-allyl-dATP] forward?

A. He did not move [3'-O-allyl-dATP] forward.

Floyd Romesberg, Ph.D.
Deposition

Ex. 1016, Metzker (1994), 4263, 4265
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Columbia’s Patent “Admission” Says Nothing More
Than Metzker Itself Says about the 3'-O-Allyl-dATP

IPR2018-00291, Opp. Mot. Exclude, 4

Ex. 1016, Metzker (1994), at 4265

Ex. 1075, ’985 Patent, 

2:27-32, 3:28-30*

Columbia  Patent

Metzker 1994

* References incorporated in their 

entirety, Ex. 1075, 1:35-38
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Illumina’s Solexa Patent Application Credits Columbia 
With Discovering -CH2-CH=CH2 Capping Group

IPR2018-00291, Sur-Reply, 29

Ex. 1125, 3
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Dr. Romesberg in 2005 Credited Columbia
With Pioneering the Allyl-Capping Group

IPR2018-00291, PO Response, 28-29

Ex. 2118, Romesberg NIH Grant, 29
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Relevant to: 

IPR2018-00291, 318, 322, 385:  Grounds 1-2

IPR2018-00797:  Grounds 1-3

Illumina’s Belated Contamination, High 
Concentration, and Vent Polymerase Variant 
Theories Fail
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Contamination Did Not Cause Metzker’s Termination*:  Metzker’s 
Assays Differentiate Incorporation and Contamination

IPR2018-00291, PO Response, 24; Sur-Reply, 10; Opp. Mot. Exclude, 4-5, 7-8 

Ex. 1016, Metzker (1994), 4263

Ex. 2131, Metzker (1998), 817
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High Nucleotide Concentrations Are Incompatible With SBS

IPR2018-00291, Sur-Reply, 13-14; Opp. Mot. Exclude, 12-14

Ex. 2081, 
Romesberg, ¶17

Ex. 2081, 
Romesberg, ¶17
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30 μM
Tsien’s example

200 μM
Romesberg: “certainly not in the low range” 

“probably in the moderate range”

250 μM
Metzker’s Table 2 concentration

“high micromolar concentrations” 

at 50,000-fold excess

1 mM
Romesberg concedes 

too high for SBS

500 μM
Metzker’s 3'-O-methyl 

experiments for Sanger

10 mM
Illumina’s position

HIGHMODERATELOW . . . . .

High Nucleotide Concentrations Are Incompatible With SBS

IPR2018-00291, Sur-Reply, 13-16; Opp. Mot. Exclude, 12-14 
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Dr. Menchen Did Not Testify That Increasing Concentration 
Increases Incorporation

IPR2018-00291, Sur-Reply, 15-16

IPR2018-00291, Reply, 13

Q. Based on the, your expertise in the Metzker paper, 

is it your belief that increasing the concentration 

increases efficiency until you are basically a 

hundred percent efficient?

A. No. I -- I don’t think you can assume that.

Stephen Menchen, Ph.D.
Deposition

Ex. 1112, Menchen Dep., 206:23-207:6
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Metzker 1994 Does Not Teach That Increasing Concentration 
Solves Problem of Inefficient Incorporation

IPR2018-00291, Sur-Reply, 14-15
Ex. 1016, Metzker (1994), 4266

IPR2018-00291, Reply, 16
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Metzker 1994 Does Not Teach That Increasing Concentration 
Solves Differences in Nucleobase Incorporation

IPR2018-00291, Sur-Reply, 25

IPR2018-00291, Reply, 22

Ex. 1016, Metzker (1994), 4266
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Vent Variants:  Illumina Provides No Evidence That a POSA Would 
Expect Vent Variants to Efficiently Incorporate 3'-O-Allyl-dATP

IPR2018-00291, Sur-Reply, 16; Opp. Mot. Exclude, 8, 14 

Q. And there’s no experimental data in Gardner that 

demonstrates efficient incorporation of a 3'-O-

propenyl modified nucleotide with mutated vent 

(exo-) polymerase, correct?

