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I. INTRODUCTION 

Shapero solved the same problem, in the same way as the ’012 patent purports 

to.  Each taught preparing an enriched library to be used on subsequent analysis 

platforms, by using multiplex PCR with a single target specific primer and universal 

primers.  Patent Owner (“PO”) argues that a POSA reading Shapero would suspect 

the enrichment results were so poor that it would not attempt to analyze the enriched 

library using NGS.  No facts support PO’s claim.   

Secondary considerations do not save the validity of the ’012 patent.  No 

evidence of copying, unexpected results, skepticism or praise, linked to claimed 

elements exists.  

II. THERE WAS NO TEACHING AWAY FROM USING SHAPERO’S 

MARA ON NGS PLATFORMS 

A. Shapero and the ’012 Patent Address the Same Concerns 

Both Shapero and the ’012 patent teach preparing a PCR enriched library for 

subsequent analysis.  EX1121.¶4-6.  Both increase the number of target regions that 

can be enriched in the same reaction (i.e. ‘multiplexing) over what traditional PCR 

primer pairs allowed.1  E.g., EX1006.6,7 (“MARA may serve as a target preparation 

method for highly multiplexed locus specific SNP genotyping that far exceeds the 

capacity of standard traditional multiplex PCR”); EX1001.6:12-16; EX1121.¶4-6. 

 
1   The ’012 claims are not limited to multiplexed reactions particular enrichment 

levels.  EX1120.297:21-298:6; 160:9-161:11; 384:6-9. 
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Shapero recognized that his enrichment methodology had wide application because 

regardless of the method used to ultimately identify SNPs, “they all share a common 

feature in that there is a requirement for amplification of the region harboring the 

polymorphism prior to actual genotyping.”  EX1006.6.   

Dr. Bustamante testified that by 2010, scientists were genotyping using NGS. 

EX1120.367:18-23.  Similarly, the ’012 patent recognizes that either Affymetrix 

chips or NGS can analyze enriched libraries prepared in the same way as MARA 

and ’012 patent.  EX1120.307:13-314:20; EX1001.28:8-29:53.  Numerous early 

NGS articles described below explained that enriched libraries were important in 

NGS applications like genotyping. EX1121.¶6-9.  Given that Shapero’s data is 

consistent with high levels of on-target amplification and enrichment, a POSA would 

not have been steered away from analyzing a Shapero library on an NGS platform.  

Galderma Lab’ys, L.P. v. Tolmar, Inc., 737 F.3d 731, 739 (Fed. Cir. 2013) (finding 

art did not teach away when it did not “indicate [the claimed combination] would be 

unproductive, nor … indicate in any way the [drawbacks] would be serious enough 

to dissuade the development.”). 

B. Enrichment Levels Did Not Teach Away From Analyzing Shapero 

Enriched Libraries With NGS 

PO argues that in 2012 a POSA would expect an SPE library to only enrich at 

the 50% level (POR.67) and that a POSA would understand that enrichment was too 

low to analyze on an NGS platform. POR.25;EX1121.¶4-12. PO’s expert, Dr. 



U.S. Patent No. 10,036,012 – Petitioner’s Reply 

  3 

Bustamante, disagrees. EX1120.279:6-16.  He identified a well-known 2010 article 

reporting libraries enriched between 4-30% being sequenced successfully on an 

Illumina platform.  EX1102.712; EX1120.165:22-169:10.  A 2009 publication used 

SPE to enrich for mtDNA to between 18-40% before NGS.  EX1121.¶7-9 (citing 

EX1116.319).  Dr. Metzker’s 2010 NGS review paper (EX1025.41) cited two other 

publications where NGS platforms sequenced samples enriched to around 50%-

60%.  Ex.1120-322:25-324:3.   

This is consistent with Garber’s 2008 publication stating that tight specificity 

in a target library may not be important in NGS given its declining cost as people 

would not care if half the sequencing reads were off-target and thrown away. 

EX2029.1103; EX1120.181:22-182:19.  Going even further, Dr. Bustamante 

testified that by 2010 people could sequence on an Illumina NGS platform and get 

useful results even when 75% or 95% of the reads were off-target.  EX1120.71:24-

73:20,178:8-25.   

