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Patent Owner Tecan Genomics, Inc. (“Tecan”) submits this Patent Owner’s 

Response (“POR”) to respond to the Petition (Paper 2) for inter partes review 

(“IPR”) of claims 1-12 and 14-19 (the “challenged claims”) of U.S. Patent 

No. 10,876,108 (“the ’108 patent,” EX1001) filed by QIAGEN Sciences, LLC 

(“Petitioner”), and the Board’s institution decision, Paper 7. 

I. INTRODUCTION 

Based solely on impermissible hindsight, Petitioner argues that the claims of 

the ’108 patent are obvious based on the combination of a specific pre-NGS library 

preparation method designed for use with microarrays (Shapero) and a general 

review of the Next Generation Sequencing (“NGS”) technologies in use at the time 

(Delseny).  Prior to this proceeding, however, Petitioner spent years proclaiming that 

the very same claimed method was “a revolutionary approach that redefines 

amplicon-based enrichment and sequencing.”  See infra, 64-66.  Petitioner’s new, 

litigation-driven arguments do not withstand scrutiny.   

Shapero was published in 2004 by Affymetrix to highlight the capabilities of 

Affymetrix’s microarrays.  Shapero used a library preparation method (MARA) that, 

even under optimized conditions, could not perform better than whole genome 

amplification methods in use before 2004.  While Petitioner attempts to draw 

unsupported inferences from the data reported in Shapero, a skilled person 
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considering the entirety of the reference would have held deep reservations about 

adapting MARA for use with NGS, especially as claimed by the ’108 patent.   

Those reservations were, in fact, echoed throughout the prior art.  Prior to 

2012, scientists working with NGS, including Petitioner’s own expert, Dr. Metzker, 

taught that library preparation methods that employed polymerase chain reaction 

(“PCR”) should be avoided.  Petitioner fails to overcome the decades of articles that 

teach away from combining the PCR-based MARA method of Shapero with an NGS 

platform.  The record shows that the prior art, including the Syvänen publication on 

which Petitioner relies, instead suggested that such an attempt would have been 

futile.   

Petitioner relies on an overbroad interpretation of a few statements in Delseny 

to suggest that a scientist would have used Shapero’s method for genotyping with 

NGS.  Petitioner asks the Board to essentially conclude that a POSA would have 

understood, based on a few statements in a review article, that NGS could be 

automatically substituted for any and all genotyping methods.  Such a conclusion 

does not reflect the complexities of the genetics field as of 2012.  A POSA reading 

Delseny would have understood that, at best, Delseny discloses that NGS platforms 

could potentially be used for genotyping where the whole genome is sequenced.  

Delseny does not provide any suggestion that a PCR-based targeted enrichment 

method using a single, target-specific primer could be combined with NGS nor that 
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target capture could be used with NGS for genotyping.  As such, Petitioner fails to 

show that a POSA would have been motivated to combine Shapero and Delseny with 

a reasonable expectation of success.   

Further, real world evidence confirms that no scientists in the field as of 2012 

would have been motivated to combine Shapero and Delseny to arrive at the 

challenged claims.  The art reflects that the claimed method satisfied long-felt, but 

unmet needs and was widely praised for doing so.  Petitioner itself also copied the 

claimed method and touted its unexpected results.  For these reasons and the further 

reasons herein, Tecan requests that the Board reject Petitioner’s claims and affirm 

the nonobviousness of the ’108 patent.  

II. TECHNOLOGY BACKGROUND 

Genetic sequencing, the assessment of genetic information through methods 

that characterize the sequence of an organism’s genetic code, is an important tool for 

the understanding of biology and medicine.  EX2107.¶¶35-42.  One way in which 

researchers have sought to study genetic information is through genotyping.  

EX2107.¶¶43-44.  Genotyping analyzes DNA to identify the presence of certain 

genetic markers and to identify genetic differences between individuals and 

populations.  Id.  Some of the methods in which researchers genotype include using 
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hybridization microarrays and sequencing technologies (such as Sanger sequencers 

and NGS).  EX2107.¶¶45-46. 

A. Hybridization Microarrays (“Microarrays”)1 

Predating NGS, microarrays (also known as DNA density arrays) are silica 

chips where hundreds of billions of target-specific probes are affixed to the array’s 

surface.  EX2107.¶65.  These probes bind to the complementary sequences of targets 

as samples are washed over the arrays.  EX2107.¶¶70, 111-12.  Where there is no 

complementary probe, the sequence is filtered from the array.  EX2107.¶¶111-12.  

Typically, these probes are used to screen for single nucleotide polymorphisms 

(“SNPs”).  EX2107.¶70.  SNPs are variations in a single nucleotide in a genetic 

sequence.  EX2107.¶43.  Researchers are interested in SNPs in the human genome 

because these variations can result in profound downstream implications, such as 

driving certain diseases.  EX2107.¶¶43-45.   

B. Pre-NGS Nucleic Acid Sequencing Technology 

Another way to genotype is to identify the various nucleotides that make up 

the sequence—commonly referred to as sequencing.  EX2107.¶¶45-46.  Several 

 
1 Hybridization describes the process by which complementary single strands of 

DNA bind together.  EX2107.¶65.  This concept is utilized by various genotyping 

and sequencing technologies, including microarrays and NGS.  
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methods have been developed over the years to accurately and efficiently sequence 

DNA, starting with traditional sequencing methods that are now referred to as “pre-

next-generation sequencing” (“Pre-NGS”) technologies.  EX2107.¶¶75-80.  The 

gold standard of these Pre-NGS technologies was Sanger Sequencing, developed in 

1977.  EX2107.¶76.  Sanger Sequencing was the first method that allowed for a DNA 

sequence to be determined.  Id.  In this method, the DNA was amplified in the 

presence of dye-labeled, chemically-modified nucleotides that, when incorporated 

into the sequence, would prevent further strand elongation.  See EX2107.¶¶75-79.  

These modified nucleotides would be incorporated at random throughout the 

duplication process, yielding a variety of smaller fragments, each with a modified 

nucleotide at its end.  Id.  Each terminal nucleotide could be identified based on the 

dye-labeled nucleotides.  Id.  By correlating the length of the fragments and the 

identification of the dye-labeled nucleotides, one could determine the nucleotide 

sequence of the original template DNA strand.  See id.  Although revolutionary, 

Sanger Sequencing was expensive and ill-suited for large-scale applications.  

EX2107.¶¶77, 80. 

C. Next-Generation Technologies 

Starting in the early 2000s, the field of genetics was revolutionized by the 

invention of NGS.  EX2107.¶81.  Compared to traditional, Pre-NGS sequencing 

methods, NGS utilized a new design that no longer relied upon disassembling and 
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then piecing together a single original template DNA strand.  EX2107.¶¶81-82.  

Instead, NGS now allowed for hundreds of thousands of original template strands to 

be sequenced in the same reaction.  Id.  With NGS, a user could perform massively 

parallel sequencing, allowing for elements of the genome to be sequenced in a fast, 

scalable manner.  Id.  As compared to Sanger Sequencing, NGS was cheaper, more 

efficient, and capable of assessing both larger genetic samples and longer portions 

of the human genome in high fidelity.  Id.  However, early NGS methods had their 

drawbacks.  NGS was limited to shorter individual sequencing reads than Sanger 

Sequencing, which greatly increased the difficulty in mapping the sequencing reads 

to a full genome.  EX2107.¶86.  Additionally, NGS platforms exhibited a higher 

error rate than Sanger Sequencing.  Id.   

D. Targeted Enrichment 

By 2012, targeted enrichment methods became one way to mitigate some of 

the issues associated with characterizing a sequence of a genomic area of interest, 

including platform-specific issues.  EX2107.¶¶87-88.  Rather than amplifying and 

sequencing the larger, full genome, targeted enrichment was a method of sample 

preparation in which smaller genomic areas of interest, such as individual genes, 

were amplified.  EX2107.¶88.  By doing so, researchers hoped to reduce the errors 

and noise caused by sequencing broad swathes of genomic data.  As of the priority 
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date, the prior art methods consisted of capture-by-hybridization, PCR-based target 

enrichment, and capture-by-circularization.  EX2107.¶89; EX1001.0016 (1:41-59). 

Like microarrays, hybrid capture methods relied on hybridization to target 

samples.  The difference was that microarrays targeted sequences as part of the 

analytical step, not during sample preparation.  Hybrid capture instead sought to 

target sequences during sample preparation so that the targeted sequences could be 

isolated and enriched.  EX2107.¶¶100-01.  As the ’108 patent explains, hybrid 

capture methods relied on the selective hybridization of a target genomic region to a 

custom designed oligonucleotide.  EX2107.¶100; EX1001.0016 (1:66-2:01).  The 

oligonucleotide could be immobilized to a surface or contain a ligand that could be 

immobilized (such as biotin).  EX2107.¶100; EX1001.0016 (2:01-06).  These 

methods, however, required complex pools of long, expensive oligonucleotides and 

long periods of hybridization for efficient capture, as well as the use of expensive 

instruments.  EX2107.¶101; EX1001.0016 (2:06-10).  One additional problem was 

that due to low levels of efficiency, these methods required large quantities of input 

nucleic acid.  Id. 

In contrast, PCR-based target enrichment methods employed the use of a 

corresponding pair of unique, sequence-specific primers for each target sequence.  

EX2107.¶90; EX1001.0016 (1:50-53).  The need for numerous primer pairs made 

multiplex PCR impractical due to high levels of non-specific amplification and 
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primer-primer interactions.  EX2107.¶90; EX1001.0016 (1:53-55).  One attempt at 

addressing these issues was through microdroplet PCR where each amplification 

reaction is physically separated into an individual droplet.  EX2107.¶¶96-97; 

EX1001.0016 (1:55-60).  That method, however, required special instruments, had 

limited throughput, and required a large number of individual primer pairs when 

enriching for multiple regions of interest, which made target enrichment expensive.  

EX2107.¶97; EX1001.0016 (1:60-65). 

Circularization capture (also referred to as molecular inversion probe or MIP) 

methods relied on numerous single-stranded linear oligonucleotide probes with a 

common linker flanked by target-specific sequences.  EX2107.¶102; EX1001.0016 

(2:13-18).  Once the probe annealed to a target sequence, the gap region was filled 

by polymerization and ligation, resulting in a circularized probe.  Id.  These probes 

were then amplified using primers specific to the common linker region.  

EX2107.¶102; EX1001.0016 (2:18-20).  These methods, however, exhibited high 

variability in sequence coverage across target regions and required a large number 

of target-specific oligonucleotides, driving up costs.  EX2107.¶103; EX1001.0016 

(2:20-26). 

By 2012, there was “a need for improved methods for selective target 

enrichment that allow for low-cost, high throughput capture of genomic regions of 

interest without specialized instrumentation.”  EX1001.0016 (2:27-30).  There was 
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“also a need for high efficiency nucleic acid library generation.”  Id. (2:30-31).  The 

claimed methods of the ’108 patent fulfilled these needs.   