A. No. What I was suggesting this as is that a 

POSA would have known that there were 

mutants of vent that were more tolerant to the 

3' position.  He would not have known the[y] 

accepted 3'-O-allyl.  My only point in the dec, to 

be clear, was that a POSA would have known to 

go look.  He would -- he would not have known. 

He would have known to look and try.

Floyd Romesberg, Ph.D.
Deposition

Ex. 2140, Romesberg Dep., 130:12-22
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Illumina’s Theories Are Belied by Real-World Evidence

IPR2018-00291, PO Response, 23, 27; Sur-Reply, 2, 5, 9-10, 16

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

Tsien/Dower 

Filed

Metzker tests and 

abandons allyl 

capping group

Dr. Romesberg: “[A] large number of companies and research groups pursued [SBS]”

Columbia’s Invention
(Spatial, Chemical Constraints)

NO INTEREST IN  ALLYL CAPPING GROUP
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Illumina’s Cleavage Condition Arguments Fail

Relevant to: 

IPR2018-00291, 318, 322, 385:  Grounds 1-2

IPR2018-00797:  Grounds 1-3
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The Board Requested Briefing Regarding Allyl 
Ether Cleavage Conditions

IPR2018-00291, PO Response, 2, 31

IPR2018-00797, Institution Decision, 25-26
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No Dispute SBS (BASS) Requires 
SBS-Compatible Cleavage Conditions

IPR2018-00291, PO Response, 6, 31

Ex. 2041, Welch, 197-98

Ex. 1013, Tsien, 20
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Illumina’s Petition-Cited References Do Not Teach 
SBS-Compatible Cleavage Conditions 

IPR2018-00291, PO Response 31-44

Tsien

Qian
Kamal

Boss

NOT reliably 

quantitative

NOT mild

NOT aqueous

NOT mild

NOT aqueous

NOT quantitative

NOT mild

NOT rapid

NOT mild

NOT aqueous

NOT rapid
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Tsien Does Not Teach 
SBS-Compatible Cleavage Conditions 

IPR2018-00291, PO Response, 33

Q. So a person reading Tsien along with Gigg and 

Warren would not use Gigg’s condition for 

cleavage of allyl ethers for SBS because there 

would be no expectation of success using those 

cleavage conditions, correct?

A. I think that is fair.

Floyd Romesberg, Ph.D.
Deposition

Ex. 2126, Romesberg Dep., 232:10-15
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Kamal Does Not Teach 
SBS-Compatible Cleavage Conditions 

IPR2018-00291, PO Response, 35

Q. But [Kamal’s] reaction takes place in acetonitrile 

with no water present?

A. Yes.  And in that case it would denature the 

DNA.  And you would dehydrate the DNA and 

cause it to denature.

Q. And Kamal’s allyl deprotection method uses 

chlorotrimethylsilane, correct?

A. It does.

Q. And chlorotrimethylsilane is not compatible with 

water, correct?

A. No, it is not.

Floyd Romesberg, Ph.D.
Deposition

Ex. 2126, Romesberg Dep., 234:23-235:8
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Boss Does Not Teach 
SBS-Compatible Cleavage Conditions 

IPR2018-00291, PO Response, 37-39

Q. So the concentration of perchloric acid that was 

used to deprotect the allyl in the Boss deprotection 

reaction would denature DNA, correct?

A. The Kit reference suggests that it would.

Q. And that deprotection reaction in Boss would not be 

considered a mild condition that would not 

denature DNA, correct?

A. That is correct.

*  *  *

Q. So none of Boss’s reaction conditions satisfied 

Tsien’s requirement for rapid deprotection, correct?

A. I would agree with that.

Floyd Romesberg, Ph.D.
Deposition

Ex. 2126, Romesberg Dep., 190:7-14, 203:17-20
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Qian Does Not Teach 
SBS-Compatible Cleavage Conditions 

IPR2018-00291, PO Response, 40

Q. But this reference that you are relying on [Qian] to 

say that there was quantitative cleavage of the allyl 

protecting group uses conditions that are not 

themselves compatible with SBS, correct?