C. Shapero’s Data Indicates High On-Target Rates 

PO then claims that a POSA would interpret Shapero as producing off-target 

products “at a relatively high rate that would flood the sequencing system and 

confound the analysis.” POR.56.  PO’s expert, however, could point to no Shapero 

data in the 250-plex experiments showing high off-target rates.  EX1120.134-135.  
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Dr. Bustamante eventually admitted Shapero’s data were actually consistent with 

high on-target, not off-target effects.  

First, Dr. Bustamante admitted primer-dimers are a major contributor to off- 

target effects.  EX1120.216:20-218:4, 350:10-19; EX1001.1:51-53.  He testified a 

common way for POSAs to detect unwanted amplicons before 2012 was to run them 

on a gel.  EX1120.183:9-185:18.  Dr. Bustamante testified one would expect any 

Shapero primer-dimers to be below 100 base pairs, but Shapero’s Fig.2a gel showed 

no such products.  EX1120-228:19-229:13, 229:14-231:7.  Dr. Metzker agrees.  

EX1121.¶13-16.   

Second, Fig.2a also indicates that Shapero’s target-specific primers (“TSP”) 

hybridized on-target.  Shapero found reproduceable smears in the expected size 

range of 150-500 bp, indicating that the TSPs hybridized on-target.  EX1006.4.  Dr. 

Metzker agrees.  EX1121.¶16. So does Dr. Bustamante: “what I said is what they’re 

reporting here is a size distribution consistent with what they expected giving a wide 

range of product lengths between 150 to 500 base pairs consistent with on-target 

priming.  I’m happy to agree with the experts that this is strong evidence of on-

target priming.” EX1120.215:13-21 (emphasis added).  

Shapero’s high on-target rates are also consistent with his discrimination and 

concordance scores.  EX1121.¶¶17.  Nonetheless, PO claims that the discrimination 

scores of 99.4%, call rates of 96.2%, and concordance rates of 98.6% between 
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MARA and the prior “WGSA” preparation method would have indicated that 

WGSA was much more accurate and steered a POSA away from believing that 

MARA was an acceptable library preparation method for NGS.  POR.26-27; 

EX2107.¶226-227.  That is not the case.  

The slight differences in discrimination and concordance scores between 

MARA and WGSA are not significant and would not have indicated to a POSA that 

MARA was unacceptable for NGS.  EX1121.¶¶16-17.  That is especially true 

because the MARA experiments used a discrimination score threshold of .08 

whereas WGSA used a threshold more than 50% lower: .03. 

EX.1006.Table1.Caption; EX1121.¶¶16-19.  Dr. Bustamante had not properly 

considered the different thresholds before his deposition.  EX1120.124:23-128:22, 

145:7-146:14-20 (less SNPs called when DS increased). 

Dr. Bustamante called the Shapero authors experts in the types of experiments 

they were performing.  EX1120-150:20-25, 203:25-2045:10.  POSAs would as well.  

EX1121.¶20.  There is no reason that given all the data presented in Shapero that a 

POSA would discount the conclusions the Shapero experts reached about the success 

of MARA:   
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• “MARA may serve as target preparation method for highly multiplexed locus-

specific SNP genotyping that far exceeds the capacity of standard traditional 

multiplex PCR” EX1006.22 

• “MARA is a method designed to generate locus-specific DNA target 

sequences in a highly multiplexed manner” Id.3. 

• “These results show that the presence of locus-specific primers allows specific 

target sequences to be amplified, and in the absence of primers only small 

quantities of non-specific products are generated” Id.5. 

• “Thus, unique locus-specific products are all in a form that allows re-

amplification in a universal secondary reaction using a pair of common 

primers.  Importantly, unwanted generic amplification of all input genomic 

DNA restriction fragments is uncoupled from amplification of selected 

fragments harboring SNPs of interest that are targeted with locus-specific 

primers, resulting in a reduced-complexity DNA fraction containing 

sequences of interest.” Id.7  

• “Since the efficiency of the primers in MARA did not decrease as the level of 

multiplexing increased from 1000 to greater than 4000-plex, it is conceivable 

that MARA could function at the level of 10,000-plex...” Id.8.  

III. PRIOR PCR ART DOES NOT TEACH AWAY FROM SHAPERO 

PO argues a POSA would avoid using Shapero’s enrichment method for NGS 

because numerous articles allegedly criticize PCR and single primer extension-based 

 
2   Pages refer to x/9 
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preparation methods.  EX1121.¶¶21-52.  PO also claims numerous references citing 

Shapero criticize its results or fail to specifically teach combining it with NGS. PO’s 

citations do not establish teaching away which requires a showing that the claimed 

combination “would be unproductive.”  Galderma, 737 F.3d at 739.  In fact, as 

explained below, when the issue of specificity for NGS is addressed at all in the cited 

references, they support that a POSA would have had the motivation to combine 

Shapero’s highly-multiplexed methodology with NGS. 