III. THE ’108 PATENT 

A. Overview 

The ’108 patent is directed to methods for sequencing an enriched nucleic acid 

sequence of interest. EX1001.0033.  The ’108 patent discloses that the claimed 

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

sequences from complex [nucleic acids] with a set of common primers and adaptors, 

thus circumventing the need for multiplex PCR and multiple primer pairs.”  

EX1001.0018 (6:14-18).  The claimed methods, therefore, improve on the then-

existing methods by targeting a sequence of interest using a single target-specific 

primer as opposed to two target-specific primers.  The single target-specific primer 

is used to select for target sequences of interest, and common primer pairs are used 

to selectively amplify only those sequences containing the target sequence of 

interest, thus enriching for the target sequence.  The claimed methods avoid the time 

and expense associated with generating multiple sets of target-specific primers.  The 

claimed methods improve upon the prior art sequencing methods by creating “a 
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simple, low cost, high throughput system for target enrichment and library 

preparation.”  Id.  (6:27-29). 

B. Independent Claim 1 

The sole independent claim of the ’108 patent, claim 1, is reproduced below.   

Claim 
Element 

 
Claim Language 

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

1[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; 

1[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 
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Claim 
Element 

 
Claim Language 

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; 

1[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 

1[d] 
sequencing the amplified products comprising the enriched nucleic 
acid sequence of interest on a massively parallel sequencing 
platform. 
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C. Level of Ordinary Skill in the Art 

The Board adopted the following definition in its Institution Decision:  

[A] POSA would have had a Ph.D. in molecular biology, 
molecular genetics, bioinformatics, biochemistry, or a 
related field.  Alternatively, a POSA would have had a B.S. 
or M.S. degree with three to five years of experience 
working in any of those fields.  Additionally, the POSA 
would have had experience with NGS sequencing methods 
and a working knowledge of how those methods 
functioned.   

Paper 7, 12-13.  While Tecan contends that a POSA may have experience with DNA 

sequencing methods more broadly than NGS (see id., 11-13), Tecan adopts the 

Board’s definition of a POSA for purposes of this Response.  

D. Relevant Prosecution History 

The ’108 patent issued from U.S. Patent Application No. 16/017,340 (“the 

’340 application”), which was filed on June 25, 2018.  EX1001.0001.  The ’340 

application ultimately claims priority to Provisional Application No. 61/591,241, 

which was filed on January 26, 2012.  Id.  The ’340 application is a continuation of 

U.S. Patent Application No. 15/471,785 (“the ’785 application”), filed on March 28, 

2017, which issued as U.S. Patent No. 10,036,012 (“the ’012 patent”) on July 31, 

2018.  Id.  The ’785 application is a continuation of U.S. Patent Application No. 
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13/750,768 (“the ’768 application”), filed on January 25, 2013, which issued as U.S. 

Patent No. 9,650,628 (“the ’628 patent”) on May 16, 2017.  Id. 

During the prosecution of the grandparent ’768 application, the Examiner 

issued a series of anticipation and obviousness objections based on two patent 

applications that named Keith W. Jones and Michael H. Shapero as co-inventors, 

including U.S. Patent Publication No. 2005/0142577 (“Jones”) 

(EX1011).EX2107.¶137.  Jones and Shapero are two of the authors of the Shapero 

reference cited in the Petition, which describes the same technology.  In traversing 

the rejections, Applicants submitted an affidavit from Dr. Andrew I. Brooks in 

support of its arguments for patentability.  EX2107.¶138.  At the time, Dr. Brooks 

was the Chief Operating Officer at Rutgers University Cell and DNA Repository 

(“RUCDR”) Infinite Biologics, which was the largest university-based biorepository 

and one of the largest genomics research facilities in the United States, placing it at 

the forefront of using NGS for various genomic research.  EX2107.¶139.  Dr. Brooks 

would have been considered at least a POSA.  EX2107.¶140.  In his declaration, Dr. 

Brooks explained how the microarrays disclosed in Jones were different than the 

claimed inventions, how Dr. Brooks did not expect that an enrichment method for 

NGS using a single target-specific primer would work, and why Jones would not 

have changed his opinion.  December 21, 2016 Declaration of Andrew Brooks 
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(“Brooks Declaration”), EX2025.0004.2  Thereafter, the Examiner issued a notice of 

allowance for the application.    

The ’340 application was filed as a continuation application after the notice 

of allowance for the ’785 application.  The same examiner considered the application 

and issued a set of rejections based on Jones and Tucker for the same reasons that 

were asserted against the claims of the ’785 and ’768 applications.  April 30, 2020 

Non-Final Rejection, EX2027.0004-11.  Upon resubmission of Applicants’ positions 

and the Brooks Declaration, the Examiner withdrew the rejections and issued a 

notice of allowance.  August 19, 2020 Notice of Allowance, EX2026.0002-03. 

E. Claim Construction 

The Petition does not ask the Board to explicitly construe any terms of the 

challenged claims.  Although Petitioner incorrectly asserts that the nucleic acid 

sequence of interest to which the oligonucleotide is annealed in the ’108 patent must 

be double-stranded, Petitioner adopts the correct construction, which recognizes that 

 
2 Patent Owner cites to the native page numbers of all Exhibits that have native 

page numbers.  See Paper 7, 14 n.7.  
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the nucleic acid sequence of interest may be single- or double-stranded.  See Paper 

2, 14-15. 

In IPR2025-00016, Tecan requested that the Board construe “amplifying the 

one or more oligonucleotide extension products . . . thereby enriching the nucleic 

acid sequence of interest, by generating amplified products comprising the enriched 

nucleic acid sequence of interest” to mean “increase the proportion of the 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 

product and its complement.”  IPR2025-00016, Paper 21, 19-20.   

However, for clarity in this proceeding, Tecan proposes that the Board 

construe a “massively parallel platform” to mean a “platform developed after Sanger 

sequencing, commonly referred to as a next generation sequencing (‘NGS’) 

platform.”  This construction does not appear to be contested in the Petition.  See, 

e.g., Paper 2, 32 n.4 (“The ’108 patent makes clear that NGS is synonymous with 

massively parallel sequencing”), 34 (“After Shapero was published, NGS 

sequencing became commercially available and had a profound effect in the field”).  

Yet during his deposition, Dr. Metzker seemed to change his definition of this term, 

suggesting that “it depends on the context of whether you think of [hybridization 
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platforms] as NGS.”  EX2109.0020 (80:1-18).  In an abundance of caution, Tecan 

asks the Board to adopt its construction of this term.  

The ’108 patent supports Tecan’s proposal, distinguishing between next 

generation sequencing and earlier sequencing technologies, like hybridization 

arrays.  EX1001.0028 (26:64-67) (“massively parallel sequencing (i.e. next 

generation sequencing methods)”), 29 (28:7-12).  During prosecution, Applicants 

argued that NGS was different than hybridization platforms.  See, e.g., Brooks 

Declaration, EX2026.0003-04.  As Dr. Bustamante explains, a POSA would have 

understood this distinction.  EX2107.¶¶141-42.  Dr. Metzker also seemed to agree 

with this definition at certain points in his deposition.  See EX2108.0007 (26:7-27:8) 

(“Q. What is your understanding of what next generation sequencing is?  A. It is a 

broad field of different technologies that replaced what I called first generation 

sequencing or commonly known as Sanger sequencing. … they don’t require the use 

of electrophoresis, which was one of the main limitations of Sanger sequencing.  

Most of them start with a single molecule, some of them end up amplifying those 

molecules, some of them continue to use single molecules.”); EX2109.0009 (36:-

10-16) (“Q. And you contrast the NGS-based approaches versus traditional 

microarrays, right?  Am I reading that sentence correct?  A. That’s correct.”), .0011 

(41:12-17) (“They make a microarray product and they make an NGS product. …  

They’re very different technologies”), .0011 (41:20-42:1) (“Q. So for clarification, 
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just so we’re on the same page; the Illumina NGS product is not a traditional 

microarray?  A. That’s correct.  It’s an NGS platform.”).  Thus, the intrinsic and 

extrinsic records support Tecan’s proposed construction. 

IV. PETITIONER FAILS TO DEMONSTRATE THAT ANY CLAIM IS 
UNPATENTABLE 

Petitioner asserts that the sole independent claim of the patent is rendered 

obvious by the combination of Shapero and Delseny.  Petitioner argues that a POSA 

would have combined certain teachings of Shapero—a library preparation method 

for use with microarrays—and Delseny—a review article discussing NGS 

technology that had been around for years before Delseny was published, and long 

before the priority date.  Petitioner admits that Shapero is not a method for 

“sequencing the enriched nucleic acid sequence of interest on a massively parallel 

sequencing platform,” as required by the claims.  See Paper 7, 16-17.  Petitioner 

relies on Delseny for a POSA’s motivation to use Shapero’s method with NGS, but 

as described further below, Delseny would not have motivated a POSA to develop 

the claimed method.  Delseny provides a general overview of NGS platforms and 

suggests that some NGS techniques may be usable for genotyping a whole genome.  

Delseny’s disclosure, however, is not as sweeping as Petitioner contends and is 
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critical of the use of NGS for genotyping with target capture methods, such as 

MARA.   

Importantly, the Petition entirely ignores the body of prior art that discouraged 

a POSA from combining a PCR-based library preparation method like Shapero with 

the NGS platforms disclosed in Delseny.  Along these lines, real world evidence 

confirms that a POSA in 2012 would not have been motivated to make the claimed 

combination.  As such, the Petition’s hindsight-driven arguments should be rejected.  

A. Ground 1: Shapero and Delseny Do Not Render Obvious the Challenged 
Claims 

Petitioner’s argument that it would have been obvious to combine Shapero’s 

MARA library preparation method for use with NGS based on the teachings of 

Shapero and Delseny (Paper 2, 24) is misplaced because it overlooks the context of 

the disclosures in these references and ignores contemporaneous publications 

reflecting that a POSA would have avoided this combination.  Shapero’s MARA 

method was developed to be used with the authors’ proprietary microarrays, and 

there was no suggestion that it could be used in other contexts with success.  

EX2107.¶¶149-50, 271-74.  Additionally, the prior art, including Delseny and 

Syvänen, taught away from the claimed methods.  EX2107.¶¶170-73, 186-98, 234-

59.  A POSA would similarly not have had a reasonable expectation of success in 

combining and modifying Shapero and Delseny at least because of the unfavorable 
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data reported in Shapero and the prior art that was full of doubts that the claimed 

inventions would work.  EX2107.¶¶261-70. 

1. A POSA Would Not Have Had a Motivation to Combine 
MARA with NGS Technology  

Petitioner argues that a POSA “would have been motivated to combine the 

enrichment methods of Shapero with the NGS technologies described in Delseny.”  