A. That is correct.

Floyd Romesberg, Ph.D.
Deposition

Ex. 2126, Romesberg Dep., 163:23-164:2
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Dr. Romesberg Concedes if Tsien’s Cleavage Conditions Are Not 
Met, It Will Not Work for Tsien’s SBS Methods

IPR2018-00291, PO Response, 3-6

Q. So according to Tsien, if any of these criteria 

are not met, Tsien says it wouldn't be 

expected to work for his SBS method, 

correct?

A. Yes.

Floyd Romesberg, Ph.D.
Deposition

Ex. 2126, Romesberg Dep., 45:1-4
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Tsien

Kamal

Boss

Illumina’s New Qian Argument

IPR2018-00291, Sur-Reply, 18-19

Qian

NOT reliably 

quantitative

NOT mild

NOT aqueous

NOT rapid

NOT mild

NOT rapid

NOT mild

NOT aqueous

NOT mild

NOT aqueous

NOT quantitative

Illumina belatedly argues

Qian could be modified to be aqueous 

using 3 Genet references, which are 

not for allyl ether cleavage
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Illumina Previously Argued Against Allowing Newly Proposed 
Cleavage Conditions In Reply Briefing

IPR2018-00291, Sur-Reply, 18

*  *  *

Ex. 2032, Illumina, Oral Hearing Tr., 46:5-10, 20-23

Intelligent Bio-Systems, Inc. v. Illumina Cambridge Ltd., 
821 F.3d 1359, 1369 (Fed. Cir. 2016) (Federal Circuit agreeing)
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Illumina Previously Argued That Modifying Cleavage
Conditions Is Difficult

IPR2018-00291, Sur-Reply, 4-5, 18-19

Ex. 2032, Illumina, Oral Hearing Tr., 48:10-15
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Illumina’s New References Relate to Alloc, Which Is a Carbonate 
Protecting Group, Not an Ether

IPR2018-00291, Sur-Reply, 18-19

Ex. 1002, Fig. 14

Columbia Capping Group: An Allyl Ether

Illumina’s Belated References: Allyl Oxy Carbonyl (“Alloc”)

Columbia’s Patent

Lemaire-Audoire, et al.

Ex. 1115, 248

Alloc
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Ex. 2033, Illumina, 3

Illumina Concedes That the Prior Art Taught That
Ethers Are Hard to Cleave

IPR2018-00291, Opp. Mot. Exclude, 15; Sur-Reply, 18-19

Ex. 2031, Canard, 4

Ex. 2032, Illumina, Oral Hearing Tr., 37:7-12

Illumina failed to provide evidence that alloc references teach allyl ether 
cleavage under SBS-compatible conditions

:
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Illumina’s Current Position That SBS-Compatible Allyl Ether Cleavage 
Conditions Were Known Prior to 2000 Contradicts Its Previous Position

IPR2018-00291, PO Response, 36-37; Sur-Reply, 27-28

IPR2018-00291, 

Reply, 20

Ex. 2015, ’444 Illumina Patent, 2:57-65 

Illumina’s Current Position

Illumina’s Previous Position
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Illumina’s Tsien-Based Arguments Fail

Relevant to: 

IPR2018-00291, 318, 322, 385:  Ground 1

IPR2018-00797:  Grounds 1-2
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Tsien Does Not Describe the -CH2-CH=CH2 Capping Group

IPR2018-00291, PO Response, 53-54; Sur-Reply, 20-22 

Q. And throughout Gigg and Warren there are disclosures of allyl ethers that 

are both unsubstituted and substituted, correct?

A. Apparently, yes.

Q. And throughout Gigg and Warren there are also disclosures of allyl ethers 

other than a three carbon allyl ether, correct?