A. General PCR and SPE Produced Target-Specific Amplicons 

PO claims multiple references teach that because SPE produced high off-

target results the field moved away from SPE by 2012. POR.42-43; EX2107.¶60-

62.  PO ignores a reference from Petitioner showing the opposite. Further, PO’s 

references show SPE produced high on-target rates and a continuing interest to 

improve the method even further.  For example, Siebert, EX1044/1101, is a 

reference that used SPE to enrich regions of interest and prepare them for 

sequencing. EX1101.1088; EX1121.¶21.  Just like the ’012 patent, Siebert taught: 

ligating adaptors, performing SPE, and amplifying the extension product with a 

common primer annealing to adaptor sequence complements.  EX.1120.333:8-

334:14.  

Dr. Bustamante agreed with Siebert’s conclusion that the method produced 

high-specificity, and no off-target binding. Id.345:15-19; EX1101.1088(“the high 
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specificity of the method described…”).  High on-target binding and specificity were 

reported two years later in other Siebert group publications utilizing SPE.  

EX1045.16:30-42;16:56-17:29 (discussing sequencing the products after SPE); 

EX1112.138 (SPE with suppression adaptors increases specificity and resulted in no 

detectable background in sequenced products). EX1121.¶21. 

Similarly, references PO cited confirm SPE was a viable enrichment method 

that produced high on-target results.  For example, PO claims Sohn’s statement that 

SPE gene walking could be improved would have steered a POSA away from using 

SPE.  POR.42.  The opposite is true.  Sohn identified two problems with SPE genome 

walking: low amplification efficiency and non-specific amplification.  EX2050.¶8.  

Rather than giving up on SPE, Sohn solved the problems.  By increasing adaptor 

ligation efficiency, Sohn alleviated low amplification efficiency. Id.¶10.  He 

minimized non-specific amplification using a 3’ OH block on the adaptor. Id.¶63.  

Thus, Sohn would not dissuade a POSA from using SPE. EX1121.¶¶22-24. 

Notably, Shapero experienced neither of the problems Sohn identified: 

Shapero produced sufficient amplification products, and he minimized non-specific 

amplification products by using a 3’ blocking group on the adaptors to prevent the 

common primers from independently amplifying.  EX1006.Fig.1(“The 3’ amino 

block helps to prevent background genomic amplification.”);EX1120.356:5-16 

(Shapero’s common primers will not produce amplification products on their own 
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independent of the target specific); see also EX1101.1087(identifying an amine 

blocking group); ).  EX1121.¶¶22-24. 

PO’s citation to Miura also does not demonstrate a teaching away from using 

SPE.  POR.42; EX1120.34-35. As with Sohn, it shows that those in the field believed 

in SPE and continued to optimize its performance.  EX1121.¶25. Miura addressed 

off-target events by designing a primer optimization algorithm that improved 

specificity by focusing on the 3’ end of the primer. EX2047.4363; EX1121.¶25. 

Using the new algorithm, 90% of the amplification products Miura produced with 

SPE were on-target.  Id.; EX1120.356:17-357:16. Shapero also focused on the 3’ 

end as of the TSP.  EX1006.7(Materials and Methods); EX1121.¶25. Consequently, 

Miura encourages, not discourages, a POSA to use SPE by teaching primer 

optimization strategies if problems are encountered.  EX1121.¶25.  

Therefore, PO’s claim that “researchers outright dismissed the use of a single 

target specific primer for enrichment” is unfounded.  POR.43; EX2107.¶94 (both 

citing Bustin, EX2018).  No reading of Bustin supports these conclusions.  

EX1121.¶26. Bustin describes RT-PCR, not creating enriched libraries for analysis 

in a separate assay, like Shapero and the ’012 patent. EX1121.¶26. There is no 

rejection of using SPE to create an enriched library as it is not discussed at all.  Id. 

Bustin focuses on creating amplicons, not necessarily multiplexed ones, using 
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traditional primer pairs that have been designed to optimize their specificity.  

EX2018.598; EX1121.¶26.  