Paper 2, 34.  For support, Petitioner advances three arguments: (1) Shapero’s limited 

experimental data demonstrates that MARA would work with any NGS platform; 

(2) Delseny teaches that any NGS technology can be used for any genotyping 

project; and (3) Syvänen’s pre-NGS experiments show that Shapero’s genotyping 

methods were compatible with NGS.  See Paper 2, 34-37.  As explained below, each 

of these arguments is fundamentally flawed.  Petitioner’s arguments are, at best, that 

a POSA could have tried to combine Shapero and Delseny, but such an argument is 

insufficient to prove obviousness.  “Obviousness concerns whether a skilled artisan 

not only could have made but would have been motivated to make the combinations 

or modifications of prior art to arrive at the claimed invention.”  See Virtek Vision 

Int’l ULC v. Assembly Guidance Sys., Inc., 97 F.4th 882, 886-87 (Fed. Cir. 2024) 

(cleaned up); InTouch Techs., Inc. v. VGO Commc’ns, Inc., 751 F.3d 1327, 1352 

(Fed. Cir. 2014) (reversing finding of obviousness and criticizing expert’s testimony 

as “primarily consist[ing] of conclusory references to her belief that one of ordinary 
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skill in the art could combine these references, not that they would have been 

motivated to do so.”).  Petitioner ignores critical concerns raised by the prior art, 

including Delseny and Syvänen, that would have discouraged a POSA from 

combining and modifying Shapero and Delseny to practice the claimed methods.  

Petitioner’s arguments are predicated on impermissible hindsight, as evident from 

the fact they are contrary to the actual teachings of the references and state of the art 

at the time.   

a) The array method in Shapero is fundamentally different 
from massively parallel sequencing (NGS) 

Shapero reflects the use of the MARA method with microarrays, which 

function differently than the surfaces used with NGS platforms.  With a microarray, 

probes complementary to target sequences are bound to the surface of the array.  

EX2107.¶¶111, 208-09.  Researchers can target a sequence of interest through the 

use of many target-specific probes on a single microarray.  Id.   

In the figure below, the target specific probes are depicted in light blue 

(Sequence A) and light purple (Sequence B).   
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EX2107.¶¶111-12.  The sample is exposed to the microarray, allowing 

complimentary sequences to hybridize with the probes on the surface of the array.  

Id.  In the figure above, the illustrated sample includes three sequence types: two 

target sequences that are complimentary to the probes, A (green) and B (purple), and 

sequence that is not targeted and thus not complimentary to a probe on the surface 

(gray).  Id.  Those fragments in the sample containing sequences complementary to 

the probes will hybridize to the probes.  Id.  The sequences that do not have a 

corresponding probe on the array plate do not attach and are instead washed from 

the array (depicted in part B of the figure above).  Id.  As a result, only the sequences 

that are bound to the surface via hybridization to the target-specific probes are 



IPR2025-00029 
Patent No. 10,876,108 

 

22 

analyzed.  Id.  While adapters may be ligated to the nucleic fragments, as shown in 

the above figure, these adapters are not used to bind the fragments to the arrays.  Id.   

NGS platforms, on the other hand, are specifically designed to allow for the 

sequencing of many samples at once without the need for target-specific probes.  

EX2107.¶¶106-09, 211-12.  To accomplish this, universal adaptors are appended to 

the ends of the fragments in the sample during library preparation.  EX2107.¶¶106-

09.  For the Illumina platform, for example, the adaptors are referred to as P5 and 

P7.  Id.  The NGS platform surfaces are covered with probes with sequences 

complimentary to the universal adaptors (for Illumina, complementary to P5 and 

P7), as shown in part A of the figure below.   
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As the fragments are washed over the plate, all fragments with the universal 

adapters—regardless of their sequences—bind to the complementary probes and are 

sequenced, as shown in part B, above.  Id. 

Unlike the microarrays, the surface binding step of NGS is not target specific, 

i.e., all fragments in the sample can bind to the surface.  EX2107.¶¶110, 211-13.   

 

That is intentional.  NGS platforms are designed to be able to sequence an entire 

genome.  See EX2107.¶¶109, 211.  Dr. Metzker acknowledged this distinction at his 

deposition where, in comparing traditional microarrays to NGS, Dr. Metzker 

explained that “microarrays were built where a chip, a microarray chip, may have a 
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million different SNPs or SNVs, that can be typed all in a single experiment, but you 

know what you were looking for.  Contrast that with NGS, NGS discovers things.”  

EX2109.0010 (37:11-18).   

Also unlike with microarrays, a researcher must use one or more additional 

sample preparation methods to filter out unwanted products prior to sequencing 

samples on an NGS platform if that researcher is seeking to sequence target 

sequences of interest.  EX2107.¶¶110, 212.  The ability of these sample preparation 

methods to accurately target a sequence of interest is paramount for NGS library 

preparation, given the platform’s inability to filter off-target sequences.  

EX2107.¶¶109-12, 212-15.  Such precision is not necessary for microarrays, where 

the target-specific probes can correct for inaccuracies caused by library preparation 

methods.  Id.  A POSA, therefore, would not have relied on Shapero to determine 

whether MARA could be decoupled from the microarray and used accurately with 

NGS.  EX2107.¶¶207-15. 

This is made clear by Shapero’s acknowledgement that MARA is intended to 

be used with microarrays because the microarrays will confer target-specificity.  

EX2107.¶¶216-19.  For example, Shapero discloses that “[i]n order to leverage the 

power of SNPs in genetic studies, novel target preparation methods need to be 

developed that, when combined with methods for allele discrimination, allow rapid 

and accurate genotypic information at a fraction of the cost of current approaches.”  
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EX1006.0002 (emphasis added).  Shapero’s reference to “methods for allele 

discrimination,” means “[h]igh-density arrays.”  Id.  A POSA would have understood 

that an NGS platform cannot replace high-density arrays as a method for allele 

discrimination given the lack of target specificity with NGS platforms.  

EX2107.¶¶220, 230-232.   

A POSA would have also understood that accuracy would be the primary 

concern for any modified use of MARA.  EX2107.¶151.  While speed and cost are 

also important variables, potential savings are worthless if the data generated cannot 

be trusted.  Id.  At no point does Shapero discuss the balancing of accuracy with 

speed and cost nor that optimizing a balance between speed and cost was the goal.  

Id.  A POSA would have understood that any library preparation method used with 

NGS would have to provide the desired target specificity and accuracy that would 

allow the data gathered from an NGS analysis to be usable (i.e., data that can be 

processed with confidence and without considerable background noise).  Id.  It is 

only through hindsight, with the challenged claims in hand, that one can claim that 

Shapero’s MARA method would provide sufficient target specificity and accuracy 

for an NGS platform, given Shapero’s heavy reliance on the specificity of the 

microarray for its success.  EX1006.0007 (“allele discrimination is achieved by 

hybridization to arrays containing SNP-specific complementary sequences rather 

than a universal array.”). 
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b) Shapero’s call rates and discrimination scores do not 
support using MARA with NGS 

Petitioner relies on the data in Shapero to argue that “a POSA reading Shapero 

would understand that its enrichment methods generate high on-target specificity 

and that there is significant enrichment over a situation where no target specific 

primer is used.”  Paper 2, 35.  But this data says nothing about whether the same 

results would occur in the absence of the target specificity provided by the 

microarray used in Shapero.  A POSA would not have been able to reliably make 

those inferences based on the data to which Petitioner points.  EX2107.¶¶220-29.  

And as explained further below, several results reported by Shapero would have 

discouraged a POSA from using MARA with NGS.  See infra, 50-52.   

Petitioner relies on the call rates and the discrimination score (“DS”) reported 

in Shapero.  Paper 2, 34-36.  The call rates reflect the “percentage of successful 

genotype calls [made by the microarray probes] within a DNA sample”  

EX1006.0006.  The DS “serves as a measure of detection of DNA target sequences” 

within the sample.  Id.  These data points are specific to the purpose of Shapero’s 

experiments, showing that the MARA method could improve the genotyping 

analysis on the microarrays.  EX2107.¶¶162-64, 220.  A POSA, however, would not 

have relied on the call rates or the DS to infer whether the MARA method 

sufficiently enriched for the target sequence such that the sample could successfully 
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run on an NGS platform.  EX2107.¶¶220.  A POSA would have no way of knowing 

whether the MARA method would provide similar effects when used without the 

additional step of eliminating off-target sequences that is built into the microarray 

procedures.  Id.   

Petitioner further relies on Shapero’s disclosure that for the 250- and 750-plex 

reactions, Shapero saw improvement in call rates when using locus-specific primers.  

Paper 2, 35, citing EX1006.0005 (reporting that for the 250-plex reactions, 99.4% 

of the SNPs had a mean DS > 0.08 when locus-specific (i.e. target-specific) primers 

were used but only 6.6% had a mean DS > 0.08 when the primers were not used); 

see also id.  A POSA would have understood these disclosures to mean that more 

SNPs could be identified when the target-specific primers were used.  

EX2107.¶¶221-25.  But that outcome would not have motivated a POSA to combine 

Shapero and Delseny because a POSA would not have understood that the improved 

outcome would translate to an NGS platform, especially given that the data is not 

indicative of off-target binding.  EX2107.¶¶224-26. 

A POSA would have understood that the improved values could be a result of 

the difference in volume of genetic material used in both instances.  Id.  As Dr. 

Bustamante explains, where target-specific primers are used, the sample is 

exponentially duplicated; where target-specific primers are omitted, no extension 

products are generated and no duplication occurs.  EX2107.¶¶223-24.  Thus, the 
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volume of genetic material applied to the microarray would be substantially different 

between the samples generated with target-specific primers versus those generated 

without.  EX2107.¶¶223-25. 

It was well known in the art at the time that microarrays, like the ones created 

by Shapero, required large volumes of genetic material.  Id.  A POSA would have 

expected that the accuracy of the microarray would dramatically decline (leading to 

fewer SNP calls with strong DS values) because an insufficient amount of genetic 

material was likely used with the microarray.  Id.  A POSA would have understood 

that the improvement in call rates when using the target-specific primers established 

that the target-specific primers functioned as expected to amplify genetic material.  

The data says nothing about potential off-target effects.  EX2107.¶¶223-26.  As such, 

this data reflecting the ability to generate sufficient material for a microarray would 

not have provided any information to a POSA about the efficacy of using MARA 

with an NGS platform.  Id.  

Additionally, a POSA would not have been motivated to adapt MARA for use 

with NGS based on the reported outcome given that a POSA would have no 

understanding as to the specific contents of the amplified genetic material, including 

the quantity of off-target products.  EX2107.¶226.  For example, a POSA could not 

make reliable inferences as to the specific proportions of sequences in the mixture.  

