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[. INTRODUCTION
A. Background and Summary

Integrated DNA Technologies, Inc. (“Petitioner”) filed a Petition
(Paper 1, “Pet.”) requesting inter partes review of claims 1-3, 5-11, and 14—
17 of U.S. Patent No. 9,546,399 B2 (Ex. 1003, “the *399 patent). Tecan
Genomics, Inc. (“Patent Owner”) filed a Preliminary Response (Paper 6,
“Prelim. Resp.”).

In support of its challenges, Petitionerrelies, inter alia, on the
declaration of Peter A. Sims, Ph.D. Ex. 1079.

Institution of an inter partes review is authorized by statute when “the
information presented in the petition filed under [35 U.S.C. §] 311 and any
response filed under [35 U.S.C. §] 313 shows that there is areasonable
likelihood that the petitioner would prevail with respect to at least 1 of the
claims challenged in the petition.” 35 U.S.C. § 314(a) (2018).

For the reasons set forth below, we determine that Petitioner has
demonstrated that there is a reasonable likelihood that at least one of claims
1-3,5-11,and 14-17 of the ’399 patent is unpatentable, and we institute an
inter partes review of claims 1-3, 5—11, and 14—17 based on the grounds set
forth in the Petition.

B. Real Parties-in-Interest

Petitioner identifies “Integrated DNA Technologies, Inc., and its
corporate parent, Danaher Corporation,” as real parties-in-interest. Pet.75.

Patent Owner identifies “Tecan Group AG (also known as Tecan
Group Ltd.)” as a real-party-in-interest. Paper4, 1.

C. Related Matters
The parties indicate that the 399 patent has been asserted in the

following district court litigation: Tecan Genomics, Inc. v. Invitae Corp.,
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C.A.No. 23-cv-1114-GBW (D. Del.). Pet. 75;Paper4, 1. Petitioner also
cites Tecan Genomics, Inc. v. DIAGEN Sciences, LLC, C.A.No. 23-cv-
1115-GBW (D. Del.) as a related matter because it involves patentsin the
same family as the 399 patent. Pet. 76.

The parties indicate that Petitioner submitted petitions for inter partes
review of U.S. Patent No. 11,725,241 1in IPR2024-01506 and for U.S. Patent
No. 11,098,357 in [IPR2024-01504. Pet.76; Paper4, 1. Patent Owneralso
states that Petitioner submitted petitions for inter partes review of U.S.
Patent No. 10,036,012 in IPR2025-00015 and for U.S. Patent No.
10,876,108 in IPR2025-00016. Paper4, 1.

Patent Owner also states that QIAGEN Sciences, LLC, submitted a
Petition for inter partes review of the *357 patent (IPR2025-00026), the *241
patent (IPR2025-00027), the 012 patent (IPR2025-00028), and the *108
patent (IPR2025-00028). Id.

D. The ’399 Patent

The *399 patent is titled “Compositions and Methods for
Identification of a Duplicate Sequencing Read” and issued on January 17,
2017. Ex. 1003, codes (45), (54). It issuedfrom an application filed
November 13,2014 and claims priority to a provisional application filed on
November 13,2013. Id. at codes (21), (22), (60).

The *399 patent “relates generally to the field of high throughput
sequencing reactions and the ability to discern artifacts arising through
sequence duplications from nucleotide molecules that are unique
molecules.” Id. at 1:23-26. The *399 patentexplains that PCR duplicate
artifactsmay occur in RNA sequencing applications during library
amplification, which hampers accurate gene expression measurements. /d.

at 1:31-33. The 399 patent also states that paired end sequencing adds cost
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in expression analysis studies. Seeid. at 1:53-58. In view of'this, the 399
patent expresses a need for improved methods of “low-cost, high through-
put sequencing of regions of interest, genotyping or simple detection of
RNA transcripts without inherent instrument inefficiencies that drive up
sequencing costs due to the generation of unusable or non-desired data
reads.” Id. at 1:61-66.

The *399 patent states that it is based on methods for discerning
“duplicate sequencing reads from a population of sequencing reads.” Id. at
2:10-12. The method includes “ligating an adaptor to a 5’ end of each
nucleic acid fragment of a plurality of nucleic acid fragments from one or
more samples, wherein the adaptor comprises an indexing primer binding
site, an indexing site, an identifier site, anda target sequence primer binding
site.” Id. at 2:18-25. The 399 patent describes an embodiment in which
“the identifier siteis between 1 and 8 nucleotides in length.” Id. at 2:58—60.
The ’399 patent explainsthat “[t]he ligated adaptor-nucleic acid fragment
products can be amplified, thus generating a population of sequencing reads
from the amplified adaptor-nucleicacid ligation products.” Id. at 2:25-28.
In addition, “[t]he sequencing reads with a duplicate identifier site and target
sequence can then be detected from the population of sequencingreads.” /d.
at 2:28-30.

E. [llustrative Claim
Claim 1, reproducedbelow, is the sole independent challenged claim

and is illustrative of the subject matter:
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1. A method for detecting a duplicate sequencing read from a
population of sample sequencing reads comprising:

a) ligating an adaptor to a 5’ end of each nucleic acid fragment of a
plurality of nucleic acid fragments from one or more samples,
wherein the adaptor comprises:

(1) an indexing primer binding site;
(11) an indexing site;
(i11) an identifier site consisting of between 1 and 8 nucleotides;
and
(iv) a target sequence primer binding site;
b) amplifying the adapter-nucleic acid fragment ligated products;

c) generating a population of sequencing reads from amplified adapter-
nucleic acid fragment ligated products; and

d) identifying a duplicate sequencing read as the sequencing read
comprising the same identifier site and nucleic acid fragment
as another sequencing read in the population of sequencing
reads;

wherein the indexing site is unique amongst a subset of the
plurality of nucleic acid fragments and is an index for multiple
polynucleotides; and wherein the sequence of the identifier site
is variable in sequence content in a plurality of adaptors.!

Ex. 1001, 25:37-61.
F. Prior Art and Asserted Grounds
Petitioner asserts that claims 1-3, 5-11,and 14-17 of the 399 patent
is unpatentable on the following grounds (Pet. 26):

I'Claim 1 of the *399 patent variously spells the word as “adapter” and
“adaptor[].”
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Claim(s) Challenged | 35 U.S.C.§ Reference(s)/Basis
1-3,5-11,14-17 103 Iafrate,? Kivioja®
1-3,5-11,15-17 102 Bielas*

1-3,5-11, 14-17 103 Bielas

II. ANALYSIS
A. Legal Standards

A “prior art reference—in order to anticipate under 35 U.S.C. § 102—
mustnot only disclose all elements of the claim within the four corners of
the document, but must also disclose those elements ‘arranged as in the
claim.”” Net MoneylN, Inc. v. VeriSign, Inc., 545 F.3d 1359, 1369 (Fed. Cir.
2008) (quoting Connell v. Sears, Roebuck & Co., 722 F.2d 1542, 1548 (Fed.
Cir. 1983)). “A single prior art reference may anticipate without disclosing
a feature of the claimed invention if such feature is necessarily present, or
inherent, in that reference.” Allergan, Inc. v. Apotex Inc., 754 F.3d 952, 958
(Fed. Cir. 2014).

“[ A]nticipation by inherent disclosure is appropriate only when the
[single prior art] reference discloses prior art that must necessarily include
the unstated limitation.” Transclean Corp. v. Bridgewood Servs., Inc.,290
F.3d 1364, 1373 (Fed. Cir. 2002) (citation omitted). “Inherency . .. may not
be established by probabilities or possibilities. The mere fact that a certain
thing may result from a given set of circumstances is not sufficient.” Cont’l

Can Co. USA, Inc. v. Monsanto Co., 948 F.2d 1264, 1269 (Fed. Cir. 1991)

2 U.S. Patent Application Publication No. 2013/0303461 A1, published
November 14,2013 (Ex. 1011) (“Iafrate”).

3 Kiviojaet al., Counting absolute numbers of molecules using unique
molecular identifiers, 9(1) Nature Methods 72 (dated Jan. 2012 and
published online Nov. 20, 2011) (Ex. 1012) (“Kivioja”™).

* International Patent Application Publication No. WO 2013/123442 A1,
published August 22,2013 (Ex. 1013) (“Bielas”™).

6
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(internal quotation marks and citations omitted). Rather, “[t]he inherent
result must inevitably result from the disclosed steps.” In re Montgomery,
677 F.3d 1375, 1380 (Fed. Cir. 2012).