B. The Inventors Did Not Believe SPE Had Problems 

It is not credible that a POSA believed existing SPE methods like Shapero 

produced so many off-target events that NGS could not sequence such libraries.  

Surely, if there were well-known problems as PO now claims, the ’012 patent would 

have identified them and offered solutions.  Despite being given multiple 

opportunities, however, Dr. Bustamante could find no identification of existing SPE 

problems in the ’012 patent nor any solutions to those alleged problems.  

EX1120:241:3-269:20. That is because references like Shapero, Siebert, Sohn, and 

Miura had already solved any problems.  EX1121.¶27. The only reasonable 

conclusion, therefore, is that the problems PO claims a POSA would have 

recognized with SPE did not exist when the ’012 patent was filed.   

C. The Prior Art Did Not Criticize Shapero 

PO claims numerous publications specifically criticize Shapero’s MARA 

enrichment.  POR.46.  Mere suggestions of alternatives for particular applications 

or providing optimization suggestions does not establish teaching away. In re 

Fulton, 391 F.3d 1195, 1201 (Fed. Cir. 2004) (“the prior art’s mere disclosure of 

more than one alternative does not constitute a teaching away from any of these 
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alternatives because such disclosure does not criticize, discredit, or otherwise 

discourage the solution claimed”). 

For example, Liu, while focusing on the overall Shapero process, not just the 

enrichment method, said that while techniques for high-throughput identification of 

large numbers of SNPs are “highly efficient,” other methods may be more practical 

for identifying low to moderate numbers of SNPs.  EX2141.2,6; EX1121.¶¶28-29. 

Liu never identifies the enrichment methodology of Shapero as being flawed.  Id. 

Notably, Liu recognizes that both NGS and array resequencing like Shapero can be 

used to identify SNPs.  Id.  

Bui makes similar observations.  He recognizes how powerful techniques such 

as Shapero (ref.12) are for large scale SNP discrimination.  EX2138.2.  He simply 

proposes a methodology he believes is better for small-scale genotyping.  

EX2138.Abstract; EX1121.¶30.  

Palka-Santini also does not criticize the enrichment results of Shapero.  It 

recognizes that Shapero (ref.30) allows for highly-multiplexed PCR by replacing a 

TSP with a common one.  EX2139.10; EX1121.¶31. The claim that the process is 

time consuming because it requires multiple steps like digestion and ligation of 

adaptors (id.) is not one that would dissuade a POSA from using it for enrichment, 

especially given the time-consuming alternatives for highly-multiplexed reactions.  

EX1121.¶31. Further, the statement that multi-step processes are prone to 
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contamination, citing to ref.25, also would not dissuade a POSA from using 

Shapero’s enrichment method.  EX1121.¶31.  Ref.25 was published four years 

before Shapero and thus could not support a finding that Shapero’s methodology 

was prone to contamination.  EX1121.¶31.  

Dahl discusses “padlock probes” to create enriched libraries and Howell is a 

book chapter by multiple Dahl authors covering various SNP detection 

methodologies.  Neither publication states that Shapero results in high rates of off- 

target amplicons or that it is “rejecting Shapero” as PO claims.  POR.46-47.  Dahl 

never specifically discusses Shapero.  Rather, Shapero is part of a string cite about 

methods that allow subsets of genomes to be amplified using adaptor PCR.  

EX2167.1.  EX1121.¶32.  Later, Dahl states that the only current way to amplify 

many defined sequences in the same reaction is using primer pairs. Id.  If that was 

interpreted to mean Shapero does not teach multiplexing, as PO claims, it would 

contradict the explicit teaching in Shapero and later statements by the same authors. 

EX1121.¶32.  

In Howell, three of the five Dahl authors state that Shapero (ref. 135) achieved 

amplification of specific genomic sequences with a single TSP and a common 

primer.  EX2130.160; EX1121.¶¶33-34. Howell’s statement that none of the 

enrichment methods to date have achieved the ideal goal of amplifying large sets of 

sequences without any undesired amplification products also does not denigrate 
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Shapero.  Id.  EX1121.¶33. As Dr. Bustamante admitted, no method, including the 

claimed “unexpected results” of PO’s product, is capable of producing no undesired 

amplification products.  EX1120.382:19-385:24.3  Importantly, Howell recognizes 

that while genotyping SNPs in clinical settings has generally focused on known 

SNPs, the methods discussed can be used in combination with, or be replaced 

entirely with, new economical sequencing techniques that can provide the exact 

nature and position of genetic sequences, including unknown SNPs information.  