Id.  A POSA would not have understood to what extent off-target binding and primer 
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dimers occurred as a result of the MARA method.  Id.  As such, a POSA would not 

have interpreted Shapero’s MARA method to “generate high on-target specificity” 

on its own and would not have understood that the MARA method resulted in the 

alleged “significant enrichment over a situation where no target specific primer is 

used.”  Id.  Thus, this data would not have motivated a POSA to use the MARA 

method with an NGS platform.  Id. 

Shapero confirms this interpretation of the data, noting that the use of the 

microarray alleviates the need for absolute target specificity during MARA.  

EX1006.0007 (“With MARA, allele discrimination is achieved by hybridization to 

arrays containing SNP-specific complementary sequences,” thus, “the requirement 

for absolute specificity of primer annealing to target sequences in genomic DNA 

is alleviated.”) (emphasis added).  Shapero acknowledges the role the microarray 

plays in preventing off-target binding, stating that “even if the primers contribute to 

non-specific amplification products, the complexity should not reach a level that 

would affect array hybridization.”  Id.  A POSA would have understood that to mean 

that the microarray is capable of handling the volume of sample that was used in the 

experiments reported and would filter high levels of unwanted sample—unlike NGS, 

which cannot filter for off-target products.  EX2107.¶219.  And in fact, Shapero only 

discloses examples or data that rely on a microarray—not MARA—for target 

specificity and to filter off-target products.  EX2107.¶¶162-69, 216.  As such, the 
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array hybridization data reported in Shapero would not have motivated a POSA to 

combine Shapero’s MARA library preparation method with the NGS platforms 

reviewed in Delseny to practice the challenged claims.  EX2107.¶¶216-26. 

Further, Petitioner fails to reconcile its claims that Shapero’s experimental 

data “show[s] high on-target specificity” with its argument that a POSA would have 

discarded the very instrument that provided that specificity.  See Paper 2, 17.  

Shapero discloses that this specificity is “achieved through hybridization to high-

density arrays.”  EX1006.0003-04.  Petitioner fails to explain why a POSA would 

decouple the MARA method from the microarrays that allow for this alleged “high 

on-target specificity” and instead use MARA with an NGS platform that does not 

confer target specificity.  Especially where the prior art taught that array-based 

techniques would be the future for accomplishing the form of genotyping performed 

in Shapero.  EX1006.0001; EX2129.0123.  And where the authors of Shapero 

focused their future efforts on continuously improving these microarrays.  

EX2107.¶¶230-32.  Petitioner also fails to explain why a POSA would not have 

instead been motivated to adapt Shapero for hybrid capture or use with molecular 

inversion probes (“MIPs”), especially considering that Dr. Metzker referred to MIPs 

as “an example of how technology evolves from microarrays to NGS very fluidly 

just because of the power of NGS.”  EX2109.0012-13 (47:18-51:3); EX2107.¶260.  

Petitioner’s discordant claims smack of hindsight bias.  



IPR2025-00029 
Patent No. 10,876,108 

 

31 

c) Delseny would not have motivated a POSA to modify 
Shapero to arrive at the claimed methods  

Petitioner’s obviousness argument is essentially that a POSA would swap 

Shapero’s microarrays for an NGS platform because Delseny suggests generally that 

NGS could be used for genotyping, without providing any specifics on how.  Such 

a conclusion is impossibly overbroad and assumes that a POSA would ignore the 

complexities of sequencing methods at the time.  Petitioner has not identified 

anything in the prior art that suggests Shapero’s MARA method could be used with 

NGS or that addresses the accuracy concerns that a method like MARA would raise 

in the context of genotyping.  See, e.g., EX2107.¶¶271-74. 

(1) Petitioner overstates Delseny’s teachings 

Petitioner’s overbroad statement that “Delseny recognizes that NGS is a 

replacement for genotyping described in Shapero” conflates two separate issues.  

Paper 2, 34.  While Delseny recognizes that NGS “can substitute for the genotyping 

microarray strategy because of its higher resolution,” it does not mean that NGS 

could be seamlessly substituted into every pre-NGS sequencing protocol with 

success.  As explained above, the limitations of NGS platforms are different than 

those of the microarray used in Shapero, and a POSA would have understood that 

the library preparation methods for these sequencing platforms would need to adjust 

to those differences.  There is nothing in Delseny that would have encouraged a 



IPR2025-00029 
Patent No. 10,876,108 

 

32 

POSA to practice Shapero by replacing the microarrays with NGS.  EX2107.¶¶174-

91, 237-45. 

As the Board noted, Petitioner relied on Delseny’s disclosure that “[t]he 

ultimate resolution is at the base-pair level and NGSTs now open the possibility to 

genotype a line by sequencing it.”  See Paper 7, 19.  A POSA, however, would not 

have understood that statement as encouraging NGS for every genotyping 

application or use of the MARA method specifically with NGS for genotyping.  

EX2107.¶¶238-43.  Instead, a POSA would have considered Delseny’s suggestion 

that NGS may allow for genotyping by sequencing in the context of the disclosure.  

Id.  Delseny’s discussion of genotyping with NGS is entirely based on the Han 

publication (EX2117), which describes the sequencing of entire rice genomes with 

NGS.  EX2107.¶¶191-96, 238-43.  Han explains that the entire genome must be 

sequenced to overcome the accuracy issues of NGS.  EX2107.¶¶192-96.  In fact, 

Han warns against focusing on target sequences given accuracy concerns.  Id.  A 

POSA reading Delseny in the proper context would have understood Delseny to 

suggest that NGS could potentially be used for genotyping where the entire genome 

is sequenced, not for every genotyping application as Petitioner erroneously 

suggests.  EX2107.¶¶239-43.  This more limited understanding of Delseny is in line 

with later teachings in the prior art, which taught away from the use of target capture 

and towards sequencing the entire genome with NGS.  EX2169.0007. 
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As the Board also noted, Petitioner relied on Delseny’s disclosure that NGS 

“can substitute for the genotyping microarray strategy because of its higher 

resolution.”  Paper 7, 19.  Here again, this is based on hindsight as a POSA would 

not have understood this statement to apply as broadly as Petitioner alleges.  

EX2107.¶¶239-43.  Delseny’s statement is again based on the same study of entire 

rice genomes discussed above.  Id.  Delseny does not teach the use of the MARA 

method, or any method that targeted a sequence of interest, in combination with NGS 

for genotyping.  Id.  A POSA would have understood that at most, Delseny is 

teaching that NGS could be used for whole genome sequencing instead of 

microarrays because whole genome sequencing captures all sequences in the sample.  

Id.  That teaching, however, would not have led a POSA to use the MARA method 

with NGS to target, enrich, and sequence enriched target sequences of interest.  

EX2107.¶245.   

(2) Delseny expresses concerns with using NGS with 
target capture for genotyping 

Delseny describes several accuracy issues suffered by NGS that would have 

raised concerns with using target capture methods with NGS for genotyping.  

Specifically, Delseny points to errors in base-calling, sequencing read artifacts, and 

higher false discovery rates.  EX1007.0411-17; EX2107.¶¶189, 244.  Base-calling 

refers to the process of the sequencer determining the specific nucleotide in a 
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polynucleotide sequence.  EX2107.¶244.  Base-calling errors can lead to issues with 

the output, such as read artifacts, that lead to incorrect results, which is referred to 

by Delseny as “false discovery rates.”  Id.  These concerns are echoed in Han, which 

teaches whole genome genotyping with NGS where a reference genome is available 

to verify accuracy.  EX2107.¶¶191-96, 238-43.  Because of these concerns with 

accuracy, Delseny recognizes the pre-NGS Sanger method as the “gold standard” 

due to it having the “highest accuracy,” i.e., “high fidelity.”  EX1007.0411.  In fact, 

prior art publications like Meyer (EX2118) disclosed the use of Sanger sequencing 

to verify the presence of SNPs that were predicted from whole transcriptome NGS 

sequencing where a reference transcriptome did not exist.  EX2107.¶¶197-98.  These 

concerns and endorsement of pre-NGS Sanger sequencers taught away from using 

target capture methods, like MARA, with NGS for the genotyping performed in 

Shapero, especially given the heightened need for accuracy.  EX2107.¶245.   

Notably, Delseny briefly discusses how certain targeted capture methods 

work, but none of the referenced methods use a single target-specific primer.  

EX2107.¶¶178-85.  Two of the methods use target-specific primer pairs, and the 

remaining references discuss entirely different technology, like precipitating certain 

proteins to isolate DNA or circularizing captured regions into a plasmid for 

amplification.  Id.  One method relies on padlock probes, which as discussed further 

below, do not rely on PCR amplification.  Id.; see infra, 36-37.  Delseny entirely 
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fails to suggest the use of a single target-specific primer for target capture with NGS 

or any form of target capture with NGS for genotyping.   

d) The prior art taught away from Petitioner’s proposed 
combination 

Not only does Petitioner fail to show a motivation to combine Shapero and 

Delseny to arrive at the claimed methods, the prior art actively taught away from 

such a combination. 

(1) Syvänen discourages a POSA from using MARA 
with NGS 

Petitioner misapplies the Syvänen article to argue that “Shapero teaches that 

its enrichment methods can be used with the sequencing technologies that existed.”  

See Paper 2, 33.  Shapero references Syvänen for the general proposition that “[t]here 

are a multitude of genotyping methodologies for SNPs that have been described over 

the years.”  EX1006.0001.  Syvänen does not discuss or address the use of MARA 

with sequencers, let alone with NGS, where the platforms were not even 

commercially available at the time Syvänen and Shapero were published.  

EX2107.¶¶170-73, 234-36; EX2109.0019 (76:9-13).  Moreover, Syvänen would not 

have motivated a POSA to use MARA with sequencing technology at least because 

(1) Syvänen teaches away from using the PCR amplification required by the 

challenged claims; and (2) Syvänen’s limited disclosures concerning the use of 
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sequencing technology for genotyping only cover narrow applications of pre-NGS 

Sanger sequencing.  EX2107.¶¶234-36. 

First, Syvänen teaches away from library preparation methods that use allele-

specific primers for PCR and enrich for sequences of interest through amplification.  

In discussing strategies for SNP genotyping, Syvänen explains that “[i]n practice, 

the requirement of a PCR amplification step to achieve sensitive and specific SNP 

genotyping is the principal factor that limits the throughput of assays today.”  

EX1012.0939.  The platforms used to genotype SNPs at the time Syvänen published 

demanded large amounts of sample material, requiring researchers to amplify 

sequences to generate sufficient sample.  See EX2107.¶225.  Syvänen notes that 

“[t]he next generation technology for SNP analysis should avoid the PCR 

amplification step.”  EX1012.0940 (emphasis added).  A POSA would have 

understood that Syvänen was referring to the various accuracy issues that can be 

caused by PCR amplification—such as off-target binding and nucleotide 

misincorporation, which would be detrimental to reliably identifying a single 

nucleotide polymorphism.  EX2107.¶236.   

This hostility towards the use of PCR amplification is also reflected in an 

earlier section of Syvänen, where Syvänen discloses a table summarizing the “most 

significant advantage,” “disadvantage,” and “special feature” of various SNP-

genotyping methods.  EX1012.0934; EX2107.¶¶170, 236, 253.  For one technology, 
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referred to as “padlock probes,” Syvänen identifies a “special feature” as that it 

“avoids target amplification.”  Id.  As Syvänen explains, “[p]adlock probes are linear 

oligonucleotides” with ends that “are complementary to the target.”  EX1012.0939.  

Where those ends perfectly hybridize to the target, the oligonucleotide circularizes, 

and a subsequent, non-PCR amplification occurs for the circularized probes.  

EX1012.0934.  For another technology, Syvänen describes the “most significant 

advantage” as that “PCR amplification [is] avoided.”  Id.  As Syvänen explains, that 

technology uses two target-specific hybridization oligonucleotides to target and 

cleave sequences that are then amplified by “a serial, isothermal Invader assay.”  

EX1012.0939.   

Syvänen further specifically highlights the limitations of genotyping assays 

that rely on the same amplification strategy as the MARA method: “PCR primers 

with the 3’-end complementary to either of the nucleotides of a SNP can be used in 

combination with a common reverse PCR primer to selectively amplify the SNP 

alleles.”  EX1012.0935.  Syvänen cautions that when using “allele-specific PCR 

primers without a consecutive target-specific detection reaction or size-separation 

step, the specificity of the method might be hampered owing to primer dimers and 

other spurious amplification products that will not be distinguished from the 

actual PCR products.”  Id. (emphasis added).  A POSA would have understood that 

to mean that without additional safeguards, allele-specific PCR amplification would 
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lead to unintended off-target products.  EX2107.¶¶236, 252.  Syvänen also explains 

that target specific PCR amplification can be burdensome, noting that a “limitation 

of all variants of allele-specific PCR is that the reaction conditions or primer design 

for selective allele amplification must be optimized empirically for each SNP.”  

EX1012.0935.  Syvänen suggests that “the homogenous allele-specific PCR 

methods are best suited for the analysis of a limited number of SNPs in large sample 

collections.”  Id.  A POSA would have understood Syvänen to be referring to the 

labor-intensive work involved with ensuring that the targeted alleles are amplified 

enough for detection, especially where the risks of low on-target amplification and 

high off-target amplification increase with higher multiplex reactions.  

EX2107.¶¶235-36.  As such, Syvänen would have discouraged a POSA from 

incorporating enrichment methods using PCR amplification—such as the MARA 

method and embodiments of the claimed methods—with NGS genotyping 

technology.  EX2107.¶¶235-36, 252. 

Second, Petitioner incorrectly argues that Syvänen’s “minisequencing” 

methods demonstrate the use of enrichment methods with sequencing technology.  

See Paper 2, 33.  Syvänen’s “minisequencing” is neither a method of enrichment nor 

next generation sequencing.  EX2109.0019 (76:9-11).  Syvänen and other 

researchers use this term to describe a process of using DNA-polymerases to extend 

a single nucleotide for purposes of creating an extension product (a library 
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preparation step).  EX2107.¶¶171-72, 235.  The minisequencing techniques 

described in Syvänen, therefore, would not have provided any information to a 

POSA attempting to design a library preparation method for an NGS platform, 

especially for the sequencing of polynucleotides.  Id. 

Nevertheless, Petitioner overstates Syvänen’s disclosure that “DNA-

sequencing instruments might also be used as platforms for genotyping SNPs using 

fluorescently labelled dideoxynucleotides in the minisequencing reactions.”  See 

Paper 2, 33.  Petitioner disregards the rest of the paragraph, which makes clear that 

Syvänen was proposing a way to filter and identify genotype samples, not to 

sequence them.  EX1012.0937; EX2107.¶¶171-72, 235.  The rest of the paragraph 

discusses using certain assays (not DNA sequencers) as “indirect detection 

procedure[s]” through the generation of various color-coded outputs to identify 

SNPs and how DNA-sequencing instruments could be used.  Id.  Contrary to 

Petitioner’s representations, Syvänen is not suggesting using these techniques for 

sequencing but instead the incorporation of aspects of the DNA sequencing methods 

for other purposes, such as using electrophoresis for size-separation of different 

SNPs.  Syvänen concludes that paragraph by saying that “this assay can be 

automated for high-throughput genotyping.”  Id.  A POSA would have understood 

“this assay” to be referring to Applied Biosystems’ SNaPshot Assay, which uses 

capillary electrophoresis in conjunction with a minisequencing reaction to detect 



IPR2025-00029 
Patent No. 10,876,108 

 

40 

SNPs.  EX2107.¶¶172, 235.  That disclosure does not allude to sequencing the SNPs, 

let alone by NGS.  Id.  Even more, Petitioner’s claim directly contradicts Syvänen 

expressed warning against adapting sequencing technologies for genotyping: 

“Hopefully, future SNP-genotyping technology will be more elegant than the 

incremental and brute-force expansion of existing technologies in the way that the 

Sanger sequencing method has been exploited for genome sequencing.”  

EX1012.0940.  Petitioner, therefore, points to nothing in Syvänen that would have 

motivated a POSA to expand the existing methods in Shapero to arrive at the 

challenged claims.  And, in fact, to the extent Petitioner contends that Shapero 

incorporates the disclosures of Syvänen, then Shapero teaches away from using the 

MARA method with NGS for genotyping given Syvänen’s express teachings against 

allele-specific PCR and PCR amplification.  

Syvänen’s teaching away from the use of PCR amplification with NGS is 

echoed by Dr. Metzker’s own work.  In 2010, Dr. Metzker explained that “PCR 

coupled with Sanger sequencing is suitably matched for analysing a handful of 

candidate genes, but coupling PCR with high-throughput NGS platforms for 

targeting strategies is not practical, as sample preparation would require handling 

tens of thousands of primers individually or in large multiplex groups to meet the 

needs of a single instrument run.”  EX1025.0041 (emphasis added).  Despite Dr. 

Metzker attempting to limit this statement to only “traditional PCR” where “two 
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target-specific primers amplify[] a single region of interest,” EX2109.0017-18 

(68:6-69:16), no such distinction is reflected in Dr. Metzker’s paper, or anywhere 

else in the literature.  EX2107.¶¶255-59.  At no point in his 2010 publication did Dr. 

Metzker suggest using MARA or any single target-specific primer.  See 

EX1025.0041.  Instead, Dr. Metzker highlighted microdroplet PCR, hybrid capture 

with microarrays, and MIPs—all methods that minimize the importance of PCR 

amplification.  Id.; EX2107.¶¶255-59.   

(2) The prior art discouraged the use of methods that 
heavily relied on PCR with NGS, including the 
claimed methods 

The rest of the prior art confirms that a POSA would not have been motivated 

to combine a library preparation method that is heavily reliant on PCR, like 

Shapero’s MARA method, with NGS platforms.  EX2107.¶¶57-64, 246-54.  As Dr. 

Bustamante explains, a POSA would have been aware of nearly two decades worth 

of literature by 2012 that demonstrated concerns with the amplification process on 

which the claimed methods rely, such as target specificity and off-target binding.  

EX2107.¶¶57-64 (compiling prior art disclosures).  Publications concerning how to 

improve NGS library preparation methods emphasized the need for accurate target 

specificity.  EX2107.¶¶57-64, 246-54.  Additionally, publications concerning 

microarrays and the library preparation methods used with those microarrays 
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emphasized that the arrays themselves promote target specificity and can be used as 

a means to address the concerns in the art.  EX2107.¶¶230-233.   

The literature as of 2012 was replete with statements cautioning against the 

use of a single target-specific primer for amplification, given concerns about 

specificity and off-target binding.  EX2107.¶¶57-64, 246-54.  For example, Miura 

(EX2047) discloses that PCR amplification “uses a pair of unique primers to 

selectively amplify the target sequence” and that specificity is achieved “by a 

synergistic effect between the specificities of the two primers.”  EX2047.4363.  In 

2005, Miura explained that pre-NGS, there were genome walking methods that 

departed from this convention by instead using only “a single unique primer in 

combination with a common primer.”  Id.  Miura teaches that these pre-NGS 

methods were understood to “often [be] plagued with non-specific amplification 

products derived from so-called ‘off-targets.’”  Id.  In 2011, Sohn (EX2050) 

reiterated that while “many studies have been made to improve the genome walking 

method,” “it is still in need of improvement.”  EX2050.0002.  Sohn explained that 

the “most serious problems of the PCR-based genome walking methods are low 

amplification efficiency and non-specific amplification.”  Id.  Sohn noted that to 

“improve this problem, complicated multi-step methods were developed, including 

secondary PCR, purification of desired PCR products using biotinylated primers, or 
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improvement of PCR cycle conditions.”  Id.  Even then, “satisfactory performance 

[had] not yet been achieved” as of 2011.  Id.  

Additionally, a POSA would have been aware of other publications attempting 

to resolve various problems with primer design for multiplex PCR for NGS (such as 

problems with off-target binding and primer dimers).  EX2107.¶¶91-94.  These 

publications would have discouraged a POSA from using a single target-specific 

primer given that they reflected a basic understanding in the art that target-specific 

primer pairs were necessary for PCR enrichment for NGS.  See id.  For example, 

researchers in the field hypothesized on various ways to improve off-target binding 

and dimerization, such as through “careful primer design and reaction optimization” 

so that “several dozen primer pairs can be used together effectively in a multiplexing 

reaction.”  EX2021.0380 (emphasis added); EX2107.¶¶91-99.  Software designers 

similarly focused on how to optimize target-specific primer sets for NGS analysis.  

EX2107.¶99.  At the time, the expectation was that pairs of target-specific primers 

were needed, especially as researchers sought to enrich for complex genomic DNA.  

EX2107.¶¶91-99.  Researchers focused on how to optimize primer pairs—not on 

using a single target-specific primer.  Id.  The words “single primer enrichment” 

were not even in the lexicography of the art.  EX2107.¶¶90-99.  In fact, researchers 

outright dismissed the use of a single target-specific primer for enrichment.  See 

EX2018.0598 (“While the specificity of individual primers may be tested using 
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BLAST, no further consideration may be given to the influence of non-target sites 

that can result in suboptimal binding of the primers.  Accurate quantification requires 

primer sets that facilitate maximum amplification efficiency.”); EX2107.¶94.  

In fact, Dr. Metzker wrote in 2010 that “[i]nitial reports [of NGS] raised 

concerns as to the readiness of targeted capture for routine use owing to the high 

degree of variability in coverage and representation, the capturing of off-target 

fragments, the requirement for microgram quantities of starting material and the 

high cost for microarrays, but improvements are being made to address these 

limitations.”  EX1025.0041 (emphasis added).  The “improvements” to which Dr. 