A. That is correct.  Obviously, from what you just pointed out.  At least.

Floyd Romesberg, Ph.D.
Deposition

Ex. 1013, Tsien, 24

Ex. 2126, Romesberg Dep., 214:5-13
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Illumina’s Current Position That Tsien Describes the 
-CH2-CH=CH2 Capping Group Contradicts Its Previous Position

IPR2018-00291, PO Response, 55-56

IPR2018-00291, 

Petition, 42

Illumina’s Current Position

Illumina’s Previous Position

Ex. 2065, 88

Ex. 2065, 86
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Illumina’s Motivation to Select -CH2-CH=CH2
Capping Group Is Based Solely on Tsien

IPR2018-00291, Sur-Reply, 8; PO Response, 54

IPR2018-00291, Petition, 34
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The “Non-Base Hydrolysis” Advantage Alleged in the Petition 
Does Not Exist for Allyl Ethers

IPR2018-00291, Petition, 21-22 (citing Gigg and Warren)

IPR2018-00291, Institution Dec., 13-14

Petition

Institution Decision

Reply

IPR2018-00291, Reply, 19

IPR2018-00291, Sur-Reply, 8; PO Response, 54
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Illumina’s Belated Argument That Tsien Additionally 
Teaches Non-Base Hydrolysis Is Unsupported

IPR2018-00291, Sur-Reply, 8; PO Response, 54

Ex. 1013, 
Tsien, 24
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Illumina’s Dower-Based Arguments Fail

Relevant to: 

IPR2018-00291, 318, 322, 385:  Ground 2

IPR2018-00797:  Ground 3
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Dower’s Method Is SBS

IPR2018-00291, PO Response, 5-6; Opp. Mot. Exclude, 9-10

Ex. 2116, Menchen Decl., 5

Q. And the Dower patent relates to SBS, correct?

A. That is correct.

Ex. 2126, Romesberg Dep., 25:15-17 

Floyd Romesberg, Ph.D.
Deposition
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Dower’s SBS Method Requires Efficient Incorporation

IPR2018-00291, PO Response, 3-6; Sur-Reply, 26-27

Ex. 1015, 
Dower, 26:6-9
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Illumina’s Belated Position That Dower Does Not 
Require Efficient Incorporation Is Belied by Its Petition

IPR2018-00291, Sur-Reply, 26-27

IPR2018-00291, Reply, 25

IPR2018-00291, Petition, 65

Illumina’s Current Position

Illumina’s Previous Position
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Dower/Prober Does Not Describe 
the Claimed Cleavable Linker “Y”

IPR2018-00291, PO Response, 61-62; Sur-Reply, 22-24

Ex. 2113, Romesberg Dep., 124:11-15

Ex. 2116, Menchen Decl., ¶111

Ex. 2116, Menchen Decl., ¶111

Ex. 1075, claim 1

Claim:

Dower:

Prober:

No Y

No cleavable Y
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Illumina Belatedly Alleges Dower’s FMOC
Has Built-In Cleavable Linker

IPR2018-00291, Sur-Reply, 22-24

Y

IPR2018-00291, Reply, 26 
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Dower’s FMOC Attaches to Different Site Than Claimed Y

IPR2018-00291, Sur-Reply, 22-24

Dower’s FMOC 

attaches here Claimed Y must 

attach here

Ex. 1075, claim 1
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Claimed linker “Y” on 5-pyrimidine carbon

Claimed linker “Y” on 7-deazapurine carbon

Dower FMOC on exocyclic amine

IPR2018-00291, Reply, 26 

Ex. 1075, ’985 Patent, claim 1

Dower’s FMOC Attaches to Different Site Than Claimed Y

IPR2018-00291, Sur-Reply, 22-24
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Dower’s FMOC Cannot Attach to Thymine Because 
It Lacks an Exocyclic Amine

IPR2018-00291, Sur-Reply, 22-24

Ex. 2140, Romesberg Dep., 197:16-21

Ex. 1003, ’139 Patent, claim 1

Q. But Dower doesn’t teach attaching FMOC to the three 

bases that he teaches attaching it to through any kind of 

additional linker, correct?

A. Dower gives an example where he uses FMOC to 

attach directly to the three of the four that you could 

directly attach to.  T is not.