A patent claim is unpatentable under 35 U.S.C. § 103 if the
differences between the claimed subject matter and the prior art are such that
the subject matter, as a whole, would have been obvious at the time the
invention was made to a person having ordinary skill in the art to which said
subject matter pertains. 35 U.S.C. § 103; KSR Int’l Co. v. Teleflex Inc., 550
U.S. 398,406 (2007). “[W]hen a patent claims a structure already known in
the prior art that is altered by the mere substitution of one element for
anotherknown in the field, the combination must do more than yield a
predictable result.” KSR, 550 U.S. at 416 (citing United States v. Adams,
383 U.S. 39,50-51(1966)). Thequestion of obviousness is resolved based
on underlying factual determinations including: (1) the scope and content of
the prior art; (2) any differences between the claimed subject matter and the
prior art; (3) the level of ordinary skill in the art; and (4) objective evidence
of non-obviousness. Grahamv. John Deere Co.,383 U.S. 1, 17-18 (1966).

In an inter partes review, a petition must identify “with particularity,
each claim challenged, the grounds on which the challenge to each claim is
based, and the evidence that supports the grounds for the challenge to each
claim.” 35U.S.C. § 312(a)(3) (2018); see also 37 C.F.R. § 42.104(b) (2024)
(requiring a petition for inter partes review to identify how the challenged
claim is to be construed and where each element of the claim is foundin the
prior art patents or printed publications relied upon).

B. Level of Ordinary Skill in the Art
In determining thelevel of ordinary skill in the art, various factors

may be considered, including the “type of problems encountered in the art;
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prior art solutions to those problems; rapidity with which innovations are
made; sophistication of the technology; and educational level of active
workers in the field.” Inre GPAC, Inc., 57F.3d 1573, 1579 (Fed. Cir. 1995)
(quoting Custom Accessories, Inc. v. Jeffrey-Allan Indus., Inc.,807 F.2d
955,962, (Fed. Cir. 1986)). Furthermore, theprior art itself can reflect the
appropriate level of ordinary skill in the art. Okajimav. Bourdeau,261 F.3d
1350, 1355 (Fed. Cir. 2001).

Petitioner asserts that “[b]ecause the 399 patent is directed to library
preparation and data interpretation methods for NGS [next generation
sequencing], the POSA could havehad academic training in any of a variety
of fields that used NGS, including chemistry, molecular biology,
biochemistry, or medicine.” Pet. 23 (citing Ex. 10799 184). Accordingto
Petitioner, one of ordinary skill in the art “would have a PhD or equivalent
trainingin one of those fields and several years of work experience (or
commensurately less education and more work experience).” Id. (citing Ex.
10799 184). Petitioner contends that a person of ordinary skill in the art
“further would have had specific experience with implementing and
designing library preparation methods for Illumina, the leading NGS
platform in 2013 and “[t]his would have included specific experience with,
and understanding of, the sequences contained in adaptors for [llumina
sequencing at the priority date, and the chemistry used to attach those
adaptors to DNA fragments prior to sequencing.” Id. (citing Ex. 1079
9 184-185).

Patent Owner asserts that “Petitioner proposes a level of skill in the art
that does not accurately reflect the level of ordinary skill in the art as of
November 2013, the priority date of the 399 Patent.” Prelim. Resp. 7.

Specifically, Patent Owner argues that “Petitioner’s definition of a person of
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ordinary skill in the art (‘POSA’) requires that ‘the POSA would havea PhD
or equivalent training in one of those fields and several years of work
experience (or commensurately less education and more work experience).”
Id. According to Patent Owner:

Petitioner’s definition goes beyond the level of ordinary skill in
the art. The sequencing methods described in the >399 patent do
not require a Ph.D. plus several years of work experience to
understand and perform. In fact, in many laboratory
environments, lab technicians and graduate students perform
DNA sequencingmethods. The level of education fora POSA,
therefore, is more appropriately a Ph.D. in a field related to
molecular biology, or a B.S. or M.S. degree with three to five
years of experience working in a molecular biology lab.

ld.

Patent Owner also disputes the experience Petitioner asserts for one of
ordinary skill in the art. Id. at 8-9. Specifically, Patent Owner arguesthat
“[t]his level of skill inappropriately requires the POSA to be an inventor of
library preparation methods, which is far above ‘ordinary skill.”” Id. at 8.
According to Patent Owner, one of ordinary skill “would have had
experience with DNA sequencing methods and a working knowledge of how
these sequencing methods functioned.” Id.

On this preliminary record, we agree with Patent Owner that
Petitioner’s asserted level of ordinary skill in the art is higher than warranted
when Petitioner argues that a person of ordinary skill “further would have
had specific experience with implementing and designing library preparation
methods.” Pet.23. However, we disagree with Patent Owner thata POSA
only need to “have had experience with DNA sequencingmethods” (Prelim.
Resp. 8) because an artisan with experience with only pre-NGS sequencing

methods wouldnot qualify as a person of ordinary skill.
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Instead, for purposes of this Decision, we find a person of ordinary
skill would have hada Ph.D. in the field of chemistry, molecular biology, or
biochemistry. Alternatively,a POSA would have hadaB.S. or M.S. degree
with threeto five years of experience working in any of those fields. The
person of ordinary skill would have had experience with NGS sequencing
methods and a working knowledge of how those methods functioned. This
definition of a person of ordinary skill is consistent with the skill level
reflected in the disclosures of the 399 patentand prior art. We further note
that neither aspect of the dispute over the skill level affects our decision to
institute review.

C. Claim Construction

We construe each claim “in accordance with the ordinary and
customary meaning of such claim as understood by one of ordinary skill in
the art and the prosecution history pertaining to the patent.” 37 C.F.R.

§ 42.100(b) (2024). Under this standard, claim terms are generally given
their plain and ordinary meaning as would have been understood by a person
of ordinary skill in the art at the time of theinvention and in the context of
the entire patent disclosure. Phillipsv. AWH Corp.,415F.3d 1303, 1313
(Fed. Cir. 2005) (en banc). In some cases, the patentee may serve as its own
lexicographer. Grace Instrument Industries, LLCv. Chandler Instruments
Co. LLC,57 F.4th 1001, 1010 (Fed. Cir. 2023) (quoting Phillips, 415 F.3d at
1316).

Petitioner proposes constructions of the terms “indexing site,”
“indexing primer binding site,” “identifier site,” and “target sequence primer
bindingsite.” Pet. 24-26. Patent Owner does not disagree with Petitioner’s
proposed constructions, but simply argues that none of the terms need to be

construed beyond theirplain and ordinary meaning. Prelim. Resp. 9. We

10
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construe these terms below, and also highlight that the parties may further
address the construction of “identifying a duplicate sequencing read as the
sequencing read comprising the sameidentifier site and nucleic acid
fragment as another sequencing read in the population of sequencing reads”
and “comprising” after institution.

1. “indexing site”

Petitioner argues that the >399 patent defines “indexingsite” as a
sample index, specifically, “anucleic acid sequence that acts as an index for
multiple polynucleotide samples, thus allowing for the samples to be pooled
togetherinto a single sequencingrun, which is known as multiplexing.” Pet.
24 (citing Ex. 1003, 4:34-38). Patent Owner does not disagree other than to
argue that no claim term requires construction.

The ’399 patent states:

An indexingsite is a nucleicacid sequence that acts as an index
for multiple polynucleotide samples, thus allowing for the
samples to be pooled together into a single sequencing run,
which is known as multiplexing.

Ex. 1003, 4:34-38. Weunderstand this passage of the 399 patent to
provide a definition for “indexing site,” and we construe the term in
accordance therewith.

2. “indexing primer binding site”

Petitioner argues that the >399 patent defines “indexing primer
bindingsite” as the binding site for a primer used to read the indexing
site/sample index, specifically, “a nucleotide sequence for binding a primer
for an indexing site.” Pet. 24 (citing Ex. 1003, 4:33-34). Patent Owner does
not disagree otherthan to argue that no claim term requires construction.

The ’399 patent states: “An indexing primer binding site is a

nucleotide sequence for binding a primer for an indexingsite.” Ex. 1003,

11
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4:33-34. We understand this passage of the 399 patent to provide a
definition for “indexing primer binding site,” and we construe the term in
accordance therewith.