Metzker referred concerned the use of primer pairs.  See, e.g., EX2029.1101-1102 

(noting that “[a]ll the new methods work, in principle, the same way.  A set of 

oligonucleotide probes is used to capture the desired sequences from total human 

genomic DNA” and recognizing that the “biggest problem is that some DNA 

sequences are far harder to capture than others, for reasons that remain unclear.  

Although the numbers aren’t directly comparable, one group reported 53% coverage 

of their targets, another just 20%.”) (emphasis added).   

Even more broadly, the art taught away from and expressed skepticism at PCR 

amplification methods generally.  Tsoktouridis 2005 (EX2048) compared various 

PCR amplification methods and found “no simplicity, low reproducibility, high 

backgrounds of nonspecific PCR products, insufficient homopolymer tailing, small 
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PCR product amplification, and laborious time-consuming procedures.”  

EX2048.0885; EX2107.¶¶61, 252.  Prior art publications recognized that “the best 

way to avoid bias during PCR is to avoid library amplification by PCR altogether.”  

Aird 2011, EX2042.0011.  Along these lines, Quail 2008 (EX2053) and Kozarewa 

2009 (EX2054) taught methods of adapter ligation that bypassed PCR amplification.  

EX2107.¶253.  Bronner and Quail (EX2155) taught that “[u]necessary PCR 

amplification steps will exacerbate amplification biases, and so they should be 

avoided wherever possible” and that it was possible to perform NGS without PCR 

amplification.  EX2155.0018-19.  In 2011, Quail reported that “[l]ibraries prepared 

without PCR amplification performed best.”  EX2071.0010; EX2107.¶253.   

e) Real world evidence shows that Shapero’s data did not 
overcome concerns in the art  

Petitioner’s claim that the data reported in Shapero would be convincing to a 

POSA is misplaced.  As an initial matter, Shapero, including all of the data on which 

Petitioner relies, was published in 2004.  NGS platforms were commercially 

available at least as early as 2007.  NGS “rapidly changed the field of DNA 

sequencing,” Paper 2, 34 (citing EX1007.0407), with technology evolving “very 

fluidly just because of the power of NGS.”  EX2109.0013 (51:1-3).  Yet between 

2007 and January 26, 2012, there were zero publications disclosing or suggesting 

the use of Shapero’s MARA method with NGS.  EX2107.¶¶271-74; Leo Pharma. 
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Products, Ltd. v. Rea, 726 F.3d 1346, 1356 (Fed. Cir. 2013) (“The elapsed time 

between the prior art and the [priority date] evinces that the [] claimed invention was 

not obvious to try.”).  Dr. Bustamante reviewed the 21 publications that have 

discussed Shapero.  EX2107.¶¶271-74.  Not only do these references fail to disclose 

or suggest the use of MARA with NGS, many of these references criticize or 

disregard MARA.  Id.  For example, Liu (published shortly after the priority date) 

describes Shapero’s method as “expensive and requir[ing] specialized equipments 

[sic], which cost more [than] standard primers and are not practical for assaying low- 

to moderate-throughput SNPs.”  EX2141.0002.  Howell explains that Shapero fails 

to “achieve[] the ideal goal of amplifying a large set of arbitrary sequences without 

the production of undesired amplification products.”  EX2130.0160.  Palka-Santini 

teaches away from the “replacement of target-specific primers with universal ones” 

and explains that methods like MARA “are time consuming and prone to 

contamination.”  EX2139.0010.  Bui explains that Shapero is “impractical for 

assaying a selected set of SNPs in specific genomic regions” and “usually beyond 

the reach of small to medium sized laboratories with limited resources.”  

EX2138.0002.   

Less than a year after Shapero published, Dahl acknowledges the publication 

but goes on to say that “[c]urrently, the only way to amplify many defined sequences 

in the same reaction is by combining several different PCR primer pairs.”  
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EX2126.0001.  Dahl rejects Shapero and goes on to propose a method using 

circularization instead.  Id., .0001-02.  While many of these references considered 

MARA in conjunction with using microarrays, none suggested its use with NGS.  

EX2107.¶274  The lack of evidence that researchers in the field considered the 

claimed combination in this quickly evolving field confirms that a POSA would not 

have been motivated to use a method such as MARA with NGS.  See Leo Pharma., 

726 F.3d at 1356.  The commentary on MARA further reinforces that a POSA would 

not have been motivated to use Shapero’s method with an NGS platform.  

EX2107.¶¶271-74.  

2. A POSA Would Not Have Had a Reasonable Expectation of 
Success in Combining Shapero and Delseny to Practice the 
Claimed Inventions 

There is nothing in the prior art that would have given a POSA a reasonable 

expectation of success.  As explained above, the prior art shows that a POSA would 

have been faced with numerous articles explaining the limitations of such a 

combination.  See supra, 35-47.  Despite this clear teaching to the contrary, Petitioner 

relies on the hybridization results of Shapero to argue that a “POSA also would have 

had a reasonable expectation of success utilizing Shapero’s enrichment methods with 

the NGS technologies described in Delseny.”  Paper 2, 35-36.  That argument, 

however, ignores the limitations of the data reported in Shapero.  First, the data 

would not have allowed a POSA to draw reasonable inferences regarding the 
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enrichment, target specificity, and off-target binding that are attributable to MARA, 

as opposed to the microarray.  Shapero’s experimental design would have made this 

data unattainable for a POSA given Shapero’s required use of a microarray.  Second, 

Shapero noted that the microarrays, when used with the MARA method, proved less 

reliable for reasons that Shapero could not explain, calling into question the 

reliability of the methods.  Shapero’s data, therefore, would not have demonstrated 

to a POSA that the claimed combination would be successful.  Delseny’s disclosure 

that NGS may be used for the genotyping of an entire genome does not address the 

concerns raised by the art, including by Shapero.  See EX2107.¶¶261-263.   

a) A POSA cannot make reliable inferences about 
enrichment, target specificity, and off-target binding from 
Shapero 

Petitioner misapplies the data reported in Shapero to argue that it “shows a 

high on-target specificity that a POSA would understand would likely work for NGS 

applications.”  See Paper 2, 36.  In order to be able to predict that the MARA method 

could be successfully combined with NGS, a POSA would need information relating 

to the efficacy of MARA in enriching for the target sequence.  EX2107.¶¶219-26, 

264-65.  A POSA would have understood that attempting to apply the experimental 

data in Shapero to NGS would be comparing apples to oranges.  EX2107.¶220.   

As explained above, the call rates and DS are ways to assess the efficacy of 

the microarray probes binding to targeted SNPs.  See supra, 26-27.  Neither metric 
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in isolation reflects the efficacy or impact of the MARA method.  EX2107.¶220.  As 

such, this data is insufficient to teach a POSA that the combination would be 

successful.  Id.  As also explained above, there were other explanations for the 

differing results when using and omitting the target-specific primers—none of which 

supported claims that the results reflect enrichment.  See supra, 27-28.  For example, 

omitting the target-specific primers would have greatly impacted genetic sample 

volume given that it would have prevented multiple rounds of oligonucleotide 

extension and subsequent exponential amplification.  Id.  Shapero failed to provide 

any data about the relative proportions of specific sequences before and after 

amplification, which would have made it impossible for a POSA to reliably infer the 

specific impact of the MARA amplification scheme on the sample, including 

MARA’s generation of off-target products.  EX2107.¶226. 

Further, the use of a hybridization array makes drawing inferences from 

Shapero’s data even more difficult because it masks any potential issues with target 

specificity and off-target binding (due to the array’s ability to target specific 

sequences during analysis).  EX2107.¶¶217-20.  The target-specific nature of the 

microarray precludes a POSA from knowing to what degree the target-specific 

primers enriched any specific sequence as compared to the rest of the sample 

population.  Id.  As such, a POSA could not infer what degree of target specificity is 

driven by MARA as compared to the microarray.  Id.; EX1006.0007 (the need for 
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“absolute specificity of primer annealing to target sequences in genomic DNA is 

alleviated” due to “allele discrimination [being] achieved by hybridization to arrays 

containing SNP-specific complementary sequences.”).  Similarly, with respect to 

off-target binding, Shapero explains that “even if the primers contribute to non-

specific amplification products, the complexity should not reach a level that would 

affect array hybridization.”  EX1006.0007.  In other words, if there were off-target 

binding issues introduced due to MARA, those issues would be addressed by the 

microarray.  EX2107.¶219.  As disclosed in Shapero, there is no way a POSA can 

ascertain from the publication what level of off-target binding would have occurred 

using MARA in the absence of the target-specific microarray.  EX2107.¶¶216-26.  

Given these limitations, a POSA could not have reliably inferred from the 

reported hybridization data how effective MARA would be with an NGS platform.  

EX2107.¶¶216-26. 

b) The data confirms a POSA would not have been 
motivated to adapt MARA beyond its disclosed purpose 

Even looking past the inability for a POSA to draw any inferences as to how 

MARA would work with NGS, the data reported by Shapero would have taught a 

POSA that MARA suffered from undeterminable deficiencies that would be fatal to 

use with NGS.  For example, Shapero discloses a series of concordance rates.  

EX2107.¶¶162-69, 227-28, 266.  These rates demonstrated how accurate the 
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microarray was in identifying SNPs compared to an established reference.  Id.  As 

Shapero explained, the concordance rates were lower when using the microarray 

with MARA than when used without target-specific primers.  Id.; EX1006.0007.  In 

most instances, the data reported in Shapero reflected an approximately four-to-five 

times greater error rate than the standard rates reported for the microarray.  

EX2107.¶¶164-69, 227-28, 266.  The increased error rate would have contributed to 

why a POSA would not have had a reasonable expectation of success in being able 

to adapt the methodology of Shapero for use with another genotyping technology, 

and especially for NGS, where a POSA would have expected even greater error rates 

due to the lack of target specificity.  EX2107.¶¶227-29, 266. 

Additionally, when applying MARA in higher multiplex reactions, Shapero 

reports that only 75% of the input primers can function with a multiplex above 1,000 

bps.  EX1006.0007.  Therefore, a POSA would have concerns with whether this 

method could be reliably used with a high-throughput method like NGS.  

EX2107.¶¶168-69, 267, 273; EX2129.0121.  For a quarter of the primers used, 

Shapero could not offer an explanation for the poor results.  EX1006.0007; 

EX2107.¶¶168-69, 267.  Rather, Shapero could only state that “non-specific primer-

primer interactions at the higher multiplex level may not solely be responsible for 

failed target generation.”  Id.  A POSA would have understood this to mean that in 

addition to primer dimer issues, Shapero believed other problems were occurring 
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with MARA.  EX2107.¶267.  A POSA reviewing this data would have had a 

diminished expectation of being able to use MARA with high-throughput 

techniques, let alone with NGS, given that not even the inventors of both MARA 

and the microarrays could determine what issues confounded the analysis.  

EX2107.¶¶168-69, 266-67.  That uncertainty would further contribute to why a 

POSA would not have had a reasonable expectation of adapting MARA for use with 

NGS.  Id.   

c) Delseny Does Not Address the Issues Raised in Shapero 

Petitioner argues that a POSA “would have had a reasonable expectation of 

success utilizing Shapero’s enrichment methods with the NGS technologies 

described in Delseny” because “Delseny expressly teaches that NGS can be a 

replacement for array-based genotyping, as used in Shapero.”  Paper 2, 36.  

However, as explained above, Delseny discloses the potential use of NGS instead of 

microarrays for genotyping where the entire genome is sequenced and where a 

reference genome is available for comparison.  See supra, 32-33.  That is the 

opposite of enriching for and sequencing a target sequence as required by the claims.  

EX2107.¶268.  Delseny offers no insights into how NGS may be used with a single 

target-specific primer to genotype a SNP of interest.  EX2107.¶269.  If anything, 

Delseny lends credence to Shapero’s disclosure that whole genome sequencing is a 

better method for genotyping than targeted capture.  EX2107.¶¶268-70.  Which 
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aligned with the other prior art teachings.  See, e.g., Han, EX2117.  As such, a POSA 

could not draw any reliable inferences as to how MARA might work with NGS based 

on Delseny.  EX2107.¶¶268-70. 

3. Dependent Claims 

For the reasons that Shapero and Delseny fail to render obvious claim 1 of the 

’108 patent, Shapero and Delseny fail to render obvious any of the remaining 

dependent claims.  See In re Lemay, 660 Fed. App’x 919, 927 (Fed. Cir. 2016) 

(“dependent claims are nonobvious if the independent claims from which they 

depend are nonobvious”) (cleaned up). 

B. Ground 2: Petitioner Has Failed To Show that Claims 3-4 are Obvious  

Petitioner argues that Shapero could be adapted in view of Delseny and in 

further view of Jones to practice dependent claims 3 and 4.  Paper 2, 50-51.  As 

explained above, Shapero and Delseny fail to render obvious claim 1 of the ’108 

patent.  Ground 2 fails to address the deficiencies in Ground 1 with respect to the 

only independent claim of the ’108 patent.  As such, Ground 2 necessarily fails for 

at least the same reasons. 

C. Ground 3: Petitioner Has Failed to Show that Claim 8 is Obvious  

Petitioner argues that Shapero could be adapted in view of Delseny and in 

further view of Hamady to practice dependent claim 8.  Paper 2, 51-53.  As explained 

above, Shapero and Delseny fail to render obvious claim 1 of the ’108 patent.  
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Ground 3 fails to address the deficiencies in Ground 1 with respect to the only 

independent claim of the ’108 patent.  As such, Ground 3 necessarily fails for at least 

the same reasons.  

D. Secondary Considerations Support a Finding of Nonobviousness 

Objective indicia constitute independent evidence of nonobviousness and are 

often considered to “be the most probative and cogent evidence of nonobviousness.”  

Mintz v. Dietz & Watson, Inc., 679 F.3d 1372, 1377 (Fed. Cir. 2012).  Because of 

how probative this evidence is to the inquiry, objective indicia “must be considered 

in every case where present.”  Apple Inc. v. Samsun Elecs. Co., Ltd., 839 F.3d 1034, 

1048 (Fed. Cir. 2016) (en banc).   

1. The Prior Art Taught Away from and Expressed Skepticism 
for the Claimed Methods 

“A reference may be said to teach away when a person of ordinary skill, upon 

reading the reference, … would be led in a direction divergent from the path that 

was taken by the applicant.”  Millennium Pharmas., Inc. v. Sandoz Inc., 862 F.3d 

1356, 1366 (Fed. Cir. 2017).  Additionally, “[i]f industry participants or skilled 

artisans are skeptical about whether or how a problem could be solved or the 

workability of the claimed solution, it favors non-obviousness.”  WBIP, LLC v. 

Kohler Co., 829 F.3d 1317 (Fed. Cir. 2016).  As discussed above and in further detail 

by Dr. Bustamante, the weight of the prior art taught against the use of a single target-
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specific primer, especially with PCR amplification, to enrich for and sequence those 

enriched target sequences.  See supra, 41-45; EX2107.¶¶285-87.  For example:  

• Miura (EX2047.0001) explained that genome walking methods using a 

single target-specific primer were “often plagued with non-specific 

amplification products derived from so-called ‘off-targets’”;  

• Sohn (EX2050.0002) noted that even in 2011, the “most serious problems 

of the PCR-based genome walking methods are low amplification 

efficiency and non-specific amplification”;  

• Metzker (EX1025.0041) disclosed that “coupling PCR with high-

throughput NGS platforms for targeting strategies is not practical”;  

• Tsoktouridis (EX2048.0885) compared PCR amplification methods and 

found “no simplicity, low reproducibility, high backgrounds of nonspecific 

PCR products, insufficient homopolymer tailing, small PCR product 

amplification, and laborious time-consuming procedures”;  

• Aird (EX2042.0011) disclosed that “the best way to avoid bias during PCR 

is to avoid library amplification by PCR altogether”;  

• Syvänen (EX1012.0940) taught that “[t]he next generation technology for 

SNP analysis should avoid the PCR amplification step”; and   
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• Bronner (EX2155.0018) disclosed that “[u]nnecessary PCR amplification 

steps will exacerbate amplification biases, and so they should be avoided 

wherever possible.”   

Prior art discussions of Shapero also taught away from its use with NGS.  See 

supra, 45-47; EX2107.¶286; Howell (EX2130.0160) (explaining that Shapero fails 

to “achieve[] the ideal goal of amplifying a large set of arbitrary sequences without 

the production of undesired amplification products”); Palka-Santini (EX2139.0010) 

(describing methods like MARA as “time consuming and prone to contamination”); 

Dahl (EX2126.0001) (rejecting MARA and stating that “[c]urrently, the only way to 

amplify many defined sequences in the same reaction is by combining several 

different PCR primer pairs.”).  

This skepticism is also reflected in the Brooks Declaration, submitted during 

prosecution.  Dr. Brooks explained that “[b]ased on [his] experience in the field, [he] 

was skeptical that the claimed methods would provide efficient sequencing data.”  

Brooks Declaration (submitted February 15, 2018), EX2026.0003.  He expressed 

concerns that “the target-specific primers [of the claimed inventions] would bind to 

off-target sites at a relatively high rate, leading to non-specific enriched nucleic acid 

sequences that would flood the sequencing system and confound sequence analysis.”  

Id.  Dr. Brooks contrasted the claimed methods with the invention of Jones (and 

Shapero) to emphasize why prior art microarrays did not address the concern.  With 



IPR2025-00029 
Patent No. 10,876,108 

 

57 

Jones’ microarrays, Dr. Brooks noted that “[i]f a target-specific primer anneals to the 

target sequence, the resulting on-target amplified product will hybridize to the 

unique complementary probe on the microarray.”  Id.  But “if the target-specific 

primer anneals to off-target sequences, there would be no equivalent complementary 

probe on the microarray to hybridize to the resulting off-target amplified product.”  

Id., .0004.  As Dr. Brooks explained, it was this difference in technology that 

rendered Jones inapplicable to addressing the concerns in the art with NGS: “unlike 

on a massively parallel sequencing platform, the off-target product that may be 

produced would not confound analysis since the noise from off-target sequences 

would be minimal or absent.”  Id.   

2. There Were Long-Felt, Unmet Needs to Develop Accurate 
Target Capture Techniques for NGS that Were Cost-
Effective and Efficient 

“Evidence of a long felt but unresolved need tends to show non-obviousness 

because it is reasonable to infer that the need would have not persisted had the 

solution been obvious.”  WBIP, 829 F.3d at 1332.  In the mid- and late-2000s, 

practitioners recognized that the technology suffered from “the inability to easily 

target specific regions of a genome.”  EX2107.¶288; EX2009.0003.  Scientists 

acknowledged that new “sequence capture [(target specific)] methodologies [were] 

required for time- and cost-effective sequence analysis in high-throughput genomic 

projects.”  EX2107.¶288; EX2064.0001 (disclosing a microarray-based sequence 
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capture strategy).  But any viable method of targeting sequences would require 

accuracy and efficiency, including addressing off-target binding.  EX2107.¶288.   

The targeted library preparation methods at the time relied on complex, 

specialized instrumentation.  EX2107.¶289; EX2009.0002-07; EX2064.0001-02.  

Practitioners viewed PCR-based methods as “laborious, time-consuming and costly” 

and where multiplexed, “difficult to check successful amplification per fragment,” 

increasing the “chance of obtaining artifacts.”  EX2107.¶289; EX2051.0052.  The 

lack of target-specific methods not requiring specialized instrumentation resulted in 

cost-conscious researchers re-using instruments, like microarrays, despite risks of 

sample contamination.  EX2107.¶289.  Grunenwald (EX2056) recognized at the 

time that “there is greater demand for cost-effective, streamlined library preparation 

methods.”  EX2056.0001.  Grunenwald’s solution (Nextera) attempted to improve 

efficiency by sacrificing target specificity—Nextera uses transposition to randomly 

fragment and tag DNA fragments.  Id.  While that solution was viable for certain 

applications, it failed to address target capture concerns.  EX2107.¶289. 

Despite considerable work in the field to address these needs, the solutions 

developed fell short of resolving the problems.  EX2107.¶¶289-91.  One review of 

the prior art as of 2011, just before the priority date of the ’108 patent, determined 

that the three categories of targeting methods (PCR, circularization, and hybrid 

capture) all suffered from varying degrees of “uniformity, efficiency of coverage and 
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off-target capture.”  EX2169.0007.  Given the problems, Moorthie taught that “it 

may ultimately be more cost-effective to sequence a whole genome” rather than use 

target capture.  Id.  That sentiment was echoed by Delseny, who disclosed using 

whole genome sequencing for genotyping.  See supra, 32-33.   

These needs remained unmet until the claimed inventions.  EX2107.¶¶291-

92.  One month before the priority date, researchers noted that current target 

enrichment and sequencing library preparation methods were “laborious, time-

consuming, prone to experimental errors and difficult to automate.”  EX2052.0002; 

EX2107.¶291.  These researchers complained that the methods had “complex 

protocols which require large amounts of starting genomic DNA” and that they were 

“susceptible to coverage biases secondary to amplification and molecular artifacts.”  

Id.  The researchers proposed a form of capture by circularization that failed to 

address the high number of custom oligonucleotides required.  EX2038.¶291.  

Before the claimed methods, the field did not have an efficient solution for targeting 

portions of the genome for sequencing.  

3. Industry Praised the Claimed Inventions 

Industry praise “provides probative and cogent evidence that one of ordinary 

skill in the art would not have reasonably expected” the claimed invention to 

succeed.  Institut Pasteur & Universite Pierre Et Marie Curie v. Focarino, 738 F.3d 

1337, 1347 (Fed. Cir. 2013).  As reflected by praise from the industry, the claimed 
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inventions, as embodied in NuGEN and Tecan’s SPET products, addressed the long-

felt, unmet needs in the art.  As Dr. Bustamante explains, NuGEN and Tecan’s SPET 

products were designed to perform the claimed methods.  EX2107.¶¶276-84 

(demonstrating nexus between the claimed inventions and commercial 

embodiments).  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.  Id. 

After release of these products, the field praised the convenience and 

efficiency that the products provided.  One study conducted by Italian and Spanish 

research institutions and funded by the European Union described the claimed 

technology as “a new, robust, customizable solution for targeted genotyping.”  

EX2107.¶294; EX2065.0001.  It also described the technology as “a customizable 

solution for targeted sequencing at an affordable price.”  EX2065.0002.  As 

explained by Barchi, the claimed technology’s “reliance on single primers, rather 

than on primer pairs, greatly simplifies panel design, and allows higher levels of 

multiplexing than PCR-based genotyping.”  Id.  Barchi concluded that the 

technology “performed well with DNA samples prepared by different laboratories 

using different DNA mini-preparation protocols,” that it provided “the ability of 

multiplexing thousands of samples in a single sequencing run,” and that it “allow[ed] 
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the discovery of thousands of novel SNPs not originally included in the panel.”  

Id., .0013.   

These findings are echoed in other industry publications.  An editorial in 

Biocompare’s Future Lab extolled a Tecan commercial embodiment of the claimed 

inventions, explaining that “[u]sing single primers instead of primer pairs greatly 

simplifies the design of primer panels, and allows higher levels of multiplexing 

compared to amplicon-based enrichment.”  EX2107.¶295; EX2067.0003.  In a study 

performed by Italian and British research institutions, the researchers explained that 

“[u]nlike other methods, [the claimed] technique allows for the execution of cost-

effective genotyping experiments while providing full control on target sites,” which 

it attributed in part to the “high efficiency enrichment system” and “the scalability 

to tens of thousands of probes in a single reaction.”  EX2107.¶295; EX2068.0548.  

It reported that the study “results suggest that [the claimed] SPET genotyping is a 

very effective approach for genotyping a large number of loci,” and “suggest[ed] 

that it might be a valuable tool for large-scale genotyping studies in virtually all 

species.”  EX2068.0550.  Another study conducted by the famed Jackson Laboratory 

for Genomic Medicine and Baylor College of Medicine described a commercial 

embodiment of the claimed inventions as “widely used for genotyping” and an 

adaptation “as a quantitative, straightforward, and cost-effective method for 

profiling mouse microbial communities.”  EX2107.¶297; EX2069.0002.   
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4. QIAGEN Copied Tecan’s Claimed Inventions 

“It is well established that copying by a competitor is a relevant consideration 

in the objective indicia analysis.”  Liqwd, Inc. v. L’Oreal USA, Inc., 941 F.3d 1133, 

1137 (Fed. Cir. 2019).  Access to an embodiment of the claimed invention “in 

combination with similarity can create a strong inference of copying.”  Medtronic, 

Inc. v. Teleflex Innovations S.a.r.l., 70 F.4th 1331, 1340 (Fed. Cir. 2023) (cleaned 

up).  QIAGEN was aware of the claimed inventions for years before it copied them.  

For example, in 2013, NuGEN and QIAGEN entered into discussions related to 

QIAGEN’s potential acquisition of NuGEN.  EX2170.0031-32.  QIAGEN met with 

NuGEN employees and reviewed various technical documents concerning the 

claimed inventions, including underlying research and development documents and 

pending patent applications.  See id.  As another example, the claimed inventions 

were marked by NuGEN under the Ovation trade name as early as September 2013.  

See, e.g., EX2171.0016.  In July 2015, NuGEN reported on the use of the claimed 

SPET technology with NuGEN’s Ovation Target Enrichment System.  

EX2107.¶300.  NuGEN illustrated how the commercial embodiment practiced the 

claimed limitations in the publication.  Id.  This publication has been accessible to 

the public, including QIAGEN, since 2015.  Id.  

After QIAGEN’s discussions with NuGEN and NuGEN’s publications on 

SPET, QIAGEN copied Tecan’s SPET methods, releasing its Single Primer 
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Extension (“SPE”) commercial products.  EX2107.¶¶299-304.  As Dr. Bustamante 

explains, QIAGEN’s SPE products copy the claimed features that are embodied in 

NuGEN’s Ovation Target Enrichment System, as evidenced by the below 

comparison of product workflows.  Id.   

Ovation Target Enrichment QIAseq Targeted DNA Panel  

  

Both workflows begin with nucleic acid fragments.  Id.  Partial duplex adapters are 

ligated to the ends of the fragments.  Id.  These adapters contain the first adapter 

sequence.  Id.  Oligonucleotides with target-specific primer sequences are annealed 

to the target sequence and extended to generate oligonucleotide extension products.  

Id.  The oligonucleotide extension products are amplified using primers specific to 

the first and second adapter sequences.  Id.  The amplified libraries are prepared for 

NGS.  Id.   
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QIAGEN’s QIAseq Targeted DNA Panel is just one of its numerous SPE 

products that were copied from and that are substantially similar, if not identical, to 

Tecan’s patented technology.  EX2107.¶303. 

5. QIAGEN’s Prior Statements Support the Nonobviousness 
of the Claimed Inventions 

After QIAGEN copied Tecan’s patented technology and released its own SPE 

products, QIAGEN published several articles on its website in which it made 

numerous statements that contradict the litigation-driven statements in its Petition.  

See EX2107.¶¶305-09.  In those publications, QIAGEN described the 

“revolutionary” nature of using a single target-specific primer for NGS target 

capture.  EX2148.0002.  For example, QIAGEN recognized that “[m]ultiplex PCR 

and nested PCR-based library preparation approaches present primer design and 

specificity challenges inherent to these methods.”  EX2147.0002.  While 

“[a]mplicon-based next-generation sequencing (NGS) assays offer[ed] many 

advantages for targeted enrichment,” QIAGEN explained that the “typical 

approaches [had] suffered due to restraints in multiplexing capacity and introduction 

of additional bias.”  Id.  According to QIAGEN, “[a]s primer multiplexing and PCR 

cycle numbers are increased, so does the potential for bias and error.”  Id.  As a result, 

QIAGEN explained in February 2018 that the “current amplicon-based enrichment 

and sequencing methods that rely on either two-primer designs or nested PCR 
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approaches suffer from” numerous inefficiencies, including “[l]ow uniformity and 

lack of coverage due to primer dropouts,” “[r]equirement for multiple primer pools 

resulting in increased DNA input per sample,” and “[l]ow library complexity as both 

start and stop positions are defined by primers.”  EX2148.0001. 

Despite QIAGEN’s current claims, QIAGEN described single primer 

extension in 2018 as a “revolutionary approach that redefines amplicon-based 

enrichment and sequencing.”  EX2148.0002 (emphasis added).  QIAGEN explained 

that “SPE overcomes the challenges of traditional amplicon-based approaches of 

two-primer and nested PCR designs to deliver [numerous] advantages.”   

EX2148.0002-04.  QIAGEN also noted that “PCR enrichment efficiency using one 

primer is also better than [the] conventional two primer approach, due to the absence 

of an efficiency constraint from a second primer.”  EX2147.0005.  According to 

QIAGEN, using a single target-specific primer “help[ed] to increase the efficiency 

of capturing rare mutations in the sample” and “permit[ted] discovery of unknown 

structural variants, such as gene fusions.”  Id.   

In 2018, QIAGEN provided the below comparison of a two-primer amplicon 

design with the SPE amplicon design: 
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EX2149.0003-05.  Around the time, QIAGEN also explained that its QIAseq 

Targeted DNA Panels feature a “[p]rimer design [that] is based on single primer 

extension, in which each genomic target is enriched by one target-specific primer 

and one universal primer – a strategy that removes conventional two target-specific 

primer design restriction and reduces the amount of required primers.”  

EX2172.0001. 

QIAGEN spent years touting the “revolutionary” nature of its copied 

products.  QIAGEN’s prior statements reflect how the prior art did not consider using 

the claimed single primer enrichment methods with NGS and how the claimed 

methods addressed numerous long-felt, unmet needs in the art.  EX2107.¶309.  
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QIAGEN’s praise of its copied products is directly attributable to Tecan’s claimed 

inventions.  Id. 

6. Tecan’s Patented Inventions Led to Unexpected Results 

During prosecution, Dr. Brooks explained that he “observed unexpected 

results when enriched nucleic acid sequences generated using the claimed methods 

were sequenced by massively parallel sequencing.”  Brooks Declaration, 

EX2026.0004.  He “expected to observe about fifty percent of sequences of interest 

in the sequencing results.”  Id.  Instead, by using the claimed methods, he “observed 

greater than ninety percent of on-target sequences of interest in the sequencing 

results.”  Id.  He explained that “[b]ased on my knowledge and experience in this 

field, I did not expect and would not have predicted this level of specificity.”  Id.  

Petitioner seeks to discredit Dr. Brooks’ insights by arguing that Dr. Brooks 

failed to compare the results to Shapero, which Petitioner argues is the closest prior 

art.  Paper 2, 38-39.  As explained above, Shapero’s results were not obtained 

through NGS.  See supra, 26-30.  A POSA would not have been able to compare the 

results obtained through Shapero’s microarrays to that of an NGS platform like 

Illumina in the way that Petitioner attempts to do.  Id.  Additionally, Shapero would 

not have been considered the closest prior art given that it is not a library preparation 

method for use with NGS.  Id.  Instead, the closest prior art would have been NGS 

library preparation methods using target-specific primer pairs.  EX2107.¶¶310-11.  
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Dr. Brook’s conclusions likewise align with QIAGEN’s own publications and 

data concerning the claimed methods.  In June 2018, QIAGEN published an article 

(EX2149) comparing the sequencing coverage obtained for specific genes through 

NGS when using target-specific primer pairs and single target-specific primers.  

EX2107.¶¶313-14.  As Dr. Bustamante explains, a POSA would have expected 

greater coverage where target-specific primer pairs are used instead of single target-

specific primers.  EX2107.¶¶312-19.  QIAGEN, however, highlighted an 

unexpected result.  Through the use of single target-specific primers, QIAGEN 

demonstrated that sequencing coverage substantially increased for the target genes.  

Id.  Despite the teachings of the art that single primers suffered from greater targeting 

issues (see supra, 41-45), QIAGEN’s results reflected “enhanced coverage.”  

EX2107.¶316.  These results are reproduced below.  
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Id.  QIAGEN’s unexpected results for its copied and infringing products support the 

nonobviousness of the claimed methods.  EX2107.¶¶310-19. 

V. CONCLUSION 

For the foregoing reasons, Tecan respectfully requests that Board reject 

Petitioner’s arguments and affirm the patentability of the challenged claims. 
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