Floyd Romesberg, Ph.D.
Deposition
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Illumina Presents No Evidence That Chemistry Existed to Attach 
FMOC to Claimed Position

IPR2018-00291, Sur-Reply, 22-24

Q. You haven’t cited any references in any 

declarations in this IPR -- these IPRs with 

conditions where you could attach FMOC to the 

5 position, correct?

A. No.  You asked me if I thought you could.  

And I'm simply speculating.

Q. Okay.  But you haven’t cited any.

A. No, nor do I know of any.

Q. Okay.  And the same for the diaza position, 

attaching it to the diaza position of a 7 –

…

A. I did not.

Floyd Romesberg, Ph.D.
Deposition

Ex. 2140, Romesberg Dep., 201:8-23
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Illumina’s Most Recent Position Requires Adding Another Linker

IPR2018-00291, Sur-Reply, 22-24

Q. But Dower doesn’t teach attaching Fmoc to the three bases 

that he teaches attaching it to through any kind of additional 

linker, correct?

A. …He didn’t attach the Fmoc directly, but it would be an 

exocyclic amine that you would exactly be able to do that 

if you chose.  Or you would be able to choose an 

additional linker between them.  And that’s what Seitz 

did.

Floyd Romesberg, Ph.D.
Deposition

Ex. 2140, Romesberg Dep., 197:16-198:8

Y
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Columbia Did Not Admit That Kamal Teaches 
SBS-Compatible Cleavage Conditions

Relevant to: 

IPR2018-00291, 318, 322, 385:  Grounds 1-2

IPR2018-00797:  Grounds 1-3



61
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Columbia’s Statements Concerning Allyl Protecting Groups Are
Not Admissions of Prior Art Teachings

IPR2018-00291, Sur-Reply, 17; PO Response, 36; Ex. 1112, 126:9-127:8, 130:18-24, 233:2-235:10

FIGURE 14 is Not in Kamal

Ex. 1075, ’985 Patent, 26:22-23*

Ex. 1075, ’985 Patent, Fig. 14

* References incorporated in their 

entirety, Ex. 1075, 1:35-38
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Columbia Does Not Cite Kamal for Mild and 
Specific Conditions

IPR2018-00291, Sur-Reply, 17; Ex. 1112, 121:3-122:4

Ex. 1075, ’985 Patent, 26:24-26
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Columbia Admitted Only That Kamal Taught 93% Cleavage of 
Non-Nucleotide Protected Alcohols Under Kamal’s Conditions

IPR2018-00291, Sur-Reply, 17; PO Response, 36; Ex. 1112, 126:9-127:8, 130:18-24, 233:2-235:10

Ex. 1075, ’985 Patent, 26:26-27

Ex. 1037, Kamal, 372
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Kamal’s 93% Cleavage Is Not Useful For SBS

IPR2018-00291, PO Response, 35-36

A. Let me answer the question that I think 

you’re getting at is that I think that we would 

need -- you would need for Tsien’s 

sequencing by synthesis method, I think the 

answer is applicable to that, that you would 

need something greater than 95 percent for 

cleavage of the 3' hydrox group, if that’s the 

question that you’re asking.

Floyd Romesberg, Ph.D.
Deposition

Ex. 2126, Romesberg Dep., 70:12-18
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Illumina Improperly Relies on Hindsight

IPR2018-00291, PO Response, 47

Otsuka Pharm. Co. v. Sandoz, Inc.,
678 F.3d 1280, 1296 (Fed. Cir. 2012)
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Dr. Menchen’s Sanger Sequencing 
Patents Are Irrelevant

Relevant to: 

IPR2018-00291, 318, 322, 385:  Grounds 1-2

IPR2018-00797:  Grounds 1-3
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Dr. Menchen Did Not Include “Allyloxy” 
in His Sanger Patents Because of Metzker 1994

IPR2018-00291, Sur-Reply, 7-8

Q. What would a person of ordinary skill in the art in 

2000 gather from Metzker 1994 in terms of the 

incorporation efficiency of allyl groups, do you 

know?

A. They would look at Metzker and see that 

when the allyl group’s on dA that it’s 

inefficiently incorporated with Vent.

Q. How come you still identified allyl groups as a 

suitable modifier for 3' position in your patents?

A. Because that’s what Metzker calls it. But he 

definitely refers to the structure of propenyl 

in that paper. He calls it allyl in the paper.

Stephen Menchen, Ph.D.
Deposition

Ex. 1112, Menchen Dep., 188:20-189:13
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Illumina’s Dependence on Sanger Results Is Misplaced Because 
Sanger Is Fundamentally Different Than SBS

IPR2018-00291, Sur-Reply, 6-7

Q. …Well, we’re just talking about terminating the DNA 

strands.  We agree that for Sanger sequencing, you 

can’t terminate all of the strands because you 

wouldn’t be able to generate a ladder, correct?

A. They have different desires for the extent of 

termination.  It just – it’s even weird to talk about 

calling them termination in this way in Sanger 

sequencing compared to sequencing by 

synthesis.  But, okay.  It’s not the way I think 

about it.  I think it more as incorporation.  But, 

yeah, they are blocks, so they are terminating, 

sure.

Q. Okay. But for SBS the goal would be to have very 

high termination, almost complete termination of the 

growing DNA strands to prevent out-of-phase 

sequencing, correct?

A.  Sure.

Floyd Romesberg, Ph.D.
Deposition

Ex. 2140, Romesberg Dep., 149:1-17
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SBS Methods Require Multiple Cycles

Relevant to: 

IPR2018-00291, 318, 322, 385:  Grounds 1-2

IPR2018-00797:  Grounds 1-3
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

The Board Invited Briefing On Whether Columbia’s Method 
Patent Requires Multiple Cycles of SBS: It Does

IPR2018-00797, PO Response, 48

IPR2018-00797, 
Institution Dec., 26
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

Illumina Previously Conceded That SBS Should 
Be Able to Sequence 20 Bases

IPR2018-00797, PO Response, 49

Ex. 2029, 6
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

T T T T

Efficient Incorporation

IPR2018-00291, PO Response, 5-6; Sur-Reply, 6-7, 9, 26-27; Ex. 2126, 76:24-77:10; 
Ex. 2140, 149:13-17; IPR2018-00797, Institution Decision, 22 

G

A

G

A

G

A

G

A

C

T

C

T

C

T

C

T

A A A A

Label Detection:

Incorporated Base = T



73
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

T T T T

Out of Phase

IPR2018-00291, PO Response, 5-6; Sur-Reply, 6-7, 9, 26-27; Ex. 2126, 76:24-77:10; 
Ex. 2140, 149:13-17; IPR2018-00797, Institution Decision, 22 
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ADDITIONAL SLIDES
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

A POSA Would Consult Welch 1999, Which Is Directed to SBS (BASS) 
and Does Not Teach Using Small Capping Groups (max 3.7Å)

IPR2018-00291, PO Response, 8

T7 Polymerase/Primer-Template/

3'-O-modified dNTP

Ex. 1023, 956
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

No Expectation That Small Capping Group
Met Tsien’s Requirements for SBS

IPR2018-00291, PO Response, 47

Q. …It is your opinion that a person of ordinary 

skill in the art would not have had an 

expectation that a small and removable 

protecting group would also possess all of the 

listed properties of Tsien’s protecting group?

A. Yes.

Floyd Romesberg, Ph.D.
Deposition

Ex. 2126, Romesberg Dep., 82:21-83:2
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DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

No Expectation a 3'-O-Allyl Thymine, Cytosine
or Guanine Nucleotide Would be Incorporated

IPR2018-00291, PO Response, 48-50

AMV-RT M-MuLV-RT Bst AmpliTaq Vent(exo-) rTth

3'-O-

methyl-

dATP

3'-O-

methyl-

dTTP



78
DEMONSTRATIVE EXHIBIT – NOT EVIDENCE 

A Compound and All of Its Properties Are Inseparable

IPR2018-00291, Opp. Mot. Exclude, 15

In re Papesch, 315 F.2d 381, 391 (C.C.P.A. 1963)