3. “identifier site”

Petitioner argues that the >399 patent defines “identifier site” as a
molecular tag attached to fragments prior to amplification, specifically, “a
nucleic acid sequence that comprises random bases and is used to identify
duplicate sequencing reads.” Pet. 25 (citing Ex. 1003, 4:43-45). Petitioner

99 ¢¢

argues that an “identifiersite” “can be designed as a set of sequences, or it
can be semi-random, or it can be completely random.” Id. (citing Ex. 1003,
4:49-51). Petitionerarguesthatan “identifier site” can also “be a fixed
length, or it can be a variable length.” Id. (citing Ex. 1003, 4:51-54).

Patent Owner does not disagree other than to argue that no claim term
requires construction.

The ’399 patent states: “An identifier site 1s anucleic acid sequence
that comprises random bases and is used to identify duplicate sequencing
reads.” Ex. 1003, 4:43—45. Weunderstand thispassage ofthe *399 patent
to provide a definition for “identifier site,” and we construe the term in
accordance therewith.

4. “target sequence primer binding site”

Petitioner argues that the 399 patent defines “target sequence primer
bindingsite” as a binding site for a primer used to read the fragment
sequence, specifically, a “nucleotide sequence for binding a primer for a
target sequence.” Pet. 25 (citing Ex. 1003, 4:62—-65). Petitioner also argues
that the 399 patent expressly discloses that this site can be a standard
[lluminasequence compatible with an [llumina primer for an SBS reaction

toread the DNA fragment. /d. (citing Ex. 1003, 16:48-51 & SEQ ID No. 3).

12
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Patent Owner does not disagree other than to argue that no claim term
requires construction.

The 399 patent states: “A target sequence primerbinding site
nucleotide sequence for binding a primer for a target sequence.” Ex. 1003,
4:62—63. The *399 patent appears to havea typographical error at this
juncture in the Specification because the quoted text is missing a verb (e.g.,
“is”) and is therefore an incomplete sentence. Based on the context ofthe
surrounding parts of the Specification, we infer that the 399 patent intended
to define “target sequence primer binding site” as a “nucleotide sequence for
bindinga primer for a target sequence.”

5. “identifying a duplicate sequencing read as the sequencing read
comprising the same identifier site and nucleic acid fragment as another
sequencing read in the population of sequencing reads”

Although the parties do not request construction of this limitation, we
note that the parties may wish to address the construction of this limitation
after institution. See Vivid Techs., Inc. v. Am. Sci. & Eng’g, Inc.,200 F.3d
795, 803 (Fed. Cir. 1999) (claims are construed only to the extent necessary
toresolve a dispute). Forexample, the parties may wish to address whether
the “sameidentifier and nucleic acid fragment” means that the sequences are
identical. We observe that the *399 patentstates: “A duplicate sequencing
read can be a sequencing read with the same identifiersite and target
sequence as another sequencing read in the population of sequencing reads.”
Ex. 1003,4:8—11. The claim does notuse the exact wording as the

Specification.’

> The parties may also comment on whether this limitation in the
independent claim at issue in this proceeding has the same meaningas the
corresponding limitations in the independent claims at issuein [PR2024-
01504 and -1506. Cf. Ex. 1004 (claim 1 of U.S. Patent No. 11,098,357, 1.e.,

13
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The ’399 patent states that, when analyzing RNA sequence data, and
when two or more identical sequences are found, “it can be difficult to know
if these represent unique cDNA molecules derived independently from
different RNA molecules, or if they are PCR duplicates derived from a
single RNA molecule.” Ex. 1003, 1:35-38.¢

The ’399 patent distinguishes between “apparent duplicates” and “true
duplicates™ as follows:

In some embodiments, duplicate sequencing reads are
differentiated from one another as being true duplicates versus
apparent or perceived duplicates. Apparent or perceived
duplicates may be identified from sequencing libraries and using
conventional measures of duplicate reads (i.e., reads were
mapped using bowtie), where all reads with the same start and
end nucleic acid coordinates were counted as duplicates. True
duplicates may be identified from sequencing libraries having
had an identifiersite introduced through ligation to differentiate
between fragments of DNA that randomly have the same start
and end mapping coordinates.

Ex. 1003, 14:4-14; see also id. Fig. 5.

The ’399 patent also discloses in Example 5: “Any read that has
identical sequence to any other read is identified as a duplicate and removed
from the population, thus, only a single copy is retained within the file.” Ex.
1003, 20:56-59.

The parties may also address whether a “duplicate” in claim 1 of the

’399 patent must possess an identical sequence. We notethatthereis an

“identifying sequence reads with identical identifier and target sequences as
duplicates™); Ex. 1005 (claim 1 of U.S. Patent No. 11,725,241, 1.e.,
“identifying sequence reads with identical identifier and

target sequences as duplicates™).

¢ The discussion of the 399 patent here tracks the discussion of the *241
patent in [IPR2024-01506.

14
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error rate associated with amplification and sequencing. See, e.g., Ex. 1079
113,117, 456.
6. “comprising”

The parties may address themeaning of the transitional phrase
“comprising” and whether the prior art meets the claim if the prior art
discloses a method of identifying as duplicates those sequence reads with
identical labels and target fragments and, in addition also identifies other
sequence reads as duplicates, including sequence reads with some mutations
resulting from PCR or SBS error. See Ex. 10799 117. On this preliminary
record, we construe “comprising” as an open-ended transition that is not
limited to thelisted steps. See Vivid Techs., Inc.,200 F.3d at 811.

D. Alleged Obviousness of Claims 1-3, 5—11, and 14—17 over lafrate and
Kivioja

Petitioner contends that claims 1-3, 5-11, and 14—17 would have been
obvious over lafrate and Kivioja. Pet.27-48. Patent Owner disagrees. See
Prelim. Resp. 10-16.

1. lafrate

lIafrate is a U.S. Patent Application Publication titled “Methods for
Determining a Nucleotide Sequence.” Ex. 1011, code (54). More
specifically, Iafrate is “directed to methods of determining oligonucleotide
sequences, €.g. by enriching target sequences prior to sequencing the
sequences.” Id. at code (57).

Iafrate describes a method that includes:

.. .(a) ligating a target nucleic acid comprising the known target
nucleotide sequence with a universal oligonucleotide tail-
adaptor; (b) amplifying a portion of the target nucleic acid and
the amplification strand of the universal oligonucleotide tail-
adaptor with a first adaptor primer and a first target-specific
primer; (c) amplifying a portion of the amplicon resulting from

15
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step (b) with a second adaptor primer and a second target-specific
primer; [and] (d) sequencing the amplified portion from step (c)
using a first and second sequencing primer.

1d. 4 7. lafrate also discloses embodiments in which “the universal
oligonucleotide tail-adaptor can further comprise a barcode portion.” Id.
q13.

lafrate’s Figure 9, which shows “schematics of illustrative universal
oligonucleotide tail-adaptors (SEQ ID NOS 45-48, respectively, in order of
appearance),” is reproduced below. Id. 33.

| ADAPTED FOR 10N TORRENT SEQUENCING PLATFORM |
FIRST SEQUENCING PLATFORM PRIMER

FULL LENGTH
(CONTAINS SEEUEHEIHE PRIMER BINDING SITE)
f 5" PORTION l| BARCODE

FIEE
¥ CRAGCACTGACCTTGGACCGC

‘ ADAPTED FOR ILLUMINA (OR lonTorrent) SEQUENCING PLATFORM
FIRST SEQUENCING PLATFORM PRIMER

FULL LENETH
(CONTAINS BARCODE SEQUEHCING PRIHIER BIHDING SITE) SEQUENCING PRIWER BINDIRG SITE
|| 5 PORTION | marcooe | |
EEELEEITELD  SAMPLE INSERT
¥ GGTAGAGTAGGCACGCACAGACCCTGAGTCCATTCCATTGACCGAGARGECTAG — s

CAN BE USED FOR ION TORRENT SEQUENCING

FIG. 9
2. Kivioja (Ex. 1012)

Kiviojais a journal article titled “Counting absolute numbers of
molecules using unique molecular identifiers.” Ex. 1012, 1. Kivioja
explains that “[c]ounting individual RNA or DNA molecules is difficult
because they are hard to copy quantitatively for detection.” Id. In view of

this, Kivioja describes applying “unique molecular identifiers (UMIs), which

16
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make each molecule in a population distinct, to genome-scale human
karyotyping and mRNA sequencing in Drosophilamelanogaster.” Id.
According to Kivioja, “this method can improve accuracy of almost any
next-generation sequencing method, including chromatin
Immunoprecipitation—sequencing, genome assembly, diagnostics and
manufacturing-process control and monitoring.” /d.

In Kivioja’s method, “each molecule in a population is first made
unique,” which “can be accomplished by adding a random DNA sequence
label, by fragmenting or by taking an aliquot of a complex mixture that is
small enough to contain only distinct molecules.” Id.” Accordingto
Kivioja, “[a]ny combination of these manipulations can be used to generate
a library in which each molecule has a distinct identifying sequence.” 1d.

Kivioja’s Figure 1(a) is reproduced below.

" The parties may wish to address whether thereis a difference between a
molecular tag anda label.

17
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+ Labeling
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Kivioja describes Figure 1(a) as follows:

Three different DNA species (green, blue and black lines) are
labeled with a collection of random labels (colored filled circles).
Two green molecules are originally present (top), corresponding
to two different UMIs (red, blue) among the sequenced
molecules (green; bottom). Information about the original
number of molecules (top) is preserved in the number of different
UMIs detected by sequencing a sample of the amplified and
normalized library (bottom). Even if some UMIs are not
observed, the original number of molecules can be estimated
using count statistics.

1d.
Kivioja states that a labeling protocol for counting cellular mRNA

molecules was also tested. Ex. 1012, 2-3. Specifically, Drosophila

18
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melanogaster S2 cell RNA was fragmented and converted to cDNA via
oligo(dT)-primedreverse transcription and an oligonucleotide with a 10-
base-pair random label was incorporated by template switching. /d. at 3.

This is depicted in Figure 3(a), which is reproduced below.

1""-]2'::'1 # -l'ﬁ\.AHn
RNA fragmentation /!
(AJ20. . B8N
First-strand synthesis |
(A)20. . . AAA
CCCC—————————(T20~_
Template switch }
—N10=GGGE (A)20. . . AAA
—H1U—CCEE—{T]2E=____“
PCR amplification L}
Mil=CGGG ()20
Ni0-CCCC—————— (T 20—

Referencing Figure 3(a), Kivioja explains that “mRNA-seq libraries were
generated by fragmenting total RNA and reverse-transcribing it to cDNA
using an oligo(dT) primer with an [lluminalinker (blue) anda 5’ template
switch adaptor containing another [lluminalinker (magenta), a 10-base-pair
random label (N10) and an index sequence(green).” Id. at 2. Kivioja states
that “[t]he combination of label sequence and the 5" mapped position of the
RNA fragment forms the UMIL.” Id.

3. Analysis of Independent Claim 1

“A method for detecting a duplicate sequencing read
from a population of sample sequencing reads
comprising” (preamble)

Petitioner asserts that to the extent the preamble is limiting and
entitled to patentable weight, Kivioja teaches this element in the method of

collapsing labeled fragments to a single UMI based on the tagand fragment
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sequence. Pet. 39 (citing, e.g., Ex. 107999236240, Ex. 1012, 1, 5).
Petitioner acknowledges that Kivioja does not use the word “duplicate,” but
argues that Kivioja uses its mRNA sequencing method to detect the number
of molecules after different numbers of PCR cycles, that this method
necessarily involves the determination of whether particular observed
sequences from the [llumina run were original fragments or PCR copies, and
that a person of ordinary skill would have recognized that Kivioja teaches a
method of detecting and removing duplicates from sequencing information.
Pet. 40 (citing Ex. 1079 99258-259).

Patent Owner does not present arguments in the Preliminary Response
addressing the specificmerits of Petitioner’s contention. See Prelim.
Resp. 10-16.8

On the record at this stage of the proceeding, we determine that
Petitioner has made an adequate showing on claim 1’s preamble language.’
Kivioja discloses that “with the UMI method one can reproducibly detect the
numberof molecules after different numbers of PCR cycles without
normalization.” Ex. 1012, 2-3. Dr. Sims opines that a person of ordinary
skill would have understood that Kivioja’s method teaches a method of
detecting and removing duplicate sequencing reads, i.e., that Kivioja’s
method of counting unique sequences necessarily identifies duplicate reads.
See Ex. 10799 260.

8 We recognize that the burden remains with Petitioner to prove
unpatentability of the challenged claims. See 35 U.S.C. § 316(e).

? We do not need to decide for purpose of institution whether the preamble is
limiting.
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“a) ligating an adaptor to a 5' end of each nucleic acid
fragment of a plurality of nucleic acid fragments from
one or more samples”

Petitioner asserts that Iafrate discloses ligating each sample with
unique barcode adaptors. Pet.29 (citing Ex. 1011, 29). Petitioner concedes
that Kivioja’s mRNA method uses a reaction called an RNA template switch
to attach the adaptorto the 5’ end of the fragments, rather than a ligation
reaction, but argues that a person of ordinary skill would have understood
that this reaction could only be used with RNA and that Kivioja separately
discloses ligating adaptors to DNA. Pet. 34-35 (citing Ex. 1012, 1-3;

Ex. 1079 99 244-245). Petitioner argues that it would have been obvious to
a person of ordinary skill to use theligation method for an application like
lafrate’s. Pet. 35 (citing,e.g., Ex. 107994 210-211).

Patent Owner does not present arguments in the Preliminary Response
addressing the specific merits of Petitioner’s contention. See Prelim.
Resp. 10-16.

On the record at this stage of the proceeding, we determine that
Petitioner has made an adequate showing on this limitation. In particular,
Iafrate discloses that double-stranded cDNA can be sheared, end-repaired,
adenylated, and then ligated on one or both ends with an adapter for
initiating PCR and sequencing. Ex.2011 9230.

“wherein the adaptor comprises: (i) an index primer
binding site”

Petitioner asserts that the [afrate adaptor includes (1) an indexing
primer bindingsite (referred to as a “barcode sequencing primer binding
site”). Pet. 28-29 (citing Ex. 10799211; Ex. 1011, 11, 13).
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Patent Owner does not present arguments in the Preliminary Response
addressing the specific merits of Petitioner’s contention. See Prelim.
Resp. 10-16.

On the record at this stage of the proceeding, we determine that
Petitioner has made an adequate showing on this limitation. In particular,
Figure 9 of lafrate discloses an oligonucleotide-tail adapter that includes a
barcode sequencing primer bindingsite. Ex. 1011933, Fig. 9. Dr. Sims
indicates that a person of ordinary skill would understand a barcode
sequencing primer binding siteis another term for an indexing primer
bindingsite. See Ex. 1079 q 211.

[wherein the adaptor comprises] “(ii) an indexing site”;

Petitioner asserts that the [afrate adaptor includes (i1) an indexing
site/sample index (referred to as a “barcode’). Pet. 28-29 (citing Ex. 1079
q211; Ex. 1011, 11, 13).

Patent Owner does not present arguments in the Preliminary Response
addressing the specificmerits of Petitioner’s contention. See Prelim.

Resp. 10-16.

On therecord at this stage of the proceeding, we determine that
Petitioner has made an adequate showing on this limitation. In particular,
Figure 9 of lafrate discloses an oligonucleotide-tail adapter that includes a
barcode. Ex. 1011933, Fig. 9. Dr. Sims indicatesthat a person of ordinary
skill would understand a barcode is another term for an indexing site. See
Ex. 1079 q 211.

[wherein the adaptor comprises] “(iii) an identifier site
consisting of between 1 and 8 nucleotides”

Petitioner asserts Kivioja discloses how to enhance the accuracy of

Iafrate’s method by adding the remaining feature—arandom molecular
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tag—and teaches that random molecular tags are used in combination with a
fragment sequence as a “unique molecular identifier” (“UMI”) for the
identification of duplicate sequencing reads. Pet. 27 (citing Ex. 1012, 1, 5,
14). Petitionerargues that the length of the molecular tag is a paradigmatic
result-effective variable. Petitioner argues that optimizing the length is
simply a function of the known relationship between the number of resulting
tags (i.e., 4") and the expected number of unique fragments in a particular
sample. Pet.42 (citing, e.g., Ex. 1079 949264-266).

Patent Owner does not present arguments in the Preliminary Response
addressing the specific merits of Petitioner’s contention other than to argue
that Iafrate fails to disclose this limitation. See Prelim. Resp. 10-16.

On the record at this stage of the proceeding, we determine that
Petitioner has made an adequate showing for this limitation. In particular,
Kivioja discloses a method of making each molecule in a population unique,
including by adding arandom DNA sequence label, by fragmenting, or
taking an aliquot, such that each molecule has a distinct identifying
sequence, and designating the resulting sequences that can be used to
uniquely identify copies derived from each molecule as unique molecular
identifiers (UMIs). Ex. 1012, 1.

On the preliminary record at this stage of the proceeding, we
determine that Petitioner has also made an adequate showing that the length
of the sequence is a result-effective variable that can be optimized. Dr. Sims
opines that the number of unique molecular tags was a simple function of the
length of themolecular tag (4"), and if the number of target molecules
changes, so too does the optimal number of labels required to ensure

efficient and unique labeling. Ex. 1079 9264.
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[wherein the adaptor comprises] “(iv) a target sequence
primer binding site”

Petitioner asserts that the [afrate adaptor includes a target sequence
primer bindingsite (referred to as a “sequencing primer binding site”).
Pet. 28-29 (citing Ex. 10799 211; Ex. 1011, 11, 13).

Patent Owner does not present arguments in the Preliminary Response
addressing the specific merits of Petitioner’s contention. See Prelim.
Resp. 10-16.

On the record at this stage of the proceeding, we determine that
Petitioner has made an adequate showing for this limitation. In particular,
Figure 9 of lafrate discloses an oligonucleotide-tail adapter that includes a
sequencing primer binding site. Ex. 10119 33, Fig. 9. Dr. Sims indicates
that a person of ordinary skill would understand a sequencing primer binding
site is another term for a target sequence binding site. See Ex. 1079 4211.

“b) amplifying the adapter-nucleic acid fragment ligated
products”;

“c) generating a population of sequencing reads from
amplified adapter-nucleic acid fragment ligated
products;”

Petitioner argues Kivioja discloses amplifying the tagged fragments
and sequencingthem. See Pet. 33 (citing Ex. 1012, 1,4, 5), 35 (citing Ex.
1012, 4; Ex. 10799 247).

Patent Owner does not present arguments in the Preliminary Response
addressing the specific merits of Petitioner’s contention. See Prelim.

Resp. 10-16.

On the record at this stage of the proceeding, we determine that

Petitioner has made an adequate showing on these limitations. In particular,

in Kivioja’s mRNA experiments, the libraries were amplified using Phusion
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High-Fidelity DNA polymerase, the PCR products were purified, and then
subjected to [llumina GAIIx massively parallel sequencing. Ex. 1012, 4; Ex.
10799 247.

“d) identifying a duplicate sequencing read as the
sequencing read comprising the same identifier site and
nucleic acid fragment as another sequencing read in the
population of sequencing reads”

In discussing the preamble above, we have found that Petitioner has
made an adequate showing that Kivioja discloses identifying a duplicate
sequencing read. Asto “the sequencingread comprising the same identifier
site and nucleic acid fragment as another sequencing read in the population
of sequencing reads,” Petitioner argues that the combination of the fragment
sequences (mapped against known Drosophila genes) and the random label
sequence were used to determine whether particular sequence reads were
unique or PCR duplicates. Pet. 35 (citing Ex. 1079 9 248).

Patent Owner argues that Kivioja fails to disclose a process of
detecting duplicates based on both an identifiersite and at least a portion of
the nucleicacid fragment. Prelim. Resp. 11. Patent Owner argues that
Petitioner cannot point to a disclosure in Kivioja that discloses the useofa
portion of the target sequence in combination with the identifier site to
identifya duplicate sequence read. Id. Patent Owner argues that Kivioja
relies on the “gene” (i.e., a proposed chromosomal location of the original
genomic sequence) and its “position” (i.e., the proposed mapped location of
the target sequence to the reference genome). Id. at 11-12.

Patent Owner does acknowledge that Kiviojadescribes looking to the
“gene, position and label,” but Patent Owner appears to argue that Kivioja’s

label is the UMI (see Prelim. Resp. 12 (citing Ex. 1012, 5)), whereas
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Petitioner appears to understand the UMI to be the combination of the label
and the fragment (see, e.g., Pet. 32 (citing Ex. 1012, 1; Ex. 10799 239)).

On thisrecord, we determine that Petitioner hasmade an adequate
showingthat Kivioja uses a combination of the label and fragment as the
UMI to determine whether there is duplication. WithrespecttothemRNA
experiments, Kivioja states “[t|he mapped reads with the same gene,
position and label were collectedto one UML.” Ex. 1012, 5.1° Therefore,
we find thatit is a better reading of Kivioja, on the record at the current
stage of the proceeding, that Kivioja’s UMI includes the gene, position, and
label.

Patent Owner also argues:

. . . Kivioja’s process of mapping a sequence to a reference
genome and using the position to identify duplicates is not the
same as using at least some of the target sequence to identify a
duplicate sequence read and would not have taught a POSA to
use the target sequence in this process. Petitioner’s argument is
essentially that Kivioja uses the identified position in the
reference genome as a “surrogate” for the target sequence. But a
POSA would not have understood Kivioja’s “surrogate” to be a
substitute for the target sequence because the position of a
sequence read and the corresponding gene provide different
information than the target sequence. Therefore, Kivioja’s use of
the gene position would not teach a POSA to use at least a portion
of the target sequence for identifying duplicate reads.

Prelim. Resp. 12—13. Patent Owner’s argument appears to be that Kivioja’s
method fails to use the target sequence in determining sequence read

duplication. All thatthe claim requires is that the method identifiesa

19"With respect to the DNA experiments, Kiviojastates “we used the 5’
genomic position of each mapped read as the UMI.” Ex. 1012, 4. Kivioja
also statesthat “[t]he sequence of the label and the 5" mapped position of the
fragment together define the UMIL.” /d. at 3.
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duplicate sequencing read, where the sequencing read has the same identifier
site and nucleic acid as another (i.e., including having identical sequences).

Nevertheless, Patent Owner poses the question of whether Kivioja
relies on the sequence of the label and the sequence of the target fragment,
when Kivioja states: ““The mapped reads with the same gene, position and
label were collected to one UMIL.” Ex. 1012,5. When Kivioja states that
reads with the “same . . . label” were “collected to one UMI,” we understand
that to mean that the labels haveidentical sequences. Kivioja also discloses
that “two UMIs were merged if they either had identical positions and one
mismatch in the label sequences. ...” Id. Thisindicatesthatnotonly were
identical labels considered to be duplicates, but also labels that had one
mismatch, i.e., in order to limit the effect of sequencingerrors. Seeid. On
this record, because claim 1 contains the transition “comprising,” the claim
is still satisfied ifthe category of identified duplicate reads contains identical
labels and also contains more.

We also address Patent Owner’s argument that Kiviojauses the
position of the target fragment instead of the sequence of the target
fragment. Kivioja discloses that “[f]or each gene, the sequence of its longest
transcript was used as the reference sequence. Reads were discarded from
further analysisifthey did not contain the constant sequences expected
based on oligonucleotide design, mapped to the wrong strand, [or] had a
BWA mappingquality score lowerthan 20 .. ..” Ex. 1012, 5; see also id.
(“Total read count of a gene is the number of accepted reads mapped to its
reference sequence.”). On the preliminary record, we understand Kivioja to
mean that themapped position was based on the gene sequence. See also
Ex. 1079 9248, 9276,9 277 (“Mapping reads to the genome necessarily

required matching the observed sequence of the nucleic acid fragment to the
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expected sequence.”),q278.!! On this record, we cannot rule out that some
additional sequences mapped to the same position even ifthey did not have
an identical sequence. See also id. § 278 (“Kivioja first mapped the
sequence of the nucleic acid fragments to a reference genome and then used
‘the 5" mapped position of the fragment’ to identify PCR biases, or PCR-
introduced error”).

Because claim 1 containsthe transition “comprising,” the claim is still
satisfied ifthe category of identified duplicate reads contains identical
nucleic acid fragments and also contains more.

Kiviojarelied on the combination of label and nucleic acid fragment
toidentify duplicates. See Ex. 1012, 1 (“We designate the resulting
sequences that can be used to uniquely identify copies derived from each
molecule unique molecularidentifiers (UMIs; Fig. 1).”), 3 (“The sequence
of the label and the 5" mapped position of the fragment together define the
UML.”).

We, therefore, determine that Petitioner has made an adequate
showing for “identifying a duplicate sequencing read” at this stage of the
proceeding. The parties may further develop their arguments after
institution.

“wherein the indexing site is unique amongst a subset of
the plurality of nucleic acid fragments and is an index for
multiple polynucleotides;”

Petitioner asserts lafrate discloses unique barcode adaptors and that a
person of ordinary skill would have known that Iafrate’s sample index would

have been uniqueamonga subset of the plurality of nucleic acid fragments

"' Dr. Sims noted that in Kivioja, after sequencing, reads were mapped to the
genome. Ex. 10799277 (citing Ex. 1012, 4).
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and an index for multiple polynucleotides. Pet.29-30 (citing Ex. 1003,
26:56-58; Ex. 107999 213-218).

Patent Owner does not present arguments in the Preliminary Response
addressing the specificmerits of Petitioner’s contention. See Prelim.
Resp. 10-16.

On the record at this stage of the proceeding, we determine that
Petitioner has made an adequate showing for this limitation. In particular,
Dr. Sims appears to rely on general knowledge in the art in interpreting
lafrate, that it was generally known that the sample index allows a particular
sequencing read to be associated with its sample of origin (e.g., Sample A or
B), where the sample index is unique to each sampleand allows sequencing
reads to be demultiplexed. Ex. 10799 1217.

“and wherein the sequence of the identifier site is
variable in sequence content in a plurality of adaptors.’

Petitioner asserts Kivioja taught the use of arandom molecular tag
that would be variable in sequence contentin the adaptors. Pet. 41 (citing
EX1012, 1, 14; EX1079 44 235-236, 261, 282). Patent Owner does not
present arguments in the Preliminary Response addressing the specific
merits of Petitioner’s contention. See Prelim. Resp. 10-16.

On the record at this stage of the proceeding, we determine that
Petitioner has made an adequate showing for this limitation. In particular,
Dr. Sims opines that Kivioja’smolecular tags would have been variable in

sequence content because Kivioja uses random bases. See Ex. 1079 9 282.

Motivation to Combine and Reasonable Expectation of
Success

Petitioner argues that a person of ordinary skill would have been

motivated to incorporate the Kivioja molecular tag into the lafrate adaptor in
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order to realize the [afrate’smethod’s full potential, i.e., by mitigating PCR
errors and improving accuracy. See Pet. 36 (citing Ex. 1079 49225-249).

Patent Owner argues that Petitioner’s argued motivation is
conclusory, based on improper hindsight, or based on theipse dixit of an
expert witness. Prelim. Resp. 13. On this record, we conclude that
Petitioner has made an adequate showing of motivation to combine, not
based on hindsight, e.g., when Petitioner pointsto the statement in Kivioja
thatuse of Kivioja’s method “can improve accuracy of almost any next-
generation sequencing method.” Pet.2-3, 32 (citingEx. 1012, 1); Ex. 1012,
1.

Patent Owner argues that Petitioner glosses over the differences
between lafrateand Kivioja’sadaptors. Prelim.Resp. 14. Patent Owner
argues that lafrateis concerned with cancer mutations whereas Kivioja is
concerned with karyotyping. /d. at 15-16. However, Patent Owner does not
explain why lafrate’s method of identifying cancer mutations would not
benefit from an increase in accuracy using Kivioja’s method.

Patent Owner argues that the Petition is silent as to which aspects of
Iafrate would be used in the combined method. Prelim. Resp. 14. Although
the Petition does in certain places rely on both lafrate and Kivioja for the
same limitation, we understand the Petition primarily to rely on Iafrate for
“a) ligating an adaptorto a 5' end of each nucleicacid fragment of a plurality
of nucleicacid fragments from one or more samples, wherein the adaptor
comprises: (1) an indexing primer binding site; (i1) an indexing site;. . . and
(iv) a target sequence primer binding site.” See Pet. 28-30.

Patent Owner argues lafrate does not provide a suggestiontouse a
shorter molecular tag and does not use a molecular tagat all. Prelim. Resp.

14 (citing Pet. 41). Patent Owner appears to refer to the following argument
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in the Petition: “Although Kivioja used a 10-nucleotide molecular tag,
Kiviojaprovided a specific motivation to use a shorter moleculartag,
particularly for an application like lafrate’s.” See Pet.41. However,
Petitioner also argues that the length of the molecular tag is a result-effective
variable. SeePet.42. Incontext, Petitioner appears to be arguing that a
shorter molecular tag would have worked even in lafrate’s method because
there would have been a relatively small number of original fragments of
interest. See Pet.41-42. Dr. Sims opines that “[t]he POSA would have
understood that for the targeted enrichment methods of Iafrate, particularly
when combined with a relatively low sample concentration, the ten
nucleotide molecular tag used in Kivioja, which was excessive even for
Kivioja’s shotgun sequencing method, would have been optimized to a
lower number, including a molecular tag with between 1 and 8 nucleotides.”
Ex. 1079 9 269. On therecord at this stage of the proceeding, Dr. Sims’s
testimony is consistent with the teaching in Iafrate that the amount of
startingnucleic acid material may vary. See Ex. 10119230; Ex. 10799 269
(citing Ex. 1011, 29).

Therefore, we conclude that Petitioner hasmade an adequate showing
that a person of ordinary skill would have sought to combine the teachings
of lafrate and Kivioja to arrive at the method of claim 1, and would have had
a reasonable expectation of success.

a)  Summary of Claim 1

On therecord at this stage of the proceeding, Petitioner has
demonstrated a reasonable likelihood that claim 1 of the 399 patent would
have been obvious over lafrate and Kivioja. Because we find areasonable
likelihood that Petitioner would prevail at trial as to at least one asserted

claim (and because we decline to exercise our discretion to deny institution
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under 35 U.S.C. § 325(d) (see Section I1.G.3., infra), we institute on all
claims and all grounds asserted in the Petition. See 35 U.S.C. § 314(a); SAS
Institute, Inc. v. lancu, 584 U.S. 357,362 (2018).
4. Analysis of Dependent Claims 2, 3, 5—11, and 14—17

As discussed above in Section I1.D.3., we determine that Petitioner
has shown a reasonable likelithood of proving that claim 1 is unpatentable
under 35 U.S.C. § 103 over lafrate and Kivioja. Asaresult, institution of an
inter partes review 1s warranted as to all challenged claims on all grounds
asserted in the Petition, and the parties will have additional opportunities to
address the dependent claims after institution.

E. Alleged Anticipation of Claims 1, 2, 5—11, and 15—17 by Bielas

Petitioner contends that claims 1, 2, 5-11, and 15—17 are anticipated

by Bielas. Pet.48—67. PatentOwnerdisagrees. Prelim. Resp. 16-22.
1. Bielas

Bielas is a Patent Cooperation Treaty publication of an interational
application titled “Compositions and Methods for Accurately Identifying
Mutations.” Ex. 1013, code (54). Bielas “relates to compositions and
methods for accurately detecting mutations using sequencing and, more
particularly, uniquely tagging double stranded nucleic acid molecules such
that sequence dataobtained for a sense strand can be linked to sequence data
obtained from the anti-sense strand when obtained via massively parallel
sequencing methods.” Id. at 1:15-19.12

Bielas explains that the detection of spontaneous mutations and

induced mutations that occur randomly throughout a genome can be difficult

12 For Bielas, we use the internal reference page numbers as opposed to the
marked Exhibit page numbers.
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because such mutations “are rare and may exist in one or only a few copies
of DNA.” Ex. 1013, 1:21-24. However, according to Bielas, “a mutation
must be present in as much as 10-25% of'a population of moleculesto be
detectedby sequencing.” Id. at 1:25-2:3. To address this, Bielas describes

a double-stranded nucleic acid molecule library that includes a
plurality of target nucleic acid molecules and a plurality of
random cyphers, wherein the nucleic acid library comprises
molecules having a formula of X*-X°-Y, X°-X2-Y, Y-X2-Xb, Y-
XP-X2 X3-Y-XP or X°-Y-X?(in 5' to 3’ order), wherein (a) X*®
comprises a first random cypher, (b) Y comprises a target nucleic
acid molecule, and (c) X® comprises a second random cypher.
Furthermore, each of the plurality of random cyphers comprise a
length ranging from about 5 nucleotides to about 50 nucleotides
(or about 5 nucleotides to about 10 nucleotides, or a length of
about 6, about 7, about 8, about 9, about 10, about 11, about 12,
about 13, about 14, about 15, about 16, about 17, about 18, about
19, or about 20 nucleotides).

Id. at 2:29-3:8.

Bielas describes a first example of dual cypher sequencing of normal
and tumor genomic libraries. See Ex. 1013, 24:12—15. Bielasstates that
isolated genomic DNA is fragmented by shearing and “[t]he DNA fragments
having overhang ends are repaired (i.e., blunted) using T4 DNA polymerase
(havingboth 3'to 5’ exonuclease activity and 5’ to 3’ polymerase activity)
and the 5'-ends of the blunted DNA are phosphorylated with T4
polynucleotide kinase . . . , and then purified.” Id. at 24:17-22. Further,
“[t]he end-repaired DNA fragments are ligated into the Smal site of the
library of dual cypher vectors shown in Figure 2 to generate a target
genomic library. Id. at 24:23-24.

Bielas states that this Smal site is shown in Figure 2, which is

reproduced below. Ex. 1013, 24:23-24.
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Figure 2 depicts an exemplary vector, “wherein adaptor sequences are
included and are useful for, for example, bridge amplification methods
before sequencing.” Id. at 4:1-3. Bielas explainsthat “[t]he ligated cypher
vector library is purified and the target genomic library fragments are
amplified” viaa PCR protocol. Id. at 24:25-28. Bielas further states:

The amplification is performed using sense strand and anti-sense
strand primers that anneal to a sequence located within the
adapter region (in certain embodiments, the primer will anneal to
a sequence upstream of the AS), and is upstream of the unique
cypher and the target genomic insert (and, if present, upstream
of an index sequence if multiplex sequencing is desired; see, e.g.,
Fig. 2) for [llumina bridge sequencing.

Id. at 24:28-25:4. Bielas states that “[t]he unique cypher tags are used to
computationally deconvolute the sequencing data and map all sequence
reads to single molecules (i. e., distinguish PCR and sequencing errors from

real mutations).” Id. at 25:7-9.
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Bielas describes another example where “[d]ual cypher sequencing of
present disclosure was used to detect somatic TP53 mutations that arose
duringreplicationin E. coli.” Id. at 26:21-22. When explainingresults,
Bielas states:

TP53 Exon 4 DNA from a dual cypher vector library produced
in E. coli was sequenced with a depth of over a million, and all
sequencing reads with identical cypher pairs and their reverse
complements were grouped into families to create a consensus
sequence. As illustrated in Figure 3B, errors introduced during
library preparation (open circle) and during sequencing (gray
circle and triangle) were computationally eliminated from the
consensus sequence and only mutations present in all reads
(black diamonds, Figure 3B) of a cypher family were counted as
true mutations (see bottom of Figure 3B).

Id. at 29:26-30:2. Figure 3B is reproduced below.
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2. Analysis of Independent Claim 1

Petitioner asserts that Bielas discloses all of the limitations of claim 1.
Pet. 48—67. Patent Owner argues that Bielas does not disclose identifying a
duplicate sequencing read based on an identifier site and nucleicacid
fragment. Prelim.Resp. 20. Having found that institution of an inter partes
review is warranted as to all challenged claims on all grounds assertedin the
Petition based on the ground of obviousness over lafrate and Kivioja, we
focus our analysisin the ground of anticipation by Bielas on the disputed

limitation.
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a)  [limitation d] “identifying a duplicate sequencing
read as the sequencing read comprising the same
identifier site and nucleic acid fragment as another
sequencing read in the population of sequencing reads”

Petitioner asserts that Bielas discloses that fragments can be
“computationally deconvolute[d]” using cypher-fragment sequences to
distinguish “true mutations” found in original fragments from “artifact
‘mutations’” generated during library preparation. Pet. 61 (citing Ex. 1013,
24-25,27,37). Petitioner argues that this processrequires Bielas to first
identify duplicate sequencing reads as those comprising the same
Cypher/identifier site and fragmentsequence as other reads. Id. (citing Ex.
10799 508).

Patent Owner argues that neither Bielas nor Petitioner provides an
explanation as to what “deconvoluting” in Bielas entails, and even if
deconvoluting identifies duplicates, Bielas does not disclose the use of both
the identifier site and any part of a nucleicacid fragmentto identify
duplicates as part of this step. Prelim. Resp. 17-18.

Bielas states that “[b]arcodes were used to deconvolute the
sequencing data.” Ex. 1013, 29:23-24. Bielas also states that “[t|he unique
cypher tags are used to computationally deconvolute the sequencing data
and map all sequence reads to single molecules.” Id. at 25:7-8.

Petitioner argues that Bielas explains, in Example 3, that “all
sequencing reads with identical cypher pairs and their reverse complements
were grouped into families to create a consensus sequence” and then “errors
introduced during library preparation and during sequencing were
computationally eliminated from the consensus sequence and only mutations
present in all reads of a cypher family were counted as true mutations.” Pet.

61-62 (citing Ex. 1013, 31-32). Petitioner argues that, to perform this
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comparison, Bielas looks at both the cypher sequence, to group reads, and
the fragment sequence, to ascertain whether a particular sequence contained
a mutation. /d. at 62 (citingEx. 1013, 31-32, 43; Ex. 1079 9 509).

Patent Owner responds that because Bielas is directed to
distinguishing between sequencing errors and mutations within the nucleic
acid fragments, the Bielas method does not teach a person of ordinary skill
to look to the nucleic acid fragments to match duplicates, since the nucleic
acid fragments would contain the very errors and mutations that a POSA
would seek to differentiate. Prelim. Resp. 19.

Bielas uses the cyphers to perform deconvolution. Ex. 1013, 25, 29.
Bielas also differentiates true mutations from mutations created during
library preparation. Id. at 29-30. We do not reach a determination at this
time as to whether Bielas also relies on thetarget sequence to identify a
duplicate. Whether Bielas’s convolution “identif[ies] a duplicate sequencing
read . . . comprising the same identifier site and nucleic acid fragment as
anothersequencing read” is an issue that the parties may further address at
trial. 13

3. Analysis of Dependent Claims 2, 5—11, and 15—17

As discussed above in Section I1.D.3., we determine that Petitioner
has shown areasonable likelihood of proving that claim 1 is unpatentable
under 35 U.S.C. § 103 over lafrate and Kivioja. Asaresult, institution of an

inter partes review is warranted as to all challenged claims on all grounds

I3 Petitioneralso argues that a person of ordinary skill would have
understood Bielas’s adaptorto include “an indexing primer binding site.”
Pet. 56-57. Patent Owner does not directly contest this findingat this time.
See Prelim. Resp. 20-21. However, the parties are free to develop this issue
further during trial.

38



IPR2024-01502
Patent 9,546,399 B2

asserted in the Petition, and the parties will have additional opportunities to
address the ground of anticipation by Bielas, including the dependent claims
after institution.

F. Alleged Obviousness of Claims 1-3, 5—11, and 14—17 over Bielas

Petitioner contends that claims 1-3, 511, 14—17 wouldhave been
obvious over Bielas. Pet. 67-72. Patent Owner disagrees.

Patent Owner argues that Petitioner has not shown that a person of
ordinary skill would havebeen motivated to modify Bielas to cure the
deficiencies of Bielas. See Prelim. Resp. 21. As with the ground of
anticipation by Bielas, the parties will have an opportunity to address the
merits of this ground after institution.

G. Patent Owner’s Arguments Regarding 35 U.S.C. § 325(d)

Patent Owner contends that the Board should deny institution under
35 U.S.C. § 325(d) because, according to Patent Owner, lafrate discloses
substantially the same information as Samuels and McCloskey, and Kivioja
and Bielas disclose substantially the same information as Samuels and
McCloskey. Prelim. Resp. 22-28. We address Patent Owner’s arguments as
follows.

1. Applicable Precedent'*
Section 325(d) provides that the Director may elect not to institute a
proceeding if the challenge to the patent is based on matters previously
presented to the Office. 35 U.S.C. § 325(d) states, in pertinent part,

In determining whether to institute or order a proceeding under
this chapter, chapter 30, or chapter 31, the Director may take into
account whether, and reject the petition or request because, the

14 This statement of applicable precedent is excerpted from Weatherford
U.S., L.P.v. Eventure Global Tech., Inc.,IPR2021-00107, Paper 11 at 12—-14
(PTAB May 26, 2021).
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same or substantially the same prior art or arguments previously
were presented to the Office.

The Board uses a two-part framework for evaluating arguments under
§ 325(d):

(1) whether the same or substantially the same art
previously was presented to the Office or whether the same or

substantially the same arguments previously were presented to
the Office; and

(2) if either condition of first part of the framework is
satisfied, whether the petitioner has demonstrated that the Office
erred in a manner material to the patentability of challenged
claims.