EX2130.160,163.  EX1121.¶¶33-34.  

IV. MOTIVATION TO COMBINE AND EXPECTATION OF SUCCESS 

PO claims no motivation exists to combine Shapero’s highly-multiplexed 

enrichment method with NGS systems. POR.16,46.  That is not true.  EX1121.¶¶35-

52.  PO cannot dispute that Shapero teaches his enriched libraries can be analyzed 

for SNPs, not just with an Affymetrix chip, but by sequencing, through his specific 

reference to Synvanen.  PO does not dispute that Delseny teaches that NGS, the 

generation of sequencing after Synvanen’s time, can also be used for genotyping.  

POR.32.  Even Dr. Bustamante admitted NGS was used to genotype by 2010.  

EX1120.367:18-24.  These facts satisfy the requirements for finding obviousness 

that the Supreme Court identified in KSR Intern. Co. v. Teleflex Inc., 550 U.S. 398, 

 
3    For the same reason, Shapero’s statement that “absolute specificity” is not 

required does not indicate it produces high rates of off-target amplicons. 

EX1121.¶33.  
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420-421(2007) (at the time of the invention, if there is a known problem for which 

there are a finite number of predictable solutions, the anticipated success leads to a 

finding of obviousness). 

More specifically, Dr. Metzker explains that the same reasons that would have 

led a POSA to analyze a library enriched by Shapero’s method with earlier 

sequencing methods would have led them to analyze the library on the NGS 

platforms. EX1121.¶35.  And there would have been an expectation of success.  Id.  

Nonetheless, PO crafts a lack of motivation to combine argument by misreading 

Delseny, in a way which, even if true, is irrelevant because it relies on non-existent 

claim limitations.  

PO argues that Delseny encourages genotyping by sequencing only when 

genomes were previously sequenced.  POR.32.  Even if that was true, which it is not, 

it still falls within the scope of the claims.4  And, Delseny identifies a benefit of 

genotyping by sequencing allegedly known genomes:  hybridization techniques like 

the Affymetrix chip will miss InDels and repeats whereas sequencing will not. 

EX1007.§4.3; EX1121.¶37. 

PO also claims that a POSA would have understood Delseny to at most teach 

that NGS could be used for whole genome sequencing.  POR.33.  This argument 

 
4   All the examples in the patent call for sequencing the 16s bacterial loci, which 

had been well characterized by 2012.  EX1121.¶39.   
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ignores the entire section in Delseny entitled “Targeted Sequencing.”  EX1007.§4.4.  

Delseny explains how targeted sequencing is important for patients in medicine, and 

how it will surely be applied to plants as well.  Id; EX1121.¶¶38-39.  Delseny cites 

Porreca [ref. 128] as one example of a targeted enrichment method.  Id.  Dr. Metzker 

explains that Porreca extends a single target specific primer to prepare an enriched 

library for sequencing.  EX1121.¶40.  

PO further argues that POSAs would be steered away from sequencing a 

Shapero MARA library on an NGS platform because NGS has high error rates and 

Sanger would have been the preferred modality.  POR.33-34.  First, this ignores 

Delseny’s express recommendation to sequence targeted loci by NGS.  

EX1007.§4.4.  Second, it ignores PO’s own references which teach that while raw 

sequence error rates were initially higher in NGS than Sanger, the raw error rates 

were offset by the higher read depths available in NGS, which can detect variants 

that Sanger cannot.  EX2169.7; EX1121.¶¶41-42.  

Tucker reached the same determination about the raw error rates and read 

depths while discussing various enrichment schemes for NGS and concluded that 

even in clinical diagnostic settings, the accuracy of NGS was high enough that it 

could replace Sanger sequencing when looking for genetic mutations.  EX1013.144-

145; EX1121.¶43. 
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Syvänen also does not teach away from using MARA for NGS.  Shapero 

teaches that MARA is a highly multiplexed targeted library preparation method that 

far exceeds typical multiplexed PCR in preparing a targeted library for SNP 

genotyping. EX1006.1,2.  Shapero cites Syvänen for various ways to accomplish 

SNP genotyping.  EX1006.1[ref.5].  That citation is consistent with the Shapero 

group’s earlier disclosure in Jones EX1011.¶80 (“The amplified sample may be 

analyzed by any method known in the art, for example.…  For other methods of 

genotyping analysis see Syvänen …,”)).  

Syvänen described numerous methods for detecting SNPs, with PCR being 

used to amplify the targeted region and provide the sensitivity and specificity for 

detecting SNPs.  EX1012.4; EX1121.¶44.  Syvänen describes Pyrosequencing (ref 

72,74) which can sequence 50 bp fragments, as one SNP genotyping method.  

EX1012.5.  While Syvänen recognized that PCR amplification was the workhorse 

in all the methods for SNP detection, she suggested that future methods may be better 

served if they avoided amplification.  EX1012.11.  Her 2001 suggestion was not 

followed; by 2010, using PCR amplification to prepare and sequence libraries on 

NGS platforms was dominant and well accepted.5  EX1121.¶44; EX1013 (Figs. 2, 

 
5   PO cites Arid (EX2042.011) to claim a POSA would avoid PCR amplification. 

POR.45. While Arid states that avoiding PCR would avoid any bias it introduces, it 

also states that is not practical for applications and his improved PCR conditions 

should alleviate most of the PCR bias issues. Thus, Arid would not teach away from 

using Shapero to prepare an enriched library for NGS.  EX1121.¶44. 



U.S. Patent No. 10,036,012 – Petitioner’s Reply 

  17 

3, 4 identifying NGS sequencing based on amplification); EX2011.117 (identifying 

numerous amplification-based target enrichment methods used for NGS and stating 

“the specificity of PCR will almost certainly always exceed that of hybrid capture, 

and its uniformity may never be matched by either hybrid capture or MIPS”).  

Consequently, nothing in Syvänen would have dissuaded a POSA in 2012 from 

using Shapero’s MARA with NGS to detect SNPs.  EX1121.¶44.  

The same is true for Metzker’s 2010 NGS sequencing review article that PO 

claims “echoed” Synanen’s teaching away from using PCR amplification with NGS. 

POR.40.  PO cropped a quote from Dr. Metzker’s paper to make its echoing 

argument.  In the full quote, Dr. Metzker said that standard primer pair PCR would 

require tens of thousands of multiplexed PCR primers to use the entire capacity of 

NGS sequencing systems, which at that point was not practical.  EX1025.41.  That 

is merely a recognition of the problem that Shapero and others had stated by 2005: 

standard multiplexed PCR could not be enabled beyond several dozen loci per 

reaction.  EX1006.1,7; EX1121.¶45.  That statement is not a teaching that Shapero’s 

PCR enrichment technique could not be used with NGS.  Rather, it is a motivation 

to use it.  EX1121.¶45.  

MARA enabled 250, 750, 1110 and 4365 loci to be enriched in a single 

reaction, with all the reported evidence indicating high on-target rates.  EX1121.¶45.  

Further Shapero suggested their results demonstrated that MARA could even 
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function at levels of 10,000-plex.  EX1006.13; EX1121.¶45.  As Dr. Metzker 

explains, this would be further motivation for a POSA to have used MARA enriched 

libraries with NGS.  EX1121.¶45.  

In 2010, the state of the art in PCR multiplexed enriched libraries was the 

Raindance system.  EX1025.11; EX1121.¶46.  It reported simultaneous 

amplification of 3976 products using microdroplet PCR.  Id.  This is less than the 

4365-plex experiment Shapero conducted with good results.  EX1121.¶46. 

Moreover, the Raindance methodology required a special instrument system to 

create the individual droplets that would act as individual reaction vessels for each 

PCR reaction.  Id.  MARA avoided that special instrument cost.  Id. 

MARA also provided advantages over hybrid capture methods of enrichment 

that would have motivated a POSA to use it.  Hybrid capture required primers of 

hundreds of bases, at least double the length of MARA primers.  EX1121.¶47.  

Hybrid capture also required many primers and a complex method of capturing, 

segregating and then amplifying the captured products.  Id.  The other prominent 

enrichment method, padlock probes experienced problems with target coverage.  Id. 

The MARA methodology, however, could be performed with standard 

reagents, more manageable primers, and technology that was present in the 

laboratories of scientists who performed PCR, a widely used technique.  Id.  Both 

coverage and on target rates were understood to be good.  Id. 
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Given the results presented in Shapero and the capabilities of NGS systems 

by 2012, a POSA would have had an expectation of success in combining a MARA 

enriched library with NGS to sequence regions that were of interest, whether for 

SNP detection or otherwise.  EX1121.¶48.  A POSA would not have been dissuaded 

from this combination because of the capacity of an NGS instrument or the cost of 

using that entire capacity in a sequencing run. 

By 2010, a single investigator’s experiment to sequence an enriched library 

did not use the entire capacity of an NGS systems.  EX1121.¶49.  As Tucker pointed 

out in 2009, investigators could pool their samples on NGS systems and use barcodes 

to keep track of which results belonged to which investigator.  EX1013.8 (citing 

Varley 2008).  Dr. Bustamante confirmed that by 2011, core facilities pooled 

samples from different investigators into one run and then split the cost of a 

sequencing run.  EX1120.282-284; EX1121.¶¶49-50.  For all these reasons, 

combining MARA with NGS was obvious. 

The cases PO cites do not dictate a different result.  In Virtek Vision Intern. 

ULC v. Assembly Guidance Systems, Inc., 97 F.4th 882, 888 (Fed. Cir. 2024), and 

InTouch Tech., Inc. v. VGO Communications Inc., 751 F.3d 1327, 1351-352 (Fed. 

Cir. 2014), the experts only provided bare conclusions and failed to provide an 

articulated rational underpinning for combining references.  Here, Dr. Metzker laid 

out myriad reasons why a POSA would be motivated to use a Shapero library for 
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NGS.  EX1121.¶¶4-51; EX1002.¶¶157-218.  In Leo Pharmaceutical Prods., Ltd. v. 

Rea, 726 F.3d 1346 (2013), the prior art did not even recognize the problem or offer 

a solution.  Id. at 1353.  Here, Shapero identified and solved the same problem as 

the ’012 patent. Further, while the passage of many decades between the prior art 

reference and the Leo invention suggested hindsight analysis, Shapero was 

published only 8 years before the priority date.  Cf. In re Ethicon, Inc., 844 F.3d 

1344, 1352 (Fed. Cir. 2017) (“The mere age of the references is not persuasive of 

the unobviousness of the combination of their teaching” without evidence the art 

tried and failed to solve the problem).    

V. SECONDARY CONSIDERATIONS DO NOT SUPPORT NON- 

OBVIOUSNESS 

A. There Was No Teaching Away or Relevant Skepticism 

As discussed previously, the articles that PO relied on like Miura, Sohn, 

Metzker and Syvänen did not teach away from using Shapero’s MARA method.  At 

most, they identified areas in SPE that could be optimized and taught how to do so.  

Other references, in addition to not being consistent with PO’s reading, lack the 

required legal and factual nexus for a secondary consideration.   

EX2139, published years before Shapero, could not be commenting on his 

results.  EX2130 is only stating that Shapero does not produce zero undesired 

amplification products, a requirement that is not in the claims and that no one, 

including the inventors, have achieved.  EX1120.383:11-385:24; see also Ethicon, 
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Inc., 844 F.3d at 1352 (rejecting secondary considerations that rely on unclaimed 

features). 

Dr. Bustamante admitted that the claims required no particular level of 

enrichment, and no levels were discussed as preferred in the specification.  

EX1120.160:9-161:11.  PO’s reliance (POR.56-57) on Dr. Brooks’ personal 

skepticism (EX2026.37-38) about levels of enrichment is, therefore, legally 

irrelevant.  Ethicon 844 F.3d at 1352 (rejecting secondary considerations that rely 

on expert’s personal beliefs rather than what a POSA would believe.)  

Factually, neither Dr. Bustamante nor Dr. Metzker agree with Dr. Brooks’ 

50% enrichment level expectation. EX1120.279:6-16,280:6-281:7; EX1121.¶7.  

Similarly, Dr. Bustamante stated that even if 95% of the material generated during 

amplification was off-target, one could still get useful information off an NGS 

sequencing instrument and a POSA would not be dissuaded from doing so.  

Id.161:19-164:3. This factually contradicts Dr. Brooks’ claim that at enrichment 

levels of 50% would “confound” NGS sequencing.  EX.2026.¶14.  Unlike Dr. 

Brooks’ bare personal conclusion, Dr. Bustamante pointed to published papers, that 

showed useful sequencing data was obtained on Illumina sequencers prior to 2012 

even with levels of enrichment well below or at the 50% level.  EX1120:162:5-

167:7(referