UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

INTEGRATED DNA TECHNOLOGIES, INC.,
Petitioner,

V.

TECAN GENOMICS, INC.,
Patent Owner.

IPR2025-00016

U.S. Patent No. 10,876,108 B2

PETITIONER’S DEMONSTRATIVE EXHIBITS



United States Patent and Trademark Office
Before the Patent Trial and Appeal Board

Integrated DNA Technologies, Inc.

v. Tecan Genomics, Inc.
@ .

Petition for Inter Partes Review
Case Nos. IPR2025-00015 and IPR2025-00016
U.S. Patent Nos. 10,036,012 and 10,876,108*

Petitioner’'s Demonstratives
Oral Hearing: January 22, 2026

*Unless otherwise specified, citations throughout refer

to the record in IPR2025-00015 (U.S. Patent No. 10,036,012) DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Sole Dispute On Most Claims Is “Enrichment” Limitations

IPR2025-00015
Patent No. 10,036,012
TABLE OF CONTENTS

1. Meyer Does Not Disclose Enrichment of a Target Sequence Through
Amplification as Required by Claim 1 ... 28

a) Meyer’s Amplification Step Does Not Enrich for the 3° End Fragments 30

A. Ground I: Meyer Does Not Anticipate the Challenged Claims.................. 27
1. Meyer Does Not Disclose Enrichment of a Target Sequence Through
Amplification as Required by Claim ©........cccoooeeeoiiiiiii el 28

a) Meyer’s Amplification Step Does Not Enrich for the 3’ End Fragments 30
b) A POSA Would Not Infer that the Data Reported in Meyer

Demonstrates Enrichment ..................cccocoooiiiiiiii e 36
2. Meyer Fails to Anticipate the Additional Limitations of Claim 21 ............ 45

Paper 41, TOC DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Sole Dispute On Most Claims Is “Enrichment” Limitations

‘012 Patent, Claim 1 ‘108 Patent, Claim 1 -

A method for sequencing an
enriched nucleic acid sequence of interest, the method
comprising:

1(a) ligation

1(b) annealing 1(a) annealing
1(c) extending 1(b) extending
1(d) amplifying 1(c) amplifying

AN NENAN

1(e) surface annealing

1(f) sequencing 1(d) sequencing

Paper 47 at 1; EX1001; EX1002; IPR2025-00016, Paper 45 at 1 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Sole Dispute On Most Claims Is “Enrichment” Limitations

‘012 Patent, Claim 1 ‘108 Patent, Claim 1 -

“d)amplifying the one or more oligonucleotide
extension products using a first primer that anneals | method
to a complement of the first adaptor sequence and
a second primer that anneals at its 3' end to a
complement of the second adaptor sequence to
enrich for the nucleic acid sequence of interest,’

1(d) amplifying

Paper 47 at 1; Paper 53 at 1; EX1001; EX1002; IPR2025-00016, Paper 45 at 1, Paper 51 at 1 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Sole Dispute On Most Claims Is “Enrichment” Limitations

‘012 Patent, Claim 1 ‘108 Patent, Claim 1 -

A method for sequencing an
enriched nucleic acid sequence of interest, the method
comprising:

“f) Sequencing the enriched nucleic acid sequence of
interest on a massively parallel sequencing
platform”

1(f) sequencing

Paper 47 at 1; Paper 53 at 1; EX1001; EX1002; IPR2025-00016, Paper 45 at 1, Paper 51 at 1 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Sole Dispute On Most Claims Is “Enrichment” Limitations

‘012 Patent, (B — . . .
c) amplifying the one or more oligonucleotide extension

A method for se¢ products, in the reaction mixture, using a first primer
enriched nuclei that anneals to the complement of the first adaptor
comprising: sequence and a second primer that anneals at its 3' end

to a complement of the second adaptor sequence,
thereby enriching the nucleic acid sequence of
interest, by generating amplified products comprising
the enriched nucleic acid sequence of interest”

1(c) amplifying

Paper 47 at 1; Paper 53 at 1; EX1001; EX1002; IPR2025-00016, Paper 45 at 1, Paper 51 at 1 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Sole Dispute On Most Claims Is “Enrichment” Limitations

‘012 Patent, Claim 1 ‘108 Patent, Claim 1 -

A method for sequencing an
enriched nucleic acid sequence of interest, the method

comprising:

"d)Sequencing the amplified products comprising the
enriched nucleic acid sequence of interest on a
massively parallel sequencing platform”

1(d) sequencing

Paper 47 at 1; Paper 53 at 1; EX1001; EX1002; IPR2025-00016, Paper 45 at 1, Paper 51 at 1 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Claim Construction of

"Enrich”

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Tecan’s "Claim Construction” Is a Moving Target

Claim Term

Claim 1(d)

“amplifying the one or more
oligonucleotide extension
products using a first primer that
anneals to a complement of the
first adaptor sequence and a
second primer that anneals at its
3" end to a complement of the
second adaptor sequence to
enrich for the nucleic acid
sequence of interest”

‘012 Patent, Claim 1(d)

EX1001 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE ¢




Tecan’s "Claim Construction” Is a Moving Target

Tecan’s POPR:

Claim Term NO Proposal

Claim 1(d)

“amplifying the one or more
oligonucleotide extension
products using a first primer that
anneals to a complement of the
first adaptor sequence and a
second primer that anneals at its
3" end to a complement of the
second adaptor sequence to
enrich for the nucleic acid
sequence of interest”

‘012 Patent, Claim 1(d)

EX1001; Paper 1 at 26-27; Paper 7 at 17-18 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 10



Tecan’s "Claim Construction” Is a Moving Target

The Board
. Tecan’s POPR:
Claim Term NO Proposal C':’?Err‘::::lllﬁs
I
Claim 1(d) ULDLCEIE
Construction
“amplifying the one or more “amplifying the one or more
oligonucleotide extension oligonucleotide extension products
products using a first primer that using a first primer that anneals to a
anneals to a complement of the complement of the first adaptor
first adaptor sequence and a sequence and a second primer that
second primer that anneals at its anneals at its 3’ end to a complement
3’ end to a complement of the of the second adaptor sequence to add
second adaptor sequence to or increase the proportion of the
enrich for the nucleic acid nucleic acid sequence of interest”

sequence of interest”

‘012 Patent, Claim 1(d)

EX1001; Paper 1 at 26-27; Paper 7 at 17-18; Paper 9 at 15 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 11



Tecan’s "Claim Construction” Is a Moving Target

Decision Granting IPR

“Neither party proposes any special meaning for the term “enrich.” We see no
reason to do so either. To the extent express construction of ‘enrich’ 1s necessary,
we adopt the plain and ordinary meaning of the term. See Ex. 3001 (entry e

defining ‘enrich’ to mean ‘to process so as to add or increase the proportion of a
desirable ingredient’).”

EX1001; Paper 1 at 26-27; Paper 7 at 17-18; Paper 9 at 15 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 12



Tecan’s "Claim Construction” Is a Moving Target

p The Board Meyer Anticipates
Claim Term Tegm S POPI}: Construes U)r,\der Boali-::l's
MO "Enrich” Construction
I
Claim 1(d) heicals
Construction
“amplifying the one or more “amplifying the one or more
oligonucleotide extension oligonucleotide extension products
products using a first primer that using a first primer that anneals to a
anneals to a complement of the complement of the first adaptor
first adaptor sequence and a sequence and a second primer that
second primer that anneals at its anneals at its 3’ end to a complement
3’ end to a complement of the of the second adaptor sequence to add
second adaptor sequence to or increase the proportion of the
enrich for the nucleic acid nucleic acid sequence of interest”

sequence of interest”

The Meyer method adds or
increases the proportion of
3’ end fragments
‘012 Patent, Claim 1(d)

Paper 47 at 3-5, 14; EX1001; Paper 1 at 26-27; Paper 7 at 17-18; Paper 9 at 15 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 13



Tecan’s "Claim Construction” Is a Moving Target

The Board Meyer Anticipates Tecan Seeks to
Construes Under Board'’s Restrict Board’s
Construction Construction

Bustamante
Deposition

Claim Term Tecan’s POPR:

NO Proposal “Enrich”

Claim 1(d) The Board'’s J Tecan’s POR Proposed

Construction Construction
“amplifying the one or more “amplifying the one or more “amplifying the one or more
oligonucleotide extension oligonucleotide extension products oligonucleotide extension
products using a first primer that using a first primer that anneals to a products using a first primer that
anneals to a complement of the complement of the first adaptor anneals to a complement of the
first adaptor sequence and a sequence and a second primer that first adaptor sequence and a
second primer that anneals at its anneals at its 3’ end to a complement second primer that anneals at its
3’ end to a complement of the of the second adaptor sequence to add 3" end to a complement of the second
second adaptor sequence to or increase the proportion of the adaptor sequence to s
enrich for the nucleic acid nucleic acid sequence of interest” increase the proportion of the
sequence of interest” nucleic acid sequence of interest

relative to the nucleic acid
fragments in the solution not
containing the sequence of
interest by amplifying the
oligonucleotide extension
The Meyer method adds or product and its complement”
increases the proportion of

3’ end fragments

Tecan’s expert estimates

Meyer increases the proportion
of 3’ end fragments

‘012 Patent, Claim 1(d)

Paper 47 at 3-5, 14, 22; EX1001; Paper 1 at 26-27; Paper 7 at 17-18; Paper 9 at 15; Paper 41 at 21; EX1125 at 417:12-418:5 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 14



Tecan’s "Claim Construction” Is a Moving Target

Tecan POR

“In the context of preparing a sequencing library, Tecan proposes that
a nucleic acid sequence of interest 1s ‘enriched” when the proportion
of nucleic acid fragments containing the sequence of interest is
increased relative to other nucleic acid fragments in the sample.”

Paper 47 at 3-5, 14, 22; EX1001; Paper 1 at 26-27; Paper 7 at 17-18; Paper 9 at 15; Paper 41 at 19, 21; EX1125 at 417:12-418:5 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 15



Tecan’s "Claim Construction” Is a Moving Target

p The Board Meyer Anticipates Tecan Seeks to
Claim Term TﬁggfoPOPl}: Construes U)r,\der Boali-:::l's Restrict Board's ATBEIIENSS L Seek.s .
posa “Enrich” Construction Construction Deposition FURTHER Restriction
Claim 1(d) The Board'’s Tecan’s POR Proposed Tecan'’s Sur-Reply
Construction Construction Brief
“amplifying the one or more “amplifying the one or more “amplifying the one or more “amplifying the one or more
oligonucleotide extension oligonucleotide extension products oligonucleotide extension oligonucleotide extension
products using a first primer that using a first primer that anneals to a products using a first primer that products using a first primer that
anneals to a complement of the complement of the first adaptor anneals to a complement of the anneals to a complement of the
first adaptor sequence and a sequence and a second primer that first adaptor sequence and a first adaptor sequence and a
second primer that anneals at its anneals at its 3’ end to a complement second primer that anneals at its second primer that anneals at its
3" end to a complement of the of the second adaptor sequence to add 3’ end to a complement of the second 3" end to a complement of the
second adaptor sequence to or increase the proportion of the adaptor sequence to s second adaptor sequence to-ee-=
enrich for the nucleic acid nucleic acid sequence of interest” increase the proportion of the increase the proportion of the
sequence of interest” nucleic acid sequence of interest nucleic acid sequence of interest
relative to the nucleic acid relative to the nucleic acid
fragments in the solution not fragments in the solution not
containing the sequence of containing the sequence of
interest by amplifying the interest by amplifying the
oligonucleotide extension oligonucleotide extension
The Meyer method adds or product and its complement” prl(l)duc.t andlltsﬂciomﬁlementl id
: . : wherein only the oligonucleotide
mcrezs,e:;(lll%grgﬂzgmn of Tec‘an’s expert estimates extension products from step (¢)
. g Meyer increases the proportion undergo the claimed amplification”
‘012 Patent, Claim 1(d) of 3" end fragments

Paper 47 at 3-5, 14, 22; EX1001; Paper 1 at 26-27; Paper 7 at 17-18; Paper 9 at 15; Paper 41 at 19, 21; EX1125 at 417:12-418:5; Paper 53at9  DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 16



Tecan’s "Claim Construction” Is a Moving Target

p The Board Meyer Anticipates Tecan Seeks to
Claim Term TﬁggfoPOPl}: Construes U)r,\der Boali-:::l's Restrict Board'’s ATBEIIENSS L Seek.s .
posa “Enrich” Construction Construction Deposition FURTHER Restriction
Claim 1(d) The Board'’s Tecan’s POR Proposed Tecan'’s Sur-Reply
Construction Construction Brief
“amplifying the one or more “amplifying the one or more “amplifying the one or more “amplifying the one or more
oligonucleotide extension oligonucleotide extension products oligonucleotide extension oligonucleotide extension
products using a first primer that using a first primer that anneals to a products using a first primer that products using a first primer that
anneals to a complement of the complement of the first adaptor anneals to a complement of the anneals to a complement of the
first adaptor sequence and a sequence and a second primer that first adaptor sequence and a first adaptor sequence and a
second primer that anneals at its anneals at its 3’ end to a complement second primer that anneals at its second primer that anneals at its
3" end to a complement of the of the second adaptor sequence to add 3’ end to a complement of the second 3" end to a complement of the
second adaptor sequence to or increase the proportion of the adaptor sequence to s second adaptor sequence to-ee-=
enrich for the nucleic acid nucleic acid sequence of interest” increase the proportion of the increase the proportion of the
sequence of interest” nucleic acid sequence of interest nucleic acid sequence of interest
relative to the nucleic acid relative to the nucleic acid
fragments in the solution not fragments in the solution not
containing the sequence of containing the sequence of
interest by amplifying the interest by amplifying the
oligonucleotide extension ohgonucleot}de extension
The Meyer method adds or product and its complement” Drl(:dUCt and 1tsﬂciomﬁlement .
: : whe e oli ide
mcrea;ﬁ:;(?%g; ;g:;:;;mn of N Tecfan’s expert estimates . extension ) ste c)
eyer increases the proportion und e claimed a ation”
‘012 Patent, Claim 1(d) of 3" end fragments

Paper 47 at 3-5, 14, 22; EX1001; Paper 1 at 26-27; Paper 7 at 17-18; Paper 9 at 15; Paper 41 at 19, 21; EX1125 at 417:12-418:5; Paper 53at9  DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 17



“Enrich” Should Be

Given Its Plain and
Ordinary Meaning

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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The Claim Language

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



The Claim Specifies the Steps That Constitute Enrichment

‘012 Patent Claim 1 ‘108 Patent Claim 1

“l. A method for sequencing an enriched nucleic
acid sequence of interest, the method comprising™:
("a) ligating,

b) annealing,

¢) extending,

d) “amplifying the one or more oligonucleotide
extension products using a first primer that anneals
to a complement of the first adaptor sequence and
a second primer that anneals at its 3' end to a
complement of the second adaptor sequence
to_enrich for the nucleic acid sequence of interest,
wherein products of the amplifying comprise a 3’
end with sequence complementary to a sequence

_ on asurface”;

ENRIC}EHING

e) annealing to surface
f) sequencing the enriched nucleic acid sequence of
interest on NGS

“l. A method for sequencing an enriched nucleic
acid sequence of interest, the method comprising™:

a)

annealing,

b) extending,

c)

d)

“amplifying the one or more oligonucleotide
extension products, in the reaction mixture, using
a first primer that anneals to the complement of
the first adaptor sequence and a second primer that
anneals at its 3' end to a complement of the second
adaptor sequence, thereby enriching the nucleic
acid sequence of interest, by generating amplified
products comprising the enriched nucleic acid
sequence of interest”;

sequencing amplified products comprising the
nucleic acid sequence of interest on NGS

Paper 47 at 6; EX1001; EX1002 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Such a Clause Cannot Import Unrecited Limitations

. Texas Instruments, Inc. v. ITC, 988 F.2d 1165, 1172 (Fed. Cir. 1993)

Clauses that “merely describe the result of arranging the components of
the claims in the manner recited in the claims . . . do not contain any
limitations not inherent to the process found in [the] claims.”

. Minton v. Nat’l Ass’n of Secs. Dealers, 336 F.3d 1373, 1381 (Fed. Cir. 2003)

“A whereby clause in a method claim is not given weight when it simply
expresses the intended result of a process step positively recited.”

Paper 47 at 6 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE




Tecan Does Not Distinguish Petitioner’s Cases

Tecan’s Sur-Reply

“Arguing that the claims do not require enrichment, Petitioner
relies exclusively on a subset of cases concerning the
construction of ‘whereby’ clauses.”

Paper 53 at 6 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Petitioner’s Cases Are Not Limited to "Whereby” Clauses

Tex. Instr. Claim ‘012 Patent, Claim 1(d) Minton Claim ‘108 Patent, Claim 1(c)
“fluid insulating material “amplifying [extension “executing a trade of the “amplifying [extension
being injected into a products containing the security based on products containing the
portion of the cavity on the sequence of interest in a information contained in sequence of interest in a
opposite side of said plane specific way| the offer for consideration specific way|
specified in the reply to the
offer
to preclude direct high to enrich for the nucleic whereby the security is thereby enriching the
velocity engagement acid sequence of traded efficiently between nucleic acid sequence of
between the fluid and the interest” the first individual [who interest, by generating
device and the electrical entered the offer] and the amplified products
connections thereto” second individual [who comprising the enriched
entered the reply in nucleic acid sequence of
response to the offer|” interest”

Paper 47 at 6 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE




Tecan’s Only Cited Case Is Inapposite

Tecan'’s Sur-Reply

“However, as 1s the case here, the Federal Circuit has
repeatedly held that ‘when a ‘whereby’ or [similar] clause
states a condition that 1s material to patentability, it cannot be
ignored 1n order to change the substance of the invention.’
Allergan Sales, LLC v. Sandoz, Inc., 935 F.3d 1370, 1376
(Fed. Cir. 2019) (cleaned up).”

Paper 53 at 6 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



The "wherein” Clauses in Allergan Stated Express Limitations

. Allergan Sales, LLC v. Sandoz, Inc., 935 F.3d 1370, 1372-1373 (Fed. Cir. 2019)

“A method of treating a patient with glaucoma or ocular hypertension comprising
topically administering twice daily to an affected eye a single composition
comprising 0.2% w/v brimonidine tartrate and 0.68% w/v timolol maleate,

wherein the method 1s as effective as the administration of 0.2% w/v
brimonidine tartrate monotherapy three times per day and

wherein the method reduces the incidence of one o[r] more adverse events
selected from the group consisting of conjunctival hyperemia, oral dryness, eye
pruritus, allergic conjunctivitis, foreign body sensation, conjunctival
folliculosis, and somnolence when compared to the administration of 0.2% w/v
brimonidine tartrate monotherapy three times daily.”

Paper 53 at 6 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



The “wherein” Clauses in Allergan Were Material to Patentability

Tecan'’s Sur-Reply

“However, as 1s the case here, the Federal Circuit has repeatedly held that
‘when a ‘whereby’ or [similar] clause states a condition that 1s material to
patentability, it cannot be ignored in order to change the substance of the
invgtion.” Allergan Sales, LLC v. Sandoz, Inc., 935 F.3d 1370, 1376 (Fed.

' 19) (cleaned up).”

Allergan Sales, LLC v. Sandoz, Inc., 935 F.3d 1370, 1376 (Fed. Cir. 2019)

“the Examiner explicitly relied on the ‘wherein’ clauses 1n
explaining why the claims of the Patent-in-Suit were ‘novel and
non-obvious over the prior art’”

Paper 53 at 6 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



The “to enrich” Clause Was Included in the Originally Filed Claims

1. A method for enriching for target nucleic acid sequences of interest in a sample comprising nucleic acids,
the method comprising:

a. fragmenting the nucleic acids, thereby generating nucleic acid fragments;

b. appending a first adaptor to a 5’ end of each nucleic acid fragment;

¢. annealing one or more oligonucleotides to the nucleic acid fragments, whereby each of the one or
more oligonucleotides comprise a 3" portion that is complementary to a target nucleic acid
sequence of interest present in one or more of the nucleic acid fragments, and a 5 portion
comprising a second adapter sequence;

d. extending the one or more oligonucleotides with a polymerase thereby generating one or more
oligonucleotide extension products with the first adaptor at a first end and the second adaptor
sequence at a second end; and

e. amplifying the one or more oligonucleotide extension product using a first primer that is
complementary to the first adaptor and a second primer that is complementary to the second
adaptor sequence to enrich for nucleic acid fragments containing the first adaptor and the second

adaptor sequence at each end.

Paper 47 at 11, 25; EX1016 at 53 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



The “to enrich” Clause Was Not Material to Patentability

Regarding claims 51, 63-67, 69, and 75, Jones teaches a method for enriching a nucleic

acid sequence of interest in a sample comprising nucleic acids that comprises the following steps

Jones 2005 disclosed every
ste P of the claimed method acids in the sample to generate fragments comprising the sequence of interest; (b) ligating a
exce pt sequen cin gona Next partial duplex adaptor to cach 5” and each 3 end of the nucleic acid fragments, wherein the
Generation Se quencer partial duplex adaptor comprises a first long strand containing a first adaptor sequence and

second shorter strand; (c) annealing one or more oligonucleotides in solution to the nucleic acid

(see, for example, Figures 3-4 and paragraphs 86-90, 96, 99, and 100): (a) fragmenting nucleic

sequence of interest in the fragments, wherein said oligonucleotides comprise a 3’ portion with at
least ten bases that are complementary to the nucleic acid sequence of interest and a 5* portion

comprising a second adaptor sequence; (d) extending said annealed oligonucleotides using a

DNA polymerase, thereby obtaining extension products comprising sequence complementary to

Jones does not teach massively parallel sequencing as required by independent claim 31.

sequence to enrich for the nucleic acid sequence of interest; and (f) sequencing the enriched

nucleic acid of interest.

Paper 47 at 11, 25; EX1016 at 190-192 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



None of Tecan’s Arguments Support Adding Limitations
Beyond the Plain and Ordinary Meaning of “Enrich”

Tecan's Sur-Reply

“Enrichment of the target sequence resulting from the
amplification step 1s critical to the invention. This
language 1n step 1(d) 1s the antecedent basis for ‘the
enriched nucleic acid sequence of interest’ in step 1(f),
which Petitioner’s construction improperly ignores.”

Paper 47 at 6; Paper 53 at 6 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Petitioner and Dr. Sims Do Not Dispute That
Amplification Is Critical to Enrichment

‘| agree that amplification in step 1D is part of the
enrichment process.”

"Amplification is a key step in the enrichment process.

| just don't want to claim that it's the only thing going

Dr. Peter Sims .
Expert for IDT on here.

“This is a method for sequencing an enriched nucleic acid
sequence of interest. It's a multistep process, and | don't
want to attribute causality that isn't clearly stated in the
claim to any one step. They’re all important steps that
are contributing to enrichment of a nucleic acid

sequence of interest.”

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

Paper 47 at 7-8; EX2037 at 188:4-5, 188:13-15, 191:22-192:5



Tecan’s Expert Confirmed the POSA Would
Agree With the Board’s Plain and Ordinary Meaning Construction

149. The Board construed “enrich” to have its plain and ordinary meaning

of “to process so as to add or increase the proportion of a desirable ingredient.” Id.

[ agree that a POSA would have considered the term “enrich™ to have its plain and

Dr. Carlos
Bustamante

ordinary meaning and that the Panel’s definition reflects that meaning.

Expert for Tecan

Paper 47 at 3; EX2038 ] 149 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



The Intrinsic Record

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



The Intrinsic Record Does Not Limit "Enrich”

X No definition
X No lexicography or disclaimer

X No explanation or instruction for how to
quantify enrichment

X No minimum amount of enrichment required

Paper 47 at 8-9 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



No Definition, Lexicography, or Disclaimer

(e) amplifying the one
or more oligonucleotide extension product using a first
primer that is complementary to the first adaptor and a
second primer that is complementary to the second adaptor
sequence to enrich for nucleic acid fragments containing the
first adaptor and the second adaptor sequence at each end.

| (d) amplifying the one or
more oligonucleotide extension products using a first primer
that is complementary to the first adaptor and a second
primer that is complementary to the third adaptor sequence
to enrich for nucleic acid fragments containing the first
adaptor and the third adaptor sequence at each end.

The one or more
oligonucleotide extension products can be amplified using a
first primer that can be complementary to the first or second
adaptor and a second primer that can be complementary to
the third adaptor sequence to enrich for nucleic acid frag-
ments comprising the first or second adaptor and the third
adaptor sequence at each end.

Paper 47 at 8-9; EX1001 at 2:48-53, 5:3-8, 15:41-47; EX1002 at 3:48-55

‘012 Patent 108 Patent

(h) amplifying the
one or more single stranded nucleic acid fragments com-
prising the one or more target nucleic acid sequences with a
first primer comprising sequence complementary to the
strand from the second adapter and a second primer com-
prising sequence complementary to the short strand of the
first adaptor, thereby enriching for the one or more target
nucleic acid sequences.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



No Minimum Amount of Enrichment Required

. “Q. If | do a multiplex PCR reaction with different primer pairs,
m and | get more fragments from one set of primer pairs
3

than another, have | enriched for that fragment?

0 A. |think any PCR could be described as enrichment if you
wanted to use it in that way because you've amplified a
Dr. Eli Meyer product, you've amplified a target, such that it - it's more -
its relative frequently [sic] is higher in the product than it
Al el was in the initial template.”

Meyer Reference

S RN "Q. If I create one more copy of the sequence than would

otherwise be there, have | enriched for that sequence?

A. It seems that you could argue that if you had sufficient
evidence that you truly had increased it by one copy
number. ..

Paper 47 at/7,21-22, EX1126 at 166:5-10, 170:13-171:1 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



No Minimum Amount of Enrichment Required

"Q. Isthere athreshold amount by which

the fragment has to be enriched at the
end?

Dr. Carlos

A. There is no threshold specifically
Bustamante . . >
Expert for Tecan Iald outin the Patent.

Paper 47 at 21-22; EX1125 at 275:23-276:4 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE




Tecan’s Unrecited

Limitation

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Tecan’s New Limitation Is Not in Its Construction

Tecan’s Sur-Reply Brief

“In the context of preparing a sequencing library, Tecan proposes that
a nucleic acid sequence of interest 1s ‘enriched” when the proportion
of nucleic acid fragments containing the sequence of interest is
increased relative to other nucleic acid fragments in the sample.”

“wherein only the oligonucleotide extension products from step (c¢)
undergo the claimed amplification”

Paper 47 at 7; Paper 41 at 19, 21; Paper 53 at 9 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



None of Tecan’s Proposed Language Appears in the Claim

‘012 Patent Claim 1 ‘108 Patent Claim 1

“l. A method for sequencing an enriched nucleic
acid sequence of interest, the method comprising™:

a) ligating,

b) annealing,

¢)

extending,

d) “amplifying the one or more oligonucleotide

Paper 47 at 7; EX1001; EX1002

extension products using a first primer that anneals
to a complement of the first adaptor sequence and
a second primer that anneals at its 3' end to a
complement of the second adaptor sequence
to enrich for the nucleic acid sequence of interest,
wherein products of the amplifying comprise a 3’
end with sequence complementary to a sequence
on a surface”;

annealing to surface
sequencing the enriched nucleic acid sequence of
interest on NGS

661.

A method for sequencing an enriched nucleic acid

sequence of interest, the method comprising”:

a)
b)

¢)

d)

annealing,

extending,

“amplifying the one or more oligonucleotide
extension products, in the reaction mixture, using a
first primer that anneals to the complement of the
first adaptor sequence and a second primer that
anneals at its 3' end to a complement of the second
adaptor sequence, thereby enriching the nucleic
acid sequence of interest, by generating amplified
products comprising the enriched nucleic acid
sequence of interest”;

sequencing amplified products comprising the
nucleic acid sequence of interest on NGS

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Tecan Seeks to Import a Negative Limitation

Tecan's Sur-Reply

“Petitioner incorrectly alleges that Tecan seeks to import the limitation
that ‘only the oligonucleotide extension products from step (c¢) undergo
the claimed amplification’ from Figure 1. Paper 47, 10-11. As Tecan
has explained, the claimed inventions enrich a target sequence through
amplification because of the claimed combination of a target-specific
primer and a set of universal primers. Paper 41, 14-16. This 1s not an
added limitation but simply how the invention functions. There 1s no
need for the Board to decide whether other amplification can occur in
addition to the enrichment step because Petitioner only cites prior art
where all fragments undergo amplification, which does not meet
limitation 1(d).”

Paper 47 at 5-11; Paper 53 at 9 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



“Simply how the invention functions”
Is Not a Basis for Importing an Unrecited Limitation

Tecan'’s Sur-Reply

“This 1s not an added limitation but simply how the invention functions.”

Paper 53 at 9 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



“Simply how the invention functions”
Is Not a Basis for Importing an Unrecited Limitation

Tecan'’s Sur-Reply

“This 1s not an added limitation but simply how the invention functions.”

. Purdue Pharma v. Endo Pharm., 438 F.3d 1123, 1135 (Fed. Cir. 2006)

The trial court construed the claims to require acceptable pain control
for 90% of patients over a four-fold dosage range. Despite the
absence of an express claim limitation to that effect, the trial court
held that the “invention itself,” ie., the “controlled release
oxycodone formulation,” was limited to a four-fold dosage range that
controls pain for 90% of patients.

Paper47 at 11; Paper 53 at 9 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



“Simply how the invention functions”
Is Not a Basis for Importing an Unrecited Limitation

Tecan'’s Sur-Reply

“This 1s not an added limitation but simply how the invention functions.”

. Purdue Pharma v. Endo Pharm., 438 F.3d 1123, 1136 (Fed. Cir. 2006)

The only way the trial court could hold that the four-fold dosage
range was a claim limitation, then, was to state that the
“invention itself” controlled pain in approximately 90% of patients
with a four-fold dosage range. Without any specific claim language to
interpret, however, the trial court impermissibly imported a
limitation into the claims.

Paper47 at 11; Paper 53 at 9 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



The Claim Recites Steps Performed on a Single Nucleic Acid Fragment

U Pate 0 A elnodad 10 egue ORCIANS cd c dCld segue e O ere e elnoa comp Qg

a)obtail g nucleic acid fragment 2 partial duplex adaptor,

rises a nucleic acid sequence of interest,

wher¢  the nucleic acid fragment (st adaptor sequence, and

wherein the partial duplex adaptor comprises a first strand and a second strand, wherein the first strand is longer than the second strand;

b) annealing one or more oligonucleotides in solution to the nucleic acid sequence of int . . o the
partial duplex adaptor, the nucleic acid fragment

wherein the one or more oligonucleotides comprise a 3' portion with at least 10 bases designed to be complementary to the nucleic acid
sequence of interest and

a 5" tail portion comprising a second adaptor sequence that is non-complementary to the nucleic acid sequence of interest;

c) extending the one or more oligonucleotides annealed to the nucleic acid sequence of in . . to the
partial duplex adaptor with a polymerase, the nucleic acid fraament

thereby generating one or more oligonucleotide extension products comprising sequence complementary to the first adaptor sequence
at a first end, sequence complementary to the nucleic acid sequence of interest, and the second adaptor sequence at a second end;

d) amplifying the one or more oligonucleotide extension products using a first primer that anneals to a complement of the first adaptor
sequence and a second primer that anneals at its 3' end to a complement of the second adaptor sequence to enrich for the nucleic acid
sequence of interest,

wherein products of the amplifying comprise a 3' end with sequence complementary to a sequence on a surface;

e) annealing a strand of the products of the amplifying to the sequence on the surface using the 3" end with sequence complementary to the
sequence on the surface; and

f) sequencing the enriched nucleic acid sequence of interest on a massively parallel sequencing platform.

Paper 47 at 1; Paper 1 at 19-22; EX1001 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Claim 1 of the '108 Patent Confirms the Claim
Does Not Limit “Other” Fragments

‘108 Patent, Claim 1: A method for sequencing an enriched nucleic acid sequence of interest, the method comprising:

a) annealing one or more oligonucleotides in solution in a reaction mixture to the nucleic acid sequence of interest in a nucleic acid
fragment,

wherein the reaction mixture comprises a plurality of nucleic acid fragments,

wherein the nucleic acid fragment comprising the nucleic acid sequence of interest comprises a first adaptor sequence,

wherein the one or more oligonucleotides comprise a 3' portion with at least 10 bases designed to be complementary to the
nucleic acid sequence of interest

and a 5' tail portion comprising a second adaptor sequence that is non-complementary to the nucleic acid sequence of interest;

b) extending the one or more oligonucleotides annealed to the nucleic acid sequence of interest in the nucleic acid fragment
comprising the first adaptor sequence with a polymerase, in the reaction mixture,

thereby generating one or more oligonucleotide extension products comprising sequence complementary to the first adaptor

sequence at a first end, sequence complementary to the nucleic acid sequence of interest, and the second adaptor sequence at a
second end;

c) amplifying the one or more oligonucleotide extension products, in the reaction mixture, using a first primer that anneals to the
complement of the first adaptor sequence and a second primer that anneals at its 3' end to a complement of the second adaptor

sequence, thereby enriching the nucleic acid sequence of interest, by generating amplified products comprising the enriched
nucleic acid sequence of interest; and

d) sequencing the amplified products comprising the enriched nucleic acid sequence of interest on a massively parallel sequencing
platform.

IPR2025-00016, Paper 1 at 19-21, Paper 45 at 1; EX1002, Claim 1 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Tecan Cites No Disclaimer or Disavowal

. Unwired Planet v. Apple, 829 F.3d 1353, 1358 (Fed. Cir. 2016)

“A disclaimer or disavowal of claim scope must be clear and
unmistakable, requiring ‘words or expressions of manifest
exclusion or restriction’ in the intrinsic record.”

Paper 47 at 11 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



None of Tecan’s Record Cites Are Definitions or Lexicography
That Limit the Plain and Ordinary Meaning of “Enrich”

Tecan'’s Sur-Reply

The specification reinforces the

critical nature of enrichment in the claimed invention. See, e.g., EX1001.0001 (“The
present invention provides methods ... for targeted nucleic acid sequence
enrichment in a nucleic acid sample™), 16 (2:25-28) (“There is a need for improved
methods for selective target enrichment™), 18 (6:12-16) (“methods of the invention
can be used for the selective enrichment of a plurality of defined target sequences
from complex DNA” (emphasis added)), 31 (31:41-32:42) (Example | determining
enrichment “by calculating the number of rRNA reads as a percent of total mapped

reads in the control and test samples.”).

Paper 47 at 11; Paper 53 at 7 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



None of Tecan’s Record Cites Are Definitions or Lexicography
That Limit the Plain and Ordinary Meaning of “Enrich”

Tecan'’s Sur-Reply

The specification reinforces the

critical nature of enrichment in the claimed invention. See, e.g., EX1001.0001 (“The
present invention provides methods ... for targeted nucleic acid sequence
enrichment in a nucleic acid sample™), 16 (2:25-28) (“There is a need for improved

methods for selective target enrichment™), 18 (6:12-16) (“methods of the invention

“The present invention provides methods . . . for targeted nucleic acid
sequence enrichment in a nucleic acid sample”

4 L= Ir I

reads in the control and test samples.”).

Paper 47 at 11; Paper 53 at 7 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



None of Tecan’s Record Cites Are Definitions or Lexicography
That Limit the Plain and Ordinary Meaning of “Enrich”

Tecan'’s Sur-Reply

The specification reinforces the

“There 1s a need for improved methods for selective target enrichment”

enrichment in a nucleic acid sample™), 16 (2:25-28) (“There is a need for improved
methods for selective target enrichment™), 18 (6:12-16) (“methods of the invention

can be used for the selective enrichment of a plurality of defined target sequences

“methods of the invention can be used for the selective enrichment of a
plurality of defined target sequences from complex DNA”

Paper 47 at 11; Paper 53 at 7 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



None of Tecan’s Record Cites Are Definitions or Lexicography
That Limit the Plain and Ordinary Meaning of “Enrich”

Tecan'’s Sur-Reply

The specification reinforces the

critical nature of enrichment in the claimed invention. See, e.g., EX1001.0001 (“The

i : i - | VA | . | i A R | h I b |

“Fold enrichment 1s determined by calculating the number of rRNA reads as
a percent of total mapped reads in the control and test samples.”

can be used for the selective enrichment of a plurality of defined target sequences
from complex DNA” (emphasis added)), 31 (31:41-32:42) (Example | determining
enrichment “by calculating the number of rRNA reads as a percent of total mapped

reads in the control and test samples.”).

Paper 47 at 11; Paper 53 at 7 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Tecan’s Negative
Limitation Requires

Limiting the Claim to a
Preferred Embodiment




Tecan Improperly Seeks to Limit the Claim to Its Preferred Embodiment

Tecan POR

“Tecan’s Ovation and Allegro products are coextensive with the claimed methods. 7d.
The products also embody the unique SPET covered by the claimed methods.”

Tecan'’s Sur-Reply

“Further, Petitioner’s attempts to minimize the importance of Figure 1’s disclosures
because it depicts a ‘commercial embodiment’ (Paper 47, 10-11) are misleading. As
Petitioner recognized, the patent expressly identifies Figure 1 as a ‘preferred

embodiment of the methods described herein for enriching for target sequences of
interest.” EX1001.0023 (15:57-59).”

Paper 47 at 10-11; Paper 41 at 65; Paper 53 at 9 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Tecan Exclusively Cites Descriptions of the Preferred Embodiment

Tecan POR

In one embodiment, the oligonucleotide

“The ’012 patent SPGCIﬁeS that ‘Only extension product comprises first adaptor sequence on one
: : . o end and second adaptor sequence on the other end as
nucleotide extension products SO LTI generated by the methods described herein. In a preferred
both the first and second adaptor embodiment, the oligonucleotide extension product can be
. . separated from the template nucleic acid fragment in order

Sequence will be amp lified and thus to generate a single stranded oligonucleotide extension
enriched.” EX1001.0012 ( 12:14-1 7).” product with first adaptor sequence on the 5' end and second

adaptor sequence on the 3' end. The single stranded oligo-
nucleotide extension product can then be amplified using a
first primer comprising sequence complementary to the first
adaptor and a second primer comprising sequence comple-
mentary to the second adaptor sequence. In this manner only
oligonucleotide extension products comprising both the first
and the second adaptor sequence will be amplified and thus
enriched.

Paper 47 at 10-11; Paper 41 at 15-16; EX1001 at 12:2-17 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Tecan Exclusively Cites Descriptions of the Preferred Embodiment

Tecan POR

“The specification explains repeatedly that it 1s this
targeted amplification process of only the
oligonucleotide extension products that results in
enrichment of these fragments as compared to
other fragments in the sample. See id.,.0021
(12:14-17) (‘[1]n this manner only oligonucleotide
extension products comprising both the first and
second adaptor sequence will be amplified and
thus enriched’); id.,.0024 (17:57-60) (‘only the
oligonucleotide extension product with the
forward adaptor sequence at one end and the
reverse adaptor sequence at the other end can be
amplified and thus enriched’).”

Paper 47 at 10-11; Paper 41 at 23; EX1001 at 12:2-17

In one embodiment, the oligonucleotide
extension product comprises first adaptor sequence on one
end and second adaptor sequence on the other end as
generated by the methods described herein. In a preferred
embodiment, the oligonucleotide extension product can be
separated from the template nucleic acid fragment in order
to generate a single stranded oligonucleotide extension
product with first adaptor sequence on the 5' end and second
adaptor sequence on the 3' end. The single stranded oligo-
nucleotide extension product can then be amplified using a
first primer comprising sequence complementary to the first
adaptor and a second primer comprising sequence comple-
mentary to the second adaptor sequence. In this manner only
oligonucleotide extension products comprising both the first
and the second adaptor sequence will be amplified and thus
enriched.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Tecan Exclusively Cites Descriptions of the Preferred Embodiment

Tecan POR

“The specification explains repeatedly that it 1s this
targeted amplification process of only the
oligonucleotide extension products that results in
enrichment of these fragments as compared to
other fragments in the sample. See id.,.0021
(12:14-17) (‘[1]n this manner only oligonucleotide
extension products comprising both the first and
second adaptor sequence will be amplified and
thus enriched’); id.,.0024 (17:57-60) (‘only the
oligonucleotide extension product with the
forward adaptor sequence at one end and the
reverse adaptor sequence at the other end can be
amplified and thus enriched’).”

A schematic of a preferred embodiment of the methods
described herein for enriching for target sequences of inter-
est is illustrated in FIG. 1.

Paper 47 at 10-11; Paper 41 at 23; EX1001 at 15:57-59, 17:52-60

As
illustrated in FIG. 1, a subtractive polymerase chain reaction
(PCR) procedure is subsequently performed using a first
primer directed against the forward adaptor sequence and a
second primer directed toward the reverse adaptor sequence
such that only the oligonucleotide extension product with
the forward adaptor sequence at one end and the reverse
adaptor sequence at the other end can be amplified and thus
enriched.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE




Tecan Does Not Distinguish Petitioner’s Case Law

. Northrop Grumman v. Intel, 325 F.3d 1346, 1355 (Fed. Cir. 2003)

“The statements from the description of the preferred
embodiment, moreover, are just that—descriptions of a
preferred embodiment that operates [in a certain manner] . . .

Absent a clear disclaimer of particular subject matter, the fact
that the inventor may have anticipated that the invention would be
used 1n a particular way does not mean that the scope of the patent
is limited to that context.”

Paper 47 at 10; Paper 53 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



The Patent Includes Embodiments That Differ
From the Preferred Embodiment

Example 3: Random Priming to Generate a
Sequencing Library
[Discussing Example 3]

"Q. And that reference to the Ovation system means that
Dr. Carlos e o . £ . . "
Bustamante this is an embodiment of the claims, right’
EXTpe"t for A. Presumably that’s what we would expect.”
ecan

Whole Transcriptome Sequencing

In some cases, the
plurality of target sequences may comprise a group of
related sequences, random sequences, a whole transcriptome

or fraction (e.g. substantial fraction) thereof, or any group of
sequences such as mRNA.

Paper 47 at 9-10; EX1124 at 223:6-228:19; EX1001 at 22:27-30, 34:1-35:16

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



The Claim’s Use of “Comprising” Indicates That
Unrecited Steps Are Not Precluded

. Exergen v. Wal-Mart, 575 F.3d 1312, 1319 (Fed. Cir. 2009)

299 ¢¢;

Use of the term “comprising” “is well understood 1n patent law to
mean “including but not limited to”

Invitrogen Corp. v. Biocrest Mfg, 327 F.3d 1364, 1368 (Fed. Cir. 2003)

“The transition ‘comprising’ in a method claim indicates that the
claim is open-ended and allows for additional steps”

Paper 47 at 10 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Tecan Embraces the “Comprising” Nature of the Claims

Claimed Method

for Infringement

Prior Art

Alleged Infringing Products

a) ligate

b) anneal

c) extend

d) amplify

e) anneal

f) sequence

Tecan argues Meyer does not

satisfy the claims because internal
fragments are also amplified

A

[ I
Internal —t=

Fragment i===
L T

It |

The method Tecan accuses of

infringement also has an
unrecited amplification step

{mm s
’ hﬂ]ﬂmﬂm 5

I T TV
] PCR1

Paper 1 at 19-22; Paper 47 at 10, 12-14; EX2038 9] 225; EX1085 911 114-120; Paper 53 at 11

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE




Meyer Enriches Under
the Board’s Construction

and Tecan’s Original
Proposed Construction

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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The Meyer Method “Enriched” by Using
Special Chemistry to Target and Amplify 3" End Fragments

“In order to selectively enrich for sequences falling near the
3' end of the RNA molecules, Meyer applied special
chemistry to these sequences. . . . The purpose of this part of
the library preparation was to selectively target and amplify—
and thereby enrich—regions near the 3' polyA tails of mRNA

Dr. Peter Sims molecules (‘3' end fragments,” below), and ensure that these
Expert for IDT 3' sequences were well-represented in the final sequencing

library along with other regions of each cDNA molecule.”

3" end fragments

T

Paper 47 at4, 16; EX1006 at 9, EX1085 119 143-144 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



The Board’s Definition: The Meyer Method
“adds or increases the proportion of” 3’ End Fragments

Decision Granting IPR

“Neither party proposes any special meaning for the term ‘enrich.” We see no reason to
do so either. To the extent express construction of ‘enrich’ 1s necessary, we adopt the
plain and ordinary meaning of the term. See Ex. 3001 (entry defining ‘enrich’ to mean
‘to process so as to add or increase the proportion of a desirable ingredient’).”

Paper 9 at 15 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Both of Tecan’s Experts Agree the Meyer Method
Exponentially “adds” to the Number of 3' End Fragments

Tecan'’s Expert (Dr. Bustamante) Tecan’s Expert (Dr. Meyer)

“Q. As aresult of Meyer method 1, “| think any PCR could be described
have | increased the absolute as enrichment if you wanted to use it
number of 5" and 3’ end in that way because you've amplified
fragments in the sample? a product, you've amplified a target,

, such that it - it's more - its relative
A. The absolute number: frequently is higher in the product
Q. Yes than it was in the initial template.”

A. You've increased the absolute
number of all the molecules that
undergo PCR. That's the point of
PCR.”

Paper 47 at 3, 7; EX1125 at 392:16-23; EX1126 at 170:18-171:1 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Record Shows Anticipation Under Tecan’s POR Claim Construction

Tecan POR

“Tecan proposes that a nucleic acid sequence of interest 1s ‘enriched’
when the proportion of nucleic acid fragments containing the
sequence of interest 1s increased relative to other nucleic acid
fragments 1n the sample.”

Paper 47 at 14-16; Paper 41 at 19 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Meyer Enriched Relative to Other Fragments in the Sample

“The broader full-transcriptome sequencing method
disclosed in Meyer 1s also a selective enrichment
method, as 1t required selectively enriching for

Dr. Peter Sims mRNA molecules over other types of RNA and other
SGRELE e BT nucleic acids present in the original sample. EX1006
(Meyer) at 0020.”

Paper 47 at 5; EX1085 9 143 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Meyer Enriched Relative to Dr. Bustamante’s “Baseline”

~

- )
< \’ A. The baseline would be without practicing
Dr. Carlos the claimed invention, what you would

Bustamante . o

get without the process of targeting the
nucleic acid sequence of interest,
extending and then amplifying the
extension product and its complement.’

Q. How do you define the baseline for pre-
enrichment?

Expert for Tecan

Paper 47 at 3; EX1125 at 283:7-14 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Meyer Enriched Relative to Dr. Bustamante’s “"Baseline”

'

Dr. Carlos
Bustamante

Expert for Tecan

“This means that once a transcript 1s ‘capped,” no
ligation will occur at the transcript’s termini. When
Meyer later fragments the transcripts, these caps allow
for the 1dentification of the end fragments and also for
Meyer to control for which adapter sequence 1s
incorporated at the termini (more on this below).”

3" end fragments
- .

Paper 47 at 3; EX2038 9 175; EX1006 at 20 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE




Meyer Enriched 3’ End Fragments Relative to Internal Fragments

. O
BNMIC Genomics BioMed Centil

oo it e o et o  corat vl o A single copy of this 'broken-T" adaptor

using 454 GSFix

[)Ilﬁfg.;g; 1:ﬁ.)ﬁk}\fﬁg{m3:.:;5,bf;i[\E\ff'\gx]-illu?ffa?fmﬁzi|(:\?rﬁ;’zx was found 11'1 9 8 , 2 76 Of the raw rea ds ( 1 60/0 Of t_l‘le total) ,

TX, 78712, USA , *The Cenler for Genomics and Bioi

47405, USA and JARC Centre of Excellence for Coral Reef Studics,

Townsville, QLD 4811, Ausiralia

e e e, slightly more than the expectation (~10%) based on aver-

* Comesponding author

T oo, SR age read length (232 bp) and assuming an average tran-

This artiche is swailable from: huspiiwww biomedcentral.com/1 471-21 641101219

2 2009 Meyor ot ak licensoa BioMed Canaral Lod
This i an Opan Accass articls distributed undsr the terms of the Craative Commans Acribution License (hrepicrantivecommons. rghicenses/by2.0),

script size of 2,200 bp. This comparison suggests that the

Abstract

- .
Background: Mew mathods are neaded for genomic-scale analysis of emerging model organisms I
ho iy Impercan ologcal cvesion bt ac ally seqenced genomes. For xampl. hars endas o ran scrlp S were we _repl‘e sente 1N our arase
is an urgent need to understand the potential for corals to adapt to climate change, but few r
molecular resources are available for studying these processes in reef-building corals. To facilitate

genomics swudies in corals and other non-madel systems, we describe methods for transeriptome
sequencing using 454, as well as strategies for assembling a useful catalog of genes from the output.

confirming the effectiveness of this solution for overcom-

Results: More than 600,000 reads produced in a single 454 sequencing run were assembled into
~40,000 contige with five-fold average sequencing coverage. Based on sequence similaricy with
known proteins, these analyses idencified ~11,000 different genes expressed in 3 range of

.

conditions including thermal stress and setclement induction. Assembled sequences were

annotated with gene names, conserved domains, and Gene Ontology terms. Targeted searches 1 I I g e O I I I Opo y l l l e I p I 0 e l ] l
using these annotations identified the majority of genes associated with essential metabolic .
pathways and conserved signaling pathways, as well as novel candidate genes for stress-related

pracesses. Comparisons with the genome of the anemane Nematostella vectensis revealed ~8,500

pairs of orthologs and ~100 candidate corak-specific genes. More than 30,000 SNPs were detectad
in the coral sequences. and a subset of these validated by re-sequencing

Conclusion: The methods described here for deep sequencing of the transcriptome should be
widely applicable to generate catalogs of genes and genetic markers in emerging model organisms.
Our data provide the most comprehensive sequence resource currently available for reef-building
corals, and include an extensive collection of potential genetic markers for association and
population connectivity studies. The characterization of the larval transcriptome for this widely-
studied coral will enable research inte the biclogical processes underlying stress responses in corals
and eveluticnary adaptation te global dimate change

L Page 10f 18
IDT Exhibit 10060001  jpage mumber rot o ciaton perpesos)

Paper 47 at 4; EX1006 at 9 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Meyer Enriched 3’ End Fragments Relative to Dr. Bustamante’s Ipse Dixit

)

"Q. What percentage would be the more appropriate
one to use as the expectation, Dr. Bustamante?

a ¢
< \’ A. | would be hard-pressed given | don't have the
actual data. | just have the published
Dr. Carlos distributions, but my sense is it is perhaps closer
Bustamante to 13 or 14 percent, but again, that's a
Expert for Tecan guesstimate. | have - and | think nobody has

given the data that they have actually produced a
reasonable way to differentiate whether the value
here is demonstrating overrepresentation at all. |
think it's about what they would have expected to
see and that's what they claim and move on.”

Paper 47 at5; EX1125 at 417:12-418:5 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Tecan Wrongly Asserts Meyer’s Amplification Was “Unbiased”

Tecan POR

“As Petitioner admits, the purpose of Meyer was to sequence the entire
coral transcriptome, not to focus on any particular sequence of interest.
Paper 1, 30. As such, Meyer sought to ensure that all sequences in the
sample were adequately represented. Meyer does not disclose the
selective amplification (1.e. enrichment) . . .”

Tecan'’s Sur-Reply

“Meyer does not disclose any enrichment since Meyer amplified cDNA
fragments running the full length of the transcriptome in an unbiased
manner. Paper 41, 27-28.”

Paper 47 at 14-16; Paper 53 at 15 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Tecan Wrongly Asserts Meyer’s Amplification Was “Unbiased”
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Pre-Amplification Post-Amplification

Fragment Species A
Fragment Species B “
Fragment Species C

Paper 47 at 14-16; Paper 53 at 4 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Meyer Intended to Enrich for 3' End Fragments

. O
BNMIC Genomics BioMed Centil

Research article Open Access|
Sequencing and de novo analysis of a coral larval transcriptome

using 454 GSFix

Eli Meyer*!, Galina V Aglyamova!, Shi Wang!, Jade Buchanan-Carter2,

David Abrego?, John K Colb Bette L. Willis® and Mikhail V Matz!

L Page 10f 18
IDT Exhibit 10060001  jpage mumber rot o ciaton perpesos)

Paper 47 at 14-16; EX1006 at 9

The methods described here resolve several challenges
associated with 454 sequencing of transcriptomes.
Because 454 sequencing does not efficiently process
homopolymer regions greater than 8 bp in length [15],
the poly-A tails at the 3' ends of intact transcripts present
a problem, and would be expected to result in under-rep-
resentation of the 3' ends of transcripts. In our method,
this is resolved by simply interrupting the poly-T region
with a single C. A single copy of this 'broken-T" adaptor
was found in 98,276 of the raw reads (16% of the total),
slightly more than the expectation (~10%) based on aver-
age read length (232 bp) and assuming an average tran-
script size of 2,200 bp. This comparison suggests that the
3" ends of transcripts were well-represented in our dataset,
confirming the effectiveness of this solution for overcom-
ing the homopolymer problem.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Meyer’s Data Showed Biased Amplification

. O
BNMIC Genomics BioMed Centil
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Sequencing and de novo analysis of a coral larval transcriptome
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Abstract

Background: New methods are needed for genomic-scale analysis of emerging model organisms
that exemplify important biological questions but lack fully sequenced genomes. For example, there
is an urgent need to understand the potential for corals to adape to climate change, but few
molecular resources are available for studying these processes in reef-building corals. To facilitate
genamics studies in carals and other nan-madel systems, we describe methods for transcriptome
sequencing using 454. as well as strategies for assembling 2 useful catalog of genes from the output.
We have applied these methods to sequence the transcriptome of planulae larvae from the coral
Acropora millepora.

Results: More than 600,000 reads produced in a single 454 sequencing run were assembled into
~40,000 contigs with five-fold average sequencing coverage. Based on sequence similaricy with
known proteins, these analyses idencified ~11,000 different genes expressed in 3 range of
conditions including thermal stress and setclement induction. Assembled sequences were
annotated with gene names, conserved domains, and Gene Ontology terms. Targeted searches
using these annotations identified the majority of genes associated with essential metabolic
pathways and conserved signaling pathways, as well as novel candidate genes for stress-related
pracesses. Comparisons with the genome of the anemane Nematostella vectensis revealed ~8,500
pairs of orthologs and ~100 candidate corak-specific genes. More than 30,000 SNPs were detectad
in the coral sequences. and a subset of these validated by re-sequencing

Conclusion: The methods described here for deep sequencing of the transcriptome should be
widely applicable to generate catalogs of genes and genetic markers in emerging model organisms.
Our data provide the most comprehensive sequence resource currently available for reef-building
corals, and include an extensive collection of potantial genetic markers for association and
population connectivity studies. The characterization of the larval transcriptome for this widely-
studied coral will enable research inte the biclogical processes underlying stress responses in corals
and evoluticnary adaptation to global climate change
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Paper 47 at 14-16; EX1006 at 9

A single copy of this 'broken-T" adaptor
was found in 98,276 of the raw reads (16% of the total),
slightly more than the expectation (~10%) based on aver-
age read length (232 bp) and assuming an average tran-
script size of 2,200 bp. This comparison suggests that the
3' ends of transcripts were well-represented in our dataset,
confirming the effectiveness of this solution for overcom-
ing the homopolymer problem.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Tecan Wrongly Asserts Meyer’s Amplification Was “Unbiased”
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Paper 47 at 14-16; Paper 53 at 4 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Meyer’s Data Showed Biased Amplification

Pre-Amplification Post-Amplification
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“Purpose” Is Irrelevant as a Matter of Law

Homeland Housewares v. Whirlpool, 865 F.3d 1372, 1378-79 (Fed. Cir. 2017)

When all of “the structural limitations recited in [the claims] are all
found 1n the [prior art] referencel,] . . . the absence of a disclosure relating
to [intended] function does not defeat . . . [a] finding of anticipation.”

In re Schreiber, 128 F.3d 1473, 1478 (Fed. Cir. 1997)

A reference “may be directed to an entirely different problem from the
one addressed by the inventor, yet the reference will still anticipate 1f it
explicitly or inherently discloses every limitation recited in the claims.”

Paper 47 at 14-15 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



“Purpose” Is Irrelevant as a Matter of Law

. Hewlett-Packard v. Mustek Sys., 340 F.3d 1314, 1324 n.6 (Fed. Cir. 2003)

“The anticipation analysis asks solely whether the prior art reference
. discloses the claimed invention, and not how the prior art
characterizes that disclosure.”

. MEHL/Biophile Int’l v. Milgram, 192 F.3d 1362, 1366 (Fed. Cir. 1999)

“Nothing in the claim limits the method’s reach to human skin.
Similarly, the [pr1or art reference] s failure to mention hair depllatlon
as a goal 1s similarly 1rrelevant . . . . Where, as here, the result i1s a
necessary consequence of what was dehberately intended, 1t 1s of no
import that that the article’s authors did not appreciate the results.”

Paper 47 at 14-15 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Tecan’s Counter

Arguments Fail

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Both methods in Meyer would achieve the same result

Paper47 at17-18 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Additional File 4 Is an Improved Version of the Figure 1 Method

BMC Genomics e

ooy A step-by-step protocol for the library preparation method

Sequencing and de novo analysis of a coral larval transcriptome
using 454 GSFix

R e S e e outlined above is provided in the additional files accom-

for Genomics and Bioinformatics,
o Coral Reef Studics, and Schoal of

e — panying this article (additional file 4). That protocol

ego@icn.edw.au; lohn K Colbou slbour @

* Comesponding author

includes minor modifications that we have recently devel-

BMC Genomies 2009, 10:219 dok10.1 1861147 1-2164-10-219 Accepted: 12 Hay 2002

This artiche is available from: hup/fwww.biomedcentral.com/1 471-2164/10121%

T e T et o o b L k0 ope d {o re dUC’E the num b er O f man lpul d tl ons re qu ir e d p
e improve reproducibility, and to further reduce adaptor

that exemplify important biological questions but lack fully sequenced genomes. For example, there
is an urgent need to understand the potential for corals to adape to climate change, but few
molecular resources are available for studying these processes in reef-building corals. To facilitate

L ] L ] L ] *
genomics studies in corals and other non-maodel systems, we describe methods for transcriptome
mins g Aok sl sty s sl cxchon ol penes o e ot conc ate n atl On e 1mprove o to COl 1N t a t 11e 1S recC-
We have applied these methods to sequence the transcriptome of planulae larvae from the coral -
Acropora millepora.

Results: More than 600,000 reads produced in a single 454 sequencing run were assembled into

L] L] L]
~40,000 contige with five-fold average sequencing coverage. Based on sequence similaricy with
known proteins, these aralyses idencifed ~11,000 diferent gones expressed in 2 range of O l ] ] l l l e l l e OI‘ I‘e S ea I‘C ers 1 l ] tere S te 1 [ ] | | S 1 [ ] 0. | | I‘ [ l l et -
conditions including thermal stress and setclement induction. Assembled sequences were
annotated with gene names, conserved domains, and Gene Ontology terms. Targeted searches
using these annotations identified the majority of genes associated with essential metabolic
pathways and conserved signaling pathways, as well as novel candidate genes for stress-related . .
pracesses. Comparisons with the genome of the anemane Nematostella vectensis revealed ~8,500
o o o gt e e o ods for sequencing ot transcriptomes.
in the coral sequences. and a subset of these validated by re-sequencing
Conclusion: The methods described here for deep sequencing of the transcriptome should be
widely applicable to generate catalogs of genes and genetic markers in emerging model organisms.
Our data provide the most comprehensive sequence resource currently available for reef-building
corals, and include an extensive collection of potantial genetic markers for association and
population connectivity studies. The characterization of the larval transcriptome for this widely-
studied coral will enable research inte the biclogical processes underlying stress responses in corals
and evoluticnary adaptation to global climate change
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Paper 47 at 17-18; EX1006 at 14 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 80



The Relevant Chemistry Is the Same in Figure 1 and Additional File 4
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Paper 47 at 17-18; EX1006 at 3, 20

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



The Relevant Chemistry Is the Same in Figure 1 and Additional File 4

Oy 3' end fragments
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A

Paper 47 at 17-18; EX1006 at 3, 20 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



No Evidence Additional File 4 Would Give Different Results

Decision Granting Institution

“Moreover, Meyer touts the method in Additional File 4 as an
improvement over the one in Figure 1. Ex. 1006, 14, 19. Patent Owner
does not argue, and we find no evidence to suggest, that this improved
method would generate fewer reads of the 3' end fragments than the 16%
reported in Meyer. Thus, the lack of enrichment data from Meyer’s
method 1in Additional File 4 1s not fatal to Petitioner’s challenge.”

Paper 47 at 18; Paper 9 at 28 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Data From Additional File 4 Is Not Required to Prove Anticipation

Decision Granting Institution

“To the extent Patent Owner argues that the Petition must point to actual data
from method in Additional File 4 to show enrichment, we disagree.
‘Anticipation does not require the actual creation or reduction to practice of
the prior art subject matter; anticipation requires only an enabling disclosure.’
Schering Corp. v. Geneva Pharms., 339 F.3d 1373, 1380 (Fed. Cir. 2003).
Here, Meyer, a prior art printed publication, enjoys the presumption of
enablement. /n Re Antor Media Corp., 689 F.3d 1282, 1289 (Fed. Cir. 2012).”

Paper 47 at 17-18; Paper 9 at 28 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



No Evidence Additional File 4 Would Give Different Results

Saﬁ‘*’ll' “I think it's reasonable to believe that if

0 you repeated it exactly with the
modified protocol, you would get

Dr. Eli Meyer .

e Author of very similar and comparable results.
Meyer Reference However, | have not done that, and so
Expert for Tecan | can't say that with any certainty.”

Paper 47 at 17-18; EX1126 at 53:2-6 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



No Evidence Additional File 4 Would Give Different Results

q

ak

“Q. Do you have some reason to think that [if] Figure 1
results in overrepresentation of the 3' ends that
additional file 4 results in less overrepresentation

< of 3' ends?

Dr. Carlos A. Well, | - sitting here today right now, | can't tell you
Bustamante if one would overrepresent more than the other,
Expert for Tecan whether there would be overrepresentation. | think

they are hoping this would help with the protocol.
They've worked on this before so if | were
interested in unbiased transcriptome sequencing
of a non-model organism, I'd certainly consider
using their protocol. May run protocols and see
which one did better.”

Paper 47 at 17-18; EX1125 at 396:23-397:16 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



E The POSA would not second guess Meyer’s data

Paper 47 at 18-22 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Meyer’s Disclosure Is Clear
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Abstract

Background: New methods are needed for genomic-scale analysis of emerging model organisms
that exemplify important biological questions but lack fully sequenced genomes. For example, there
is an urgent need to understand the potential for corals to adape to climate change, but few
molecular resources are available for studying these processes in reef-building corals. To facilitate
genamics studies in carals and other nan-madel systems, we describe methods for transcriptome
sequencing using 454. as well as strategies for assembling 2 useful catalog of genes from the output.
We have applied these methods to sequence the transcriptome of planulae larvae from the coral
Acropora millepora.

Results: More than 600,000 reads produced in a single 454 sequencing run were assembled into
~40,000 contigs with five-fold average sequencing coverage. Based on sequence similaricy with
known proteins, these analyses idencified ~11,000 different genes expressed in 3 range of
conditions including thermal stress and setclement induction. Assembled sequences were
annotated with gene names, conserved domains, and Gene Ontology terms. Targeted searches
using these annotations identified the majority of genes associated with essential metabolic
pathways and conserved signaling pathways, as well as novel candidate genes for stress-related
pracesses. Comparisons with the genome of the anemane Nematostella vectensis revealed ~8,500
pairs of orthologs and ~100 candidate corak-specific genes. More than 30,000 SNPs were detectad
in the coral sequences. and a subset of these validated by re-sequencing

Conclusion: The methods described here for deep sequencing of the transcriptome should be
widely applicable to generate catalogs of genes and genetic markers in emerging model organisms.
Our data provide the most comprehensive sequence resource currently available for reef-building
corals, and include an extensive collection of potantial genetic markers for association and
population connectivity studies. The characterization of the larval transcriptome for this widely-
studied coral will enable research inte the biclogical processes underlying stress responses in corals
and evoluticnary adaptation to global climate change
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Paper 47 at 18-19; EX1006 at 9

6% > 10%

A single copy of this 'broken-T" adaptor
was found in 98,276 of the raw reads (16% of the total),
slightly more than the expectation (~10%) based on aver-
age read length (232 bp) and assuming an average tran-
script size of 2,200 bp. This comparison suggests that the
3' ends of transcripts were well-represented in our dataset,
confirming the effectiveness of this solution for overcom-
ing the homopolymer problem.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Tecan Does Not Dispute Meyer’s 16% Number
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Abstract

Background: New methods are needed for genomic-scale analysis of emerging model organisms
that exemplify important biological questions but lack fully sequenced genomes. For example, there
is an urgent need to understand the potential for corals to adape to climate change, but few
molecular resources are available for studying these processes in reef-building corals. To facilitate
genomics swdies in corals and other non-madel systems, we describe methods for transcriprome
sequencing using 454. as well as strategies for assembling 2 useful catalog of genes from the output.
We have applied these methods to sequence the transcriptome of planulae larvae from the coral
Acropora millepora.

Results: More than 600,000 reads produced in a single 454 sequencing run were assembled into
~40,000 contigs with five-fold average sequencing coverage. Based on sequence similaricy with
known proteins, these analyses idencified ~11,000 different genes expressed in 3 range of
conditions including thermal stress and setclement induction. Assembled sequences were
annotated with gene names, conserved domains, and Gene Ontology terms. Targeted searches
using these annotations identified the majority of genes associated with essential metabolic
pathways and conserved signaling pathways, as well as novel candidate genes for stress-related
pracesses. Comparisons with the genome of the anemane Nematostella vectensis revealed ~8,500
pairs of orthologs and ~100 candidate corak-specific genes. More than 30,000 SNPs were detectad
in the coral sequences. and a subset of these validated by re-sequencing

Conclusion: The methods described here for deep sequencing of the transcriptome should be
widely applicable to generate catalogs of genes and genetic markers in emerging model organisms.
Our data provide the most comprehensive sequence resource currently available for reef-building
corals, and include an extensive collection of potantial genetic markers for association and
population connectivity studies. The characterization of the larval transcriptome for this widely-
studied coral will enable research inte the biclogical processes underlying stress responses in corals
and evoluticnary adaptation to global climate change
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Paper 47 at 18; EX1006 at 9

@16%> 10%

A single copy of this 'broken-T" adaptor
was found in 98,276 of the raw reads (16% of the total),
slightly more than the expectation (~10%) based on aver-
age read length (232 bp) and assuming an average tran-
script size of 2,200 bp. This comparison suggests that the
3' ends of transcripts were well-represented in our dataset,
confirming the effectiveness of this solution for overcom-
ing the homopolymer problem.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Dr. Meyer Stood By the Calculations in His Reference

Tecan'’s Sur-Reply

“Petitioner misconstrues testimony to incorrectly assert that Dr. Meyer
disagrees with Tecan’s positions. Petitioner claims that Dr. Meyer contradicted
Tecan by saying that he ‘obviously thought [the 10% calculation] was
reasonable, and my co-authors agreed because we included it,” and that he
‘stand[s] by the statement as written.” Paper 47, 18-19. Petitioner never asked
whether those numbers are reasonable for assessing enrichment.
EX1126.0043:6-44:7. When Petitioner did ask Dr. Meyer whether he had
enriched for the 3' fragments, Dr. Meyer explained that they did not have the
data to make that assessment. EX1126.0178:10-179:2, 183:9-190:13. Dr.
Meyer repeatedly explained that the estimate could not be used to assess
enrichment. /d.”

Paper 47 at 18-19; Paper 53 at 19 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Dr. Meyer Stood By the Calculations in His Reference

this “broken-T” adaptor was found in 98,276 of the raw reads

. “Q. And in the middle of the paragraph you say, ‘A single copy of

& |
Dr. Eli Meyer

First Author of
Meyer Reference

Expert for Tecan

IIQ.

(16% of the total), slightly more than the expectation
approximately (~10%) based on average read length (232 bp)
and assuming an average transcript size of 2,200 bp.

. Correct.

. That calculation was designed to demonstrate that you had

resolved the underrepresentation of the 3’ ends, right?
That’s correct.”

This calculation’s reasonable, right?

I obviously thought it was reasonable, and my co-authors
agreed because we included it. There are nuances worth
discussing about the statement, but | stand by the statement
as written.”

Paper 47 at 18-19; EX1126 at 42:20-43:9, 43:22-44:7 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Tecan Argues the Inputs to the 10% Expectation Are “Flawed”

Average read length
(232 bp)

= 10%
Assumed average

transcript size
(2,200 bp)

Paper 47 at 18; Paper 41 at 36; EX1006 at 9 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



The 232 Base Pair Numerator Is Correct

“Q. Before we talk about the denominator, | want to talk
about the numerator, the 232.

2
@

Dr. Eli Meyer

First Author of
Meyer Reference

>

Sure.

o

That number is based on the data that you generated,
right?

That's correct.
. And so that number is not an assumption, right?

Expert for Tecan Correct.

o> P P

. You don’t have any reason sitting here today to think
that you should have used a different number for the
numerator, right?

>

Correct.”

Paper 47 at 19-20; EX1126 at 46:6-19 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



The 2200 Base Pair Denominator Is Correct

"Q.

-
O A.

Dr. Eli Meyer

First Author of
Meyer Reference

Expert for Tecan

Paper 47 at 20-21; EX1126 at 48:21-49:16

You don't have any reason sitting here today to use any
other number; that's fair?

'll - I'll just restate that if | were to use a different
number, it would have to be based on a search of the
current scientific literature, and | don’t know what that
number would be. So | dont know if it would different
or the same.

Sitting here today, 2200 is as accurate a number as any
other number, right?

I think it was a reasonable number for us to choose
in 2009 when we wrote the paper, and that’s really
the only bar that one has to meet in writing a
scientific paper.”

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Dr. Bustamante's Estimate Shows Enrichment

)

O\

Dr. Carlos
Bustamante

A.

Expert for Tecan

Paper 47 at 18-22; EX1125 at 417:12-418:5

IIQ.

What percentage would be the more appropriate
one to use as the expectation, Dr. Bustamante?

| would be hard-pressed given | don't have the
actual data. | just have the published
distributions, but my sense is it is perhaps closer
to 13 or 14 percent, but again, that's a
guesstimate. | have - and | think nobody has
given the data that they have actually produced a
reasonable way to differentiate whether the value
here is demonstrating overrepresentation at all. |
think it's about what they would have expected to
see and that's what they claim and move on.”

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Dr. Bustamante's Estimate Shows Enrichment

"Q. What percentage would be the more appropriate
/8 , one to use as the expectation, Dr. Bustamante?
ﬂ\’ A. | would be hard-pressed given | don't have the
actual data. | just have the published
Dr. Carlos distributions, but my sense is it is perhaps closer
Bustamante to 13 or 14 percent, but again, that's a
Expert for Tecan guesstlmate | have - and | think nobody has
MRRGRGN B JRS [T T T JRT R ) S

ave actually produced a
16% > 13-149%, =ntiate whether the value
/errepresentation at all. |
think it's about what they would have expected to
see and that's what they claim and move on'

Paper 47 at 18-22; EX1125 at 417:12-418:5 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



The POSA Would Not Question Meyer’s 232 bp Numerator
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Abstract

Background: New methods are needed for genomic-scale analysis of emerging model organisms
that exemplify important biological questions but lack fully sequenced genomes. For example, there
is an urgent need to understand the potential for corals to adape to climate change, but few
molecular resources are available for studying these processes in reef-building corals. To facilitate
genamics studies in carals and other nan-madel systems, we describe methods for transcriptome
sequencing using 454. as well as strategies for assembling 2 useful catalog of genes from the output.
We have applied these methods to sequence the transcriptome of planulae larvae from the coral
Acropora millepora.

Results: More than 600,000 reads produced in a single 454 sequencing run were assembled into
~40,000 contigs with five-fold average sequencing coverage. Based on sequence similaricy with
known proteins, these analyses idencified ~11,000 different genes expressed in 3 range of
conditions including thermal stress and setclement induction. Assembled sequences were
annotated with gene names, conserved domains, and Gene Ontology terms. Targeted searches
using these annotations identified the majority of genes associated with essential metabolic
pathways and conserved signaling pathways, as well as novel candidate genes for stress-related
pracesses. Comparisons with the genome of the anemane Nematostella vectensis revealed ~8,500
pairs of orthologs and ~100 candidate corak-specific genes. More than 30,000 SNPs were detectad
in the coral sequences. and a subset of these validated by re-sequencing

Conclusion: The methods described here for deep sequencing of the transcriptome should be
widely applicable to generate catalogs of genes and genetic markers in emerging model organisms.
Our data provide the most comprehensive sequence resource currently available for reef-building
corals, and include an extensive collection of potantial genetic markers for association and
population connectivity studies. The characterization of the larval transcriptome for this widely-
studied coral will enable research inte the biclogical processes underlying stress responses in corals
and evoluticnary adaptation to global climate change
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IDT Exhibit 10060001  jpage mumber rot o ciaton perpesos)

Paper 47 at 18-19; EX1006 at 9

A single copy of this 'broken-T" adaptor
was found in 98,276 of the raw reads (16% of the total),
slightly more than the expectation (~10%) based on aver-
age read length (232 bp) and assuming an average tran-
script size of 2,200 bp. This comparison suggests that the
3' ends of transcripts were well-represented in our dataset,
confirming the effectiveness of this solution for overcom-
ing the homopolymer problem.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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The POSA Would Not Question Meyer’s 232 bp Numerator

Tecan'’s Sur-Reply

“Petitioner presents disjointed, contradictory arguments concerning
what a POSA could infer from Meyers gel reads. Petitioner argues that a
POSA would have understood Meyer s average transcript length as being
empirically derived from a gel and thus acceptable for assessing enrichment.
Paper 47, 19-20. Yet Petitioner then argues that the gel reads would be too
‘“imprecise’ to estimate the average fragment length. /d. Petitioner contradicts
itself, exposing the flaws 1n 1ts arguments. Either Dr. Sims 1s incorrect and the
gel reads are too imprecise for calculating a baseline value, underscoring
Meyer s lack of data. EX2038.9251. Or the gel reads are acceptable, in which
case a POSA would have understood the expected baseline to be

approximately 16% since Meyer reported the average fragment length as
between 300-400 bp. EX2038.99266-269.”

Paper 47 at 19-20; Paper 53 at 20 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Meyer Does Not Teach 300-400 bp as the Numerator
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Abstract

Background: New methods are needed for genomic-scale analysis of emerging model organisms
that exemplify important biological questions but lack fully sequenced genomes. For example, there
is an urgent need to understand the potential for corals to adape to climate change, but few
molecular resources are available for studying these processes in reef-building corals. To facilitate
genomics swdies in corals and other non-madel systems, we describe methods for transcriprome
sequencing using 454. as well as strategies for assembling 2 useful catalog of genes from the output.
We have applied these methods to sequence the transcriptome of planulae larvae from the coral
Acropora millepora.

Results: More than 600,000 reads produced in a single 454 sequencing run were assembled into
~40,000 contigs with five-fold average sequencing coverage. Based on sequence similaricy with
known proteins, these analyses idencified ~11,000 different genes expressed in 3 range of
conditions including thermal stress and setclement induction. Assembled sequences were
annotated with gene names, conserved domains, and Gene Ontology terms. Targeted searches
using these annotations identified the majority of genes associated with essential metabolic
pathways and conserved signaling pathways, as well as novel candidate genes for stress-related
pracesses. Comparisons with the genome of the anemane Nematostella vectensis revealed ~8,500
pairs of orthologs and ~100 candidate corak-specific genes. More than 30,000 SNPs were detectad
in the coral sequences. and a subset of these validated by re-sequencing

Conclusion: The methods described here for deep sequencing «of the transcriptome should be
widely applicable to generate catalogs of genes and genetic markers in emerging model organisms.
Our data provide the most comprehensiva sequence resource currantly avallable for resf-building
corals, and include an extensive collection of potantial genetic markers for association and
population connectivity studies. The characterization of the farval transcriptome for this widely-
studied coral will enable research inte the biclogical processes underlying stress responses in corals
and evoluticnary adaptation to global climate change

L Page 10f 18
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Paper 47 at 19-20; EX1006 at 13

This was
accomplished by first preparing 5 ug of amplified, nor-
malized cDNA in a 100-ul volume. The pooled sample
was submerged in an icewater bath and sonicated using a

Misonix S3000 (Misonix, NY, USA) in 30 sec bursts fol-
lowed by 30 sec rests, with power set at 0.5-1 (18-30 W).
Fragmented cDNA samples were evaluated by gel electro-
phoresis to visualize the effectiveness of the process. A
range of different sonication durations were tested, and
the 3 minute treatment selected because it produced frag-
ments in the appropriate size range (ca. 300-400 bp).

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 99



Dr. Bustamante Says the Denominator
“Is Probably Smaller” But Did Not Offer A Number

“Q. Do you have an opinion as to what number
should be used for the denominator instead

)

=
_‘ of 22007
< A. Soldon’t have an exact number for you
Begiﬁr;‘:‘ie but | do think it should be smaller than 2200
S T based on the actual distribution of the

assemblies they saw and the fact that that's
a number picked out for mammals, so they
really need a better number based on corals,
which is part of what they were trying to get
to, to be frank. I think the number is
probably smaller than 22"

Paper 47 at 20-21; EX1125 at 413:23-414:10 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Tecan’s Argument Relies On “Mammalian Transcript” Theory

Tecan'’s Sur-Reply

“Nor did Dr. Meyer recant his testimony (Paper 47, 20-21) that the
average transcript length 1s based off a mammalian transcript, which is
not even the same phylum as the coral sequenced 1n Meyer.
EX1126.0045:12-19, 60:18-61:5. Rather the question was whether
Drs. Matz and Meyer first encountered this number 1n a well-known
textbook or from their general knowledge. EX1126.0061:6-62:1. This
1s of no consequence, let alone the ‘admission’ Petitioner claims it to
be. Either way, it confirms what Dr. Bustamante repeatedly testified: a

POSA would not have reasonably inferred enrichment based on a
general assumption. EX2038.99260-265, 270; EX1125.0413:1-416:2.”

Paper 47 at 20-21; Paper 53 at 19-20 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Dr. Matz’s “Mammalian Transcript” Theory Was Rejected By Dr. Meyer

| “Q. Do you have an independent recollection of referring
to this textbook?
3
| A. | believe | said before, but if not, I'll say clearly that
' the reason for choosing that value of 2200 was based

on verbal conversations between Dr. Matz and |, 16

b Bl Lo e years ago. You'll notice that in the paper, we do not
First Author of provide a reference for the 2200 number, and
Meyer Reference that’s because we were drawing it from general

Expert for Tecan knowledge at the time.

Q. It's your testimony that the 2200 number came
from general knowledge at the time; is that right?

A. Correct.”

Paper 47 at 20-21; EX1126 at 57:8-22 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Dr. Matz’s “Mammalian Transcript” Theory Was Rejected By Dr. Meyer

"Q.
ey
Dr. Eli Meyer
First Author of A.

Meyer Reference

Expert for Tecan

And the longer version that you are saying a reader would
understand from this is that they would read this as
assuming an average transcript size of 2200 base pairs,
parentheses, based on the general knowledge that an
average transcript size of 2200 base pairs is based on the
average length of a mammalian transcript?

I think your introduction of the term ‘mammalian
transcript’ into that sentence is not necessarily
something that we were relying on or that the reader
would assume. The statement, as written, assuming an
average transcript size of 2200 base pairs, without any
qualifiers, | think the reasonable assumption - the
reasonable interpretation, rather, of that sentence is that this
is a general average overall transcript length. We didn‘t
mention anything about mammals in that sentence.”

Paper 47 at 20-21; EX1126 at 64:22-65:20

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



The POSA Would Not Second Guess Meyer

Tecan’s Sur-Reply

“Petitioner’s position is even more absurd as it then also tries to argue that
Dr. Bustamante ‘conceded that the POSA’s expectation for the number of
3' end fragments would be “13 or 14%.”” Paper 47, 2, 22. Dr. Bustamante
testified that he could not provide an estimate because he did not ‘have the
actual data.” EX1125.0417:12-22. Dr. Bustamante offered a ‘guesstimate’
based on only the published distributions in Meyer’s Figure 2. Id.
Petitioner 1gnores that Dr. Bustamante also testified that a POSA could not
reasonably infer enrichment based on the 10% expectation and available
data. EX1125.0415:1-416:2, 417:22-418:5.”

Paper 47 at 18-22; Paper 53 at 19 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Dr. Bustamante's Estimate Shows Enrichment

"Q. What percentage would be the more appropriate
/8 , one to use as the expectation, Dr. Bustamante?
ﬂ\’ A. | would be hard-pressed given | don't have the
actual data. | just have the published
Dr. Carlos distributions, but my sense is it is perhaps closer
Bustamante to 13 or 14 percent, but again, that's a
Expert for Tecan guesstlmate | have - and | think nobody has
MRRGRGN B JRS [T T T JRT R ) S

ave actually produced a
16% > 13-149%, =ntiate whether the value
/errepresentation at all. |
think it's about what they would have expected to
see and that's what they claim and move on'

Paper 47 at 18-22; EX1125 at 417:12-418:5 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Instituted Grounds (‘012 Patent)

Claims Challenged

Independent Claim 1

Dependent claims
3,5-8,10-14, 16, 20-22

Invalidity

Anticipated by

Prior Art

Meyer (EX1006)

Dependent Claim 2
(genomic DNA)

Obvious over

Meyer (EX1006)
Siebert (EX1007)

Dependent Claim 9
(additional limitation not disputed)

Obvious over

Meyer (EX1006)
Kelley (EX1010)

Dependent Claims 15, 17-19

(Ilumina/lon Torrent)

Obvious over

Meyer (EX1006)
Caruccio (EX1008)
Bronner (EX1009)

US 10,036,012 B2
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seconds, 72° C. for 1 minute) for 25 cycles. PCR products
are purified using AMPure XP beads and analyzed with a
2100 Bioanalyzer (Agilent Technologies)

Sequencing and Data Analys

Equal masses of each of the amplified libraries (above)
are pooled and diluted to working concentrations according
to manufacturer’s ions. Single end seq
reads of 100 nt length are obtained for libraries using a
MiSeq System (Illumina). Raw sequencing data is processed
using Illumina base calling software. Samples from the
various time points are binned based on their unigue 8 base
code and mapped 1o a reference database. Based on the
mapping characteristics, individual samples or a new pool of
samples can be rerun on the sequencer to obtain greater read
depth. Samples with poor gene coverage will be eliminated
from the pool.

What is claimed is:

1. A method for sequencing an enriched nucleic acid

sequence of interest, the method comprising:

a) obtaining a nucleic acid fragment ligated to a partial
duplex adaptor, wherein the nucleic acid fragment
comprises a nucleic acid sequence of interest, wherein
the partial duplex adaptor comprises a first adaptor
sequence, and wherein the partial duplex adaptor com-
prises a first strand and a second strand, wherein the
first strand is longer than the second strand;

) annealing one or more oligonucleotides in solution to.
the nucleic acid sequence of interest in the nucleic acid
fragment ligated to the partial duplex adaptor. wherein
the one or more oligonucleotides comprise a 3' portion
with at least 10 bases designed to be complementary to
the nucleic acid sequence of interest and a 5' tail portion
comprising a second adaptor sequence that is non-
complementary to the nucleic acid sequence of interest;

<) ding the one or more ides annealed to
the nucleic acid sequence of interest in the nucleic acid
fragment ligated to the partial duplex adaptor with a
polymerase, thereby generating one or more oligo-
nucleotide extension products comprising sequence
complementary to the first adaptor sequence at a first
end, sequence complementary to the nucleic acid
sequence of interest, and the second adaptor sequence
at a second end;

d) amplifying the one or more oligonucleotide extension
products using a first primer that anneals to a comple-
ment of the first adaptor sequence and a second primer
that anneals at its 3' end to a complement of the second
adaptor sequence to enrich for the nucleic acid
sequence of interest, wherein products of the amplify-
ing comptise a 3' end with sequence complementary to
a sequence on a surface;

€) annealing a strand of the products of the amplifying to
the sequence on the surface using the 3' end with
sequence complementary to the sequence on the sur-
face; and

f) sequencing the enriched nucleic acid sequence of
interest on a massively parallel sequencing platform.

27 The method ~of “claim 1, wherein the nucleic acid

fragment comprises genomic DNA.

3. The method of claim 1. wherein the nucleic acid

fragment comprises cDNA.

4. The method of claim 1. wherein the nucleic acid

fragment comprises RNA
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5. The method of claim 1, wherein the first adaptor
sequence and the second adaptor sequence are distinct from
each other.

6. The method of claim 1, wherein the one or more
oligonucleotides comprise more than one oligonucleotide,
and wherein the second adaptor sequence is common to the
‘more than one oligonucleotides.

7. The method of claim 1, wherein the first adaptor
sequence, the second adaptor sequence, or both comprise
barcode sequence.

8. The method of claim 7, wherein the barcode sequence
is at least 8 nucleotides in length

9. The method of claim 7, wherein the barcode sequence
is 12 nucleotides in length.

10. The method of claim 1, wherein the obtaining com-
prises obtaining a plurality of nucleic acid fragments ligated
1o a partial duplex adaptor, wherein cach partial duplex
adaptor of each nucleic acid fragment of the plurality of
nueleic acid fragments comprises a barcode, and wherein
each barcode is unique.

11. The method of claim 1, wherein the nucleic acid
fragment ligated to the partial duplex adaptor is double-
stranded prior to step b)

12. The method of claim 11, further comprising denatur-
ing the nucleic acid fragment ligated to the partial duplex
adaptor prior to step b), thereby generating a single-stranded
nucleic acid fragment comprising the nucleic acid sequence
of interest ligated to the first adaptor sequence.

13. The methed of claim 1, wherein the polymerase is a
DNA polymerase.

14. The method of claim 1, wherein the first strand of the
partial duplex adaptor is ligated to a §' end of the nucleic
acid fragment.

15. The method of claim 1, wherein the second strand of
the partial duplex adaptor is ligated to a 3' end of the nucleic
acid fragment.

16. The method of claim 1, further comprising fragment-
ing a nucleic acid, thereby generating a nucleic acid frag-
ment; and purifying the nucleic acid fragment prior to
obtaining the nucleic acid fragment ligated to the partial
duplex adaptor in step a).

17. The method of claim 1, farther comprising performing
bridge amplification of the annealed strand after step ¢).

18. The method of claim 1, wherein the sequencing
comprises use of four labeled reversible terminators.

19. The method of elaim 1, wherein the sequencing
comprises semiconductor sequencing,
20. The method of claim 1, further comprising fragment-

ing a nucleic acid, thereby generating a nu cid frag-
‘ment; and performing end repair on the nu cid frag-
ment prior to obtaining the nucleic acid fragment ligated to
the partial duplex adaptor in step a).

21. The method of claim 1, wherein the nucleic acid
fragment of the nucleic acid fragment ligated to the partial
duplex adaptor in step a) is obtained by performing reverse
transcription on an RNA fragment prior to obtaining the
nucleic acid fragment ligated to the partial duplex adaptor in

a).
22. The method of claim 1, wherein each end of the
nucleic acid fragment is ligated 10 a partial duplex adaptor.

* % % % %

IDT Exhibit 1001.0033

Paper 9 at 7-8, 33; Paper 41 at 55; EX1001
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Claims Challenged

Independent Claim 1

Invalidity

Anticipated by

Meyer (EX1006)

Instituted Grounds (‘108 Patent)

(Illumina/lon Torrent)

Dependent Claims 11,12, 19

Obvious over

Meyer (EX1006)
Caruccio (EX1008)
Bronner (EX1009)

US 10,876,108 B2
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seconds, 72° C. for 1 minute) for 25 cycles. PCR products
are purified using AMPure XP beads and analyzed with a
2100 Bioanalyzer (Agilent Technologies).

Sequencing and Data Analysis

Equal masses of each of the amplified libraties (above)
are pooled and diluted to working concentrations according
to : ’s ions. Single end sequenci
reads of 100 nt length are obtained for libraries
MiSeq System (Illumina). Raw sequencing data is proc
using Illumina base calling sofiware. Samples from the
various time points are binned based on their unique 8 base
code and mapped to a reference database. Based on the
2 characteristics, individual samples or a new pool of
an be rerun on the sequencer to obtain greater read

36

2. The method of claim 1. wher
sequence of interest comprises genomic A.

3. The method of claim 1, wherein the nucleic acid
sequence of interest comprises cDN.

4. The method of claim 1, wherei
sequence of interest comprises RN

5. The method of claim 1, wherein the first adaptor
sequence and the second adaptor sequence are distinct from
each other.

6. The method of claim 1, wherein the plurality of nucleic
acid fragmen s the first adaptor sequence, and
wherein the first adaptor sequence is common to the plural-
ity of nucleic acid fragments.

7. The method of claim 1, wherein the one or more

i i more than one oli

the nucleic acid
N A

=}

in the nucleic acid

depth. Samples with poor gene coverage will be eli i
from the pool.

What is claimed is:

1. A method for sequencing an enriched nucleic acid
sequence of interest, the method comprising:

enriched nucleic acid sequence of inte
sively parallel sequencing platform.

on a mas-

wherein the second adaptor sequence is common to the more

than one oligonucleotide.

8. The method of claim 1, wher the first adaptor
sequence and/or the second adaptor sequence compri
barcode sequence.

. ) annealing one or more oligonucleotides in solution in 20 s A A . )

D e p e n e n‘t C a | m S . REER WA (G M Tedl GRS o 9. The method of claim 1, further comprising denaturing
. o . e . . double-st ded cleic acid fra ent: step 4
interest in a nucleic acid fragment, wherein the reaction | doUble-s nueleic acid prior (0 step ).
TS GRS @ [Ty 6 ST et s 10. The method of claim 1, wherein the polymerase is a
ments, wherein the nucleic acid fragment compr DNA polymerase. ) ) .

1 - I - the nucleic acid sequence of interest comprises a first #5 11 The method of claim 1, wherein the sequencing
adaptor sequence, wherein the one o more oligonucle- | omprises the use of four labeled reversible terminators.
ofides comprise & 3 portion with at least 10 bz 12. The method of claim 1. wherein the sequencing
designed 1o be complementary to the nucleic acid | TP ‘C“'lf“‘(‘j“"‘;‘_“fl"r"““'."c'“EI; - )
sequence of interest and a 5' tail portion comprisinga | 13. the method of claim 1 ‘wherein the sequencing
second adaptor sequence that is non-complementary to j0 COMPrises nanopore sequencing. A
the nucleic acid sequence of interest; 14. The method of claim 1, wherein each of the plurality

b) extending the one or more oligonucleotides annealed to | ©F uclel ;d l(’]“%'“*‘“‘s comprises the first adaptor
the nucleic a quence of interest in the nucleic acid | Seduence ata >tend. . o

fragment comprising the first adaptor sequence with a 15. The method of claim 1, further comprising fragment-
polymerase, in the reaction mixture, thereby g 55 ing nucleic acids prior to step a), thereby generating the

one or more oligonucleotide extension products com- | Plurality of nucleic acid fragments . )
ot oS G Ty (9 {5 16. The method of claim 1, further comprising ligating the
sequence at a first end, sequence complementary (o the | St adaptor sequence to a nucleic acid fragment in the
nucleic acid sequence of interest, and the second adap- plurality of nucleic acid fragments prior to step a), thereby

. st. 3
T RO R 4o generating the nucleic acid fragment comprising the first
D ndent Claim 2 . Mever (EX1006 Bl sserig e
¢) amplifying the one or more oligonucleotide extension 17. The method of 1. wherein the amplified prod
vious over . i b one o mor lgmuleoide sensien | 5% S o i 1, whersin the ampid proce
g eno 1C | e e sequence and a second primer that anneals at its 3'end | Sequence on a surtace. N . .
10 ‘a complement of the second adaptor sequence, §5 18 The method of claim 17, further comprising annealing
thereby enriching the nueleic acid sequence of interest, | 2 Strand of the products of the amplifying to the sequence on
by generating amplified products comprising the the surface u: h sequence complementary fo
enriched nucleic acid sequence of interest; and R T T “I' D e surface is
d) sequencing the amplified products comprising the e
& surface of a flow cell

I

IDT Exhibit 1002.0033
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‘012 Patent Claim 21 Is

Anticipated by Meyer




Tecan Proposes a Narrowing Construction
to Avoid Anticipation of Claim 21

Claim 21: Method of claim 1, wherein nucleic acid fragment ““is obtained by
performing reverse transcription on an RNA fragment”

Tecan POR

“Under the proper construction of the claims, the 012 patent requires
that nucleic acid fragments, including RNA fragments, be generated
through fragmentation. See supra, Section 1V.D.4. Because Meyer

discloses fragmentation after reverse transcription—and not before—
Meyer fails to anticipate claim 21.”

Paper 1 at 13; 47 at 22-23; EX1001; Paper 41 at 46 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE




Strong Presumption Against Tecan’s Proposed Construction

. In re Katz, 639 F.3d 1303, 1324 (Fed. Cir. 2011)

“IT]here 1s a strong presumption against a claim construction
that excludes a disclosed embodiment.”

Paper 47 at 22-23 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Tecan’s Narrow Construction Excludes All Embodiments

In one
embodiment, the DNA fragments can be derived from RNA
that has been converted to cDNA through a first strand

synthesis reaction using any of the methods well known 1n
@- the art for generating cDNA from an RNA template which
can include, but 1s not limited to, combining the RNA with
a primer (1.e. random primer), and reverse transcribing the
RNA template with an RNA-dependent DNA polymerase. In
one embodiment, the DNA fragments can be derived from
RNA that has been converted to double stranded cDNA
through a first and second strand synthesis reaction using
any of the methods well known 1n the art. Fragmentation of
@{ the DNA to produce the DNA fragments can be achieved
through any of the methods described herein for fragmenting
nucleic acids which can include, but are not limited to,
physical (i.e. sonication), and/or chemical (i.e. restriction
enzyme treatment) fragmentation reactions.

Paper 47 at 22-23; EX1001 at 16:9-25 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Tecan’s Narrow Construction Excludes All Embodiments

Individual cells are isolated from whole blood using a
FACS cell sorter. The cells are suspended in 10 ul of Prelude
Lysis solution (a component of NuGEN Technologies, One
Direct system), resulting in lysis of the cell membrane while
the nuclear membrane remains intact. Sixteen of the single
cell suspensions are selected for expression profiling.
Briefly, kit reagents are used as described by the manufac-

6}{ turer to generate first and second strand cDNA from the total

RNA present in the lysate. Double stranded cDNA products

are purified using Agencourt AMPure XP beads (Beckman
Coulter Genomics).

™ Generation of Fragments with Ligated Forward Adapters

Components from the NuGEN Ovation Ultralow Library

@4 System (NuGEN Technologies) are used to generate next

generation sequencing libraries from each of the purified

L sample. Briefly, DNA 1s blunted and prepared for ligation

under the standard end-repair reaction conditions described

in the kit. Fragments are then ligated to the forward adapter

only. As depicted in FIG. 2, ligation attaches the forward

adapter to each end of each DNA fragment, leaving a

single-strand nick on the opposite strand. Adapter fill-in will

be performed, thus generating ligation products where
complementary ends exist on each insert.

Paper 47 at 22-23; EX1001 at 34:5-27 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



‘012 Patent Claim 22 s

Anticipated by Meyer




Claim 22 Is Anticipated by Meyer

Claim 22: Method of claim 1, wherein “each end
of the nucleic acid fragment is ligated to a
partial duplex adaptor™

Paper 1 at 62-67; Paper 47 at 23-24; EX1001 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Meyer Teaches Ligation to Both Ends of Some Fragments

“255. Claim 22 1s anticipated by Meyer. As explained above, Meyer used the Clontech SMART cDNA kit to
add a ‘cap’ sequence to the ends of the original cDNA molecules transcribed from mRNA prior to fragmentation.
The 5' ends of the cap sequence segments on the 5’ end fragments and 3’ end fragments were not phosphorylated.
Therefore, for molecules with a complete cap sequence, the external ends of the 5’ end fragments and 3’ end
fragments were ‘blocked’ from ligation. As shown in the below figure which I have reproduced in excerpted form
and annotated from EX1006 (Meyer) at 0020, the only fragments that do not have partial duplex adaptors shown
on both ends are fragments containing a fully intact cap sequence (‘3’ end fragments’ shown in the below figure),
as the Cap Primer (blue), when intact, lacked the 5’ phosphates necessary for ligation. EX1006 (Meyer) at 0019-
20. All ‘new’ 5’ ends generated during fragmentation, however, did contain 5’ phosphates and therefore were
available for ligation to the partial duplex adaptors. EX1006 (Meyer) at 0019-20.”

Dr. Peter Sims

Expert for IDT “Cap”
l sequences ‘
| ———— —— | —
I | barcode
Ligation to pseudo-double-stranded adaplors: A+ - Boﬂ_ /euppression tag
N
5' end fragments Internal fragments 3' end fragments

‘e - "'EE-'\" '
/—0 (=] — b= -'II'I : = N
| S

Paper 1 at 62-67; Paper 47 at 23-24; EX1085 4] 255 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Meyer Teaches Ligation to Both Ends of Some Fragments

Dr. Peter Sims
Expert for IDT

“258. However, the POSA would understand that the Meyer figure is, like all ‘cartoon’ representations of
complex chemical processes, oversimplified. It therefore depicts just one of many possible ‘3’ end fragment”
variations—one in which the cap sequence remains fully intact. The POSA would understand that, because sonication
is a random shearing technique, other variations of “3’ end fragments’ contained an incomplete cap sequence as a
result of fragmentation occurring at any point within the cap region. One such variation is depicted below where one
nucleotide was sheared from the end of the cap sequence. This fragment is only exemplary as fragmentation by
sonication is a random process and could occur at any point, or multiple points in the fragment, and thus also within
the blue cap sequence. While I have shown this fragment as an example, the POSA would understand that given the
number of fragments in the Meyer sample and the random fragmentation method, multiple fragments were cleaved
somewhere in the cap region and thus were then end-repaired and ligated.”

[ mRNA sequence [ VV-LVVXSV.V.V.V.V.Xe ). Xelele) Xohelelen C T C TGCGT TGATACCACTGCT Tk

[ mRNA sequence [LTTTTTCTTTTTTCATGGCTGACGC TN NIl NNk v NieleieTNeleT.V - 5

[MRNA sequence __[AARAAAGAARARAGTACCGACTGCC  ERERES RN Vo XaEt -
[ mRNA sequence TTTTTTCTTTTTTCATGGCTGACGCHeNeNeleloV-Xehv:uelchyerNelerN - 5/

“259. For those ‘3’ end fragments’ containing only a portion of the cap sequence, a partial duplex adaptor ligated
to both ends of the fragment, as the ‘new’ 5’ end within the cap region was phosphorylated during end repair.
Therefore, many ‘3’ end fragments’ had partial duplex adaptors ligated to both ends. Two potential configurations of
this (A and B) are depicted below.”

5 - e eI XEA CGAGCGGCCA [ MANASequence [ARARARGARAAAA
3/ -TGCTCGCCGGT [MANASequence  [ITTTTICTITITTCATGGCTGACCCRE T NRae ey N e Yaer

5’ -GCCTCCCTCGCGCCATCAGCCGCGCAGST

lepg-XelalcrNon gl A CT CTGCGT TGATACCACTGCTE sebe

'GCGCGG-3"

TGGACGCGCCGACTACCGCGCTCCCTCCG-5"

CCACTGCTpiecauiclopinics el

Platsiclelaleb el lCACT CGCCCGACCGT TCC G

37 -cececeTccA[ MANAseqeence  ITTTTTCTITTTICATGGCTGACCORE ORI Ve v Sy o

Paper 1 at 62-67; Paper 47 at 23-24; EX1085 911 258-259 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE




Meyer's Deposited Sequencing Data Confirms Ligation To Both Ends

“262. The Meyer group’s contemporaneously deposited sequencing data contains
thousands of sequencing reads with a portion of the cap sequence contained in the ‘3’ end
fragments’ ligated to an adaptor sequence (corresponding to the bottom strand of the 3’ end
fragments in the ‘B’ configuration) which could have occurred only if adaptors were ligated
on both sides of the original fragment strands. EX1006.0016. The below figure shows the
number of hits in the Meyer sequencing data for sequences containing other portions of the
full cap sequence, from 5’ to 3', starting with the full cap sequence (for which there are, as
expected, 0 hits).”

Dr. Peter Sims

Expert for IDT No. of Hits
Barcode/ Broken-Chain in NIH NCBI
B Sequence suppression tag polyT Sequence Database:

[olosuclolor:elolololcnuier:{e ACGAGCGGCCAL:e o e N ey uNoV:olel o NI CGCAGTCGGTACTTTTTTCTTTTTT — O

GCCTTGCCAGCCCGCTCAGMEINCWElcOI\AGCAGT GGTATCAACGCAGAGTHE-Xeadelclciy-Xoh bbb biou bbby b N R
(GCCTTGCCAGCCCGCTCAGNSNREEwe\GCAGT GGTAT CAACGCAGAGTIHES-\EANoIeleyy-Xou bbbl fohilip iy & B NI
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Paper 1 at 62-67; Paper 47 at 23-24; EX1085 9] 262 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Dr. Bustamante Concedes Ligation to Both Ends

8

Dr. Carlos A. | would agree that it fragments randomly as
Bustamante we were discussing.

“Q. And you agree that the fragmentation
protocol that Meyer uses doesn't exclude
the ends of the strands in some way?

Expert for Tecan

Q. And you agree in the data that Meyer
deposited that it did, in fact, happen?

A. In about 1 percent or something like that.
It was a very minuscule number.”

Paper 47 at 23-24; EX1125 at 250:1-12 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Dr. Meyer Concedes Ligation to Both Ends

“Q. And during sonication, there’s nothing that prevents fragmentation
within the blue cap sequence, right?

A. Correct.

-

Q. And if such a fragment is created, it's then end repaired and
available for ligation, correct?

Dr. Eli Meyer A. Correct. It should be.
: Q. So while they're not drawn here, you could also end up with
First Author of :
fragments that are sort of red or yellow adaptor, piece of the blue
Meyer Reference :
adaptor, orange adaptor, white adaptor, red or yellow adaptor?
Expert for Tecan A. | believe that's correct.”

5 end fragments

Ligation to adaptors: A == B === bar-code

1

Paper 47 at 23-24; EX1126 at 145:19-146:11; EX1006 at 3 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



It Would Have Been

Obvious to Adapt Meyer
to Genomic DNA




Claim 2 Adds Only “Genomic” Source of DNA

‘012 Patent Claim 2 ‘108 Patent Claim 2

2. The method of claim 1, wherein the nucleic acid 2. The method of claim 1, wherein the nucleic acid
fragment comprises genomic DNA. sequence of interest comprises genomic DNA.

Paper 1 at 69-72; Paper 47 at 24-26; EX1001; EX1002 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Meyer Method Was Performed on cDNA
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Abstract

Background: New methods are needed for genomic-scale analysis of emerging model organisms
that exemplify important biological questions but lack fully sequenced genomes. For example, there
is an urgent need to understand the potential for corals ta adape to climate change, but few
molecular resources are available for studying these processes in reef-building corals. To facilitate
genomics swdies in corals and other non-madel systems, we describe methods for transcriprome
sequencing using 454. as well as strategies for assembling 2 useful catalog of genes from the output.
We have applied these methods to sequence the transcriptome of planulae larvae from the coral
Acropora millepora.

Results: More than 600,000 reads produced in a single 454 sequencing run were assembled into
~40,000 contigs with five-fold average sequencing coverage. Based on sequence similaricy with
known proteins, these analyses idencified ~11,000 different genes expressed in 3 range of
conditions including thermal stress and setclement induction. Assembled sequences were
annotated with gene names, conserved domains, and Gene Ontology terms. Targeted searches
using these annotations identified the majority of genes associated with essential metabolic
pathways and conserved signaling pathways, as well as novel candidate genes for stress-related
pracesses. Comparisons with the genome of the anemane Nematostella vectensis revealed ~8,500
pairs of orthologs and ~100 candidate corak-specific genes. More than 30,000 SNPs were detectad
in the coral sequences. and a subset of these validated by re-sequencing

Conclusion: The methods described here for deep sequencing of the transcriptome should be
widely applicable to generate catalogs of genes and genetic markers in emerging model organisms.
Our data provide the most comprehensive sequence resource currently available for reef-building
corals, and include an extensive collection of potantial genetic markers for association and
population connectivity studies. The characterization of the larval transcriptome for this widely-
studied coral will enable research inte the biclogical processes underlying stress responses in corals
and evoluticnary adaptation to global climate change
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cDNA and Genomic DNA Have Identical Chemistry

“323. It would have been obvious to the POSA that the Meyer
method, which uses cDNA, could easily be used with genomic
DNA instead. Due to the identical chemistries of double-stranded
cDNA and genomic DNA, the POSA would have had a high
expectation of success in doing so, and would have been motivated
by the teachings of Siebert and other ‘genome walking’ literature,
EX1051 (Tonooka); EX1052 (Leoni), to adapt the teachings of
Meyer for the context of genomic DNA.”

Dr. Peter Sims
Expert for IDT

Paper 1 at 69-72; Paper 47 at 24-26; EX1085 9 323 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



cDNA and Genomic DNA Have Identical Chemistry

8

“Q. | could do the same chemistry on genomic DNA,; right?

A. Depends on what you mean by the same chemistry.
You couldn’t do the cDNA synthesis for genomic DNA,

could you?
Dr. Carlos Q. You can do the rest of the steps though; right?
Bustamante
Expert for Tecan A. You wouldn't - so the cap ends require you to leverage

the cDNA chemistries so the end - | don't mean to
qguestion your molecular biology skills, I'm not sure
how you would modity the protocol to put the caps on,
if someone could or would, | dont know. But you
could certainly start with genomic DNA and
fragmented genomic DNA.”

Paper 1 at 69-72; Paper 47 at 24-26; EX1125 at 388:14-389:6 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Prior Art Taught Similar Chemistry for Genomic DNA

“324. The concept of targeting a known genomic DNA
sequence with a target-specific primer in order to obtain
sequencing 1nformation regarding an unknown, adjacent
genomic DNA sequence had been known in the art at least
Dr. Peter Sims since the mid-1990s when Siebert described ‘[s]everal PCR-
Expert for IDT based methods’ that were already ‘available for walking from
a known region to an unknown region in cloned or uncloned
genomic DNA.” EX1007 (Siebert) at 0001.”

Paper 1 at 69-72; Paper 47 at 24-26; EX1006 at 20; EX1085 919 322, 324 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Prior Art Taught Similar Chemistry for Genomic DNA
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Paper 1 at 69-72; Paper 47 at 24-26; EX1006 at 20; EX1007 at 1; EX1085 919 322, 324



Prior Art Taught Similar Chemistry for Genomic DNA

3' end fragments c::amu-pnw

=ﬂ - == f/— —>
’b DNA synthesis

Paper 1 at 69-72; Paper 47 at 24-26; EX1006 at 20; EX1007 at 1; EX1085 919 322, 324 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Prior Art Provided Motivation to Combine Siebert and Meyer

£FEBS
Journal

The extreme flexibility of GW strategies makes 1ts
application possible 1 every standardly equipped
research laboratory. In addition, the possibility of
merging GW strategies to next generation sequencing
approaches will undoubtedly extend the future applica-
tion of this by now basic technique of molecular biol-

0ogy.

IDT Exhibit 1052.0001

Paper 1 at 69-72; Paper 47 at 24-26; EX1016 at 53, 190-192; EX1052 at 16 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 128



It Would Have Been

Obvious to Adapt Meyer
to Other NGS Platforms




lllumina and lon Torrent Were Market Leaders at Priority Date

“92. Even before January 2012, Illumina dominated the
- market. See EX2060.0002 (‘As of this writing, Illumina
dominates the market with 60% of the second-generation

-- sequencer 1nstallations, while Life Technologies’ SOL1D

Dr. Carlos system and Roche split nearly all of the remaining market at

Bustamante 19% each.’). J.P. Morgan estimated that while 454 sequencers
Expert for Tecan made up almost 57% of the NGS market in 2007, 1t was

expected to decline to less than 18% by 2012 as Illumina and
Ion Torrent became more popular. EX2076.0042. One market
survey around the time reported higher consumer
dissatisfaction with the 454 sequencers.”

Paper 1 at 75-80; Paper 47 at 26-27; EX2038 ] 92 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



lllumina and lon Torrent Were Market Leaders at Priority Date

“As of the priority date, the ‘leading bench top sequencers
currently available [were] Life Technologies [semiconductor]
Ion Personal Genome Machine (PGM) and Ion Proton; and
[llumina’s MiSeq sequencers.” EX1009 (Bronner) at 2.
Dr. Peter Sims Indeed, as of 2011, Ion Torrent’s semiconductor method was
Expert for IDT touted for ‘deliver[ing] unprecedented speed, scalability and
low cost.” EX1083 (Myers) at 0001-02.”

Paper 1 at 75-80; Paper 47 at 26-27; EX1085 91337 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



NGS Platforms Were Known to be Easily Interchangeable

Caruccio “Despite the diversity in sequencing chemistries used for sequencing polony
arrays or single molecules, upstream sample preparation i1s generally very
similar and follows a common three-step workflow. In the first step, large
DNA s are sheared to appropriately sized fragments. Next, the DNA fragments
are ‘repaired’ to have blunt ends or A tails. In the final step, platform-specific
adaptors are ligated onto the repaired fragments in order to attach the library
to a solid surface in a spatially separated array via a complementary sequence
(e.g., a tagged glass slide or bead).”

“Caruccio taught that the only step necessary for modifying an NGS library
preparation method for use with one NGS platform to use with a different
NGS platform was swapping out the ‘platform-specific adaptors’ ligated to
the fragments. EX1008 (Caruccio) at 0002-03. This is consistent with my own

Dr. Peter Sims experience.”
Expert for IDT

Paper 1 at 75-80; Paper 47 at 26-27; EX1008 at 2; EX1085 9 334 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Tecan Failed to Show

Nexus to Objective Indicia

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 133



Dr. Bustamante Performed the Wrong Legal Analysis

. In re Huai-Hung Kao, 639 F.3d 1057, 1068 (Fed. Cir. 2011)

“Evidence of secondary considerations must be reasonably
commensurate with the scope of the claims . . . and provide[] an
adequate basis to support the conclusion that other embodiments falling

within the claim will behave in the same manner.”
[ “Q. | don't understand you to have such an opinion but do
6 you, Dr. Bustamante, have any opinion as to whether the

-
‘) Ovation and Allegro embodiments that you identify are
A\ reasonably commensurate with the scope of the claims?

Dr. Carlos
Bustamante A. | don'trecall being asked to prepare a section on
Expert for whether they are commensurate.”
Tecan

Paper 47 at 27; EX1125 at 317:4-13 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Tecan Did Not Ask Dr. Bustamante the Relevant Legal Question

q

“Q. Have you done any analysis or offered any opinions
about what other embodiments fall within the

e
scope of these claims?
h\ \’ A. Are you asking me about other products or are you
Dr. Carlos asking me about other - what specifically are you
Bustamante asking me about in terms of other embodiments?
Expert for Tecan

Q. Other products or other ways of using these
methods.

A. The sections that | prepared for this declaration
were the sections | was asked to prepare in
connection with the strategy laid out by counsel.”

Paper 47 at 27; EX1125 at 318:16-319:7 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



The Claims Are Not Coextensive With Tecan’s Products

Tecan POR

“Tecan’s Ovation and Allegro products are coextensive with the claimed
methods. Id. The products also embody the unique SPET covered by the
claimed methods.”

"Q. The claims aren't limited to the embodiments
that are the Ovation and Allegro products; right?

5 A. No, there can be other embodiments.”
r. Carlos

Bustamante

Expert for
Tecan

Paper 47 at 27; Paper 41 at 65; EX1125 at 318:11-15 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Meyer Anticipates

or Renders Obvious
The Claims

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 137



1 Claim 1 is anticipated under the Board’s construction of “enrich”

Every chemistry step of the claim occurs in Meyer

Meyer “adds or increases the proportion of” 3' end fragments
compared to other fragments

NS

Paper 47 at 3, 14-21; Paper 41 at 19; Paper 53 at 9 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Under Tecan’s construction, Meyer showed enrichment

Meyer reports observing the sequence of interest in 16% of
fragments, “slightly more” than would be expected from
unbiased amplification (10%)

Dr. Meyer agreed the 10% and 16% were reasonable

Dr. Bustamante estimates the 10% should be “closerto 13
or 14%," still less than the observed 16%

SN S

Paper 47 at 14-21; Paper 41 at 19, 21 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE



Tecan'’s sur-reply construction should be rejected

Tecan's new limitation (precluding amplification of fragments not
containing sequence of interest) finds no support in the claims

Impermissibly limits the claim to Figure 1

Contradicts Tecan'’s infringement interpretation of the claim

Paper 47 at 5-11; Paper 41 at 19, 21; Paper 53 at 9 DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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