Advanced Bionics, LLCv. MED-EL Elektromedizinische Gerdte GmbH,
IPR2019-01469, Paper 6 at 8 (PTAB Feb. 13,2020) (precedential). “[T]he
Becton, Dickinson factors provide useful insight into how to apply the
framework under 35 U.S.C. § 325(d).” Id. at 9 (footnote omitted). The non-
exclusive Becton, Dickinson factors are:

(a) the similarities and material differences between the
asserted art and the prior art involved during examination;

(b) the cumulative nature of the asserted art and the prior
art evaluated during examination;

(c) the extent to which the asserted art was evaluated
during examination, including whether the prior art was the basis
for rejection;

(d) the extent of the overlap between the arguments made
during examination and the manner in which Petitioner relies on
the prior art or Patent Owner distinguishes the prior art;

(e) whether Petitioner has pointed out sufficiently how the
Examiner erred in its evaluation of the asserted prior art; and

(f) the extent to which additional evidence and facts
presented in the Petition warrant reconsideration of the prior art
or arguments.
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Becton, Dickinson & Co. v. B. Braun Melsungen AG, IPR2017-01586, Paper
8 at 17-18 (PTAB Dec. 15, 2017) (precedential as to § II1.C.5, first
paragraph). Becton, Dickinson factors (a), (b), and (d) relate to the first part
of the Advanced Bionics framework (whether the same or substantially the
same art or arguments previously were presented to the Office), and Becton,
Dickinson factors (¢), (e), and (f) relate to the second part of that framework
(previous Office error). Advanced Bionics, [PR2019-01469, Paper 6 at 9—
11. Onlyifthe same or substantially the same art or arguments were
previously presented to the Office do we then consider whether petitioner
has demonstrated a material error by the Office. /d.

Under § 325(d), the art and arguments must have been previously
presented to the Office during proceedings, such as examination of the
underlying patent application, pertaining to the challenged patent. Advanced
Bionics, IPR2019-01469, Paper 6 at 7. Previously presented art includes art
made of record by the Examiner, and art provided to the Office by an
applicant, such as on an Information Disclosure Statement (“IDS”), in the
prosecution history of the challenged patent. /d. at 7-8.

2. Advanced Bionics, Part One

Petitioner argues that none of the references relied on in the Petition,
1.e., lafrate, Kivioja, and Bielas, were before the Examiner. Pet.22.

Patent Owner argues that [afrate discloses substantially the same
information as Samuels and McCloskey, and that Kiviojaand Bielas disclose
substantially the same information as Samuels and McCloskey. Prelim.
Resp. 23-28.

We focus our analysis on whether lafrate is substantially the same as

McCloskey and whether Kivioja is substantially the same as McCloskey.
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a) Whether lafrate is Substantially the Same as
McCloskey

Patent Owner argues that McCloskey discloses similar adaptors to the
adaptors shown in Figure 9 of Iafrate, with the elements of an index primer
bindingsite, an indexing site, and a target sequence primer binding site.
Prelim. Resp. 24-25.

During prosecution, the Examiner issued a non-final rejection on
May 20, 2015, with arejection under § 103 of claims 1-3, 7, and 9-20 as
being unpatentable over Samuels (Ex. 1033) and McCloskey (Ex. 1022).
See Ex. 1018, 424, 425,430. The Examiner found that McCloskeyteaches,
among other things, attaching an adaptor containing an indexing primer
bindingsite, an indexing site, an identifiersite, and a target sequence
bindingsite. Id. at 432. McCloskey discloses these features. See Ex. 1022,
3 (Fig. 1 and description). The Patent Owner, as applicant, had a different
basis for distinguishing McCloskey, 1.e., Patent Owner argued that
McCloskey did not rely on the combination of the identifiersite and the
sequence fragment to discern duplication. See Ex. 1018, 799; see Pet. 21—
22. The Petitioner here primarily relies on Iafrate for ligating an adaptor
containing an indexing primer binding site, an indexing site, and a target
sequence binding site (see Pet. 28-29), and we find above that Petitioner has
made an adequate showing that Iafrate discloses the indexing site and primer
bindingsite limitations. See Section I1.D.3., supra. We, therefore, find that
Iafrate discloses substantially the same limitations as McCloskey, when
considering the limitations that lafrateis relied on for. Accordingly, we find

that the first part of the Advanced Bionics framework is satisfied.
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b) Whether Kivioja is Substantially the Same as
McCloskey

Before we move on to the second part of the Advanced Bionics
framework, we also consider underthe first part whether Kivioja teaches
substantially the same limitations as McCloskey, as this will also be relevant
to our further analysis under the second part.

Patent Owner argues that like Kivioja, McCloskeyuses barcodes(i.e.
“identifier sites,” or “labels™) to identify sequencereads and does not teach a
person of ordinary skill to look at the barcode in conjunction with a portion
of the target sequence. Prelim. Resp. 25-26.

During prosecution, the Examiner also relied on McCloskey for
detecting and removing duplicate reads. Ex. 1018, 432. Also during
prosecution, Patent Owner argued that McCloskey relied solely on an
identical “barcode” and “batch-stamp” whereas the claims relied on the
indexing site for batch identification and on the combination of the identifier
site and the sequence fragment to discern duplication. See Ex. 1018, 799.

Above, we find that Petitioner has made an adequate showing that
Kiviojarelies on the sequence of both the moleculartag and the target
sequence to identify a duplicate sequencing read. See Section I1.D.3., supra.
We, therefore, conclude that Kivioja does not teach substantially the same
limitations as McCloskey.

c) Conclusion as to Advanced Bionics, Part One

Having found that Iafrate teaches substantially the same limitations as
McCloskey, we proceed to thenext part of the framework. We need not
consider Patent Owner’s otherarguments under part one. We do find,
nevertheless, that Kivioja does not teach substantially the same limitations as

McCloskey.
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3. Advanced Bionics, Part Two

Patent Owner argues that Petitioner has failed to identify material
error in the Examiner’s determination. Prelim. Resp.27. Patent Owner
argues that Kivioja fails to disclose the identification of duplicate sequences
based on both the identifiersite and at least a portion of the fragment
sequence. Id. at 28.

As set forth in SectionsII.D.3. and I1.G.2.b., we determine that
Petitioner has made an adequate showing that Kivioja takes into account the
sequence of both themolecular tagand the target sequence in identifying
duplicates, and that this differs from McCloskey. Because Kivioja, with its
use of both the molecular tag and the target sequence, was not under
consideration during prosecution, we determine that this was material error
in prosecution. See Oticon Medical ABv. Cochlear Limited, IPR2019-
00975, Paper 15, 19 (October 16, 2019) (precedential as to §§ II.B and I1.C)
(“On the record before us, we determine that there was error in the
prosecution leading to theissuance of the 807 patent because Choi, with its
teaching of circumferential grooves, was not considered.”). Kivioja’suse of
the sequence of both the moleculartag and the target sequence is material
because the Patent Owner had argued in prosecution (as discussed above)
that McCloskey lacked this feature. See Section I1.G.2.b., supra.

We, therefore, decline to exercise our discretion to deny institution
under 35 U.S.C. § 325(d).

1. CONCLUSION

We conclude, on the present record, that Petitioner has demonstrated a

reasonable likelihood of prevailingon its assertion that at least one of

claims 1-3, 511, and 14-17 of the 399 patentis unpatentable.
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Any argument not raised in a Patent Owner Response to the Petition,
or as permitted in another manner during trial, shall be deemed forfeited
and/or waived even if asserted in the Preliminary Response. In re Google
Tech. Holdings LLC, 980 F.3d 858, 862—64 (Fed. Cir. 2020) (holding an
argument forfeited when not timely raised before the Board); In re
NuVasive, Inc., 842 F.3d 1376, 1380-81 (Fed. Cir. 2016) (holding Patent
Owner waived an argument addressed in the Preliminary Response by not
raising the same argument in the Patent Owner Response or as otherwise
permitted during trial).

IV. ORDER

In consideration of the foregoing, it is hereby:

ORDERED that, pursuantto 35 U.S.C. § 314(a), an inter partes
review of claims 1-3, 5—11, and 14—17 of the *399 patentis instituted on all
challenges included in the Petition;

FURTHER ORDERED that, according to 35 U.S.C. § 314(c) and 37
C.F.R. §42.4, notice is hereby given of the institution of a trial that

commences on the entry date of this Decision.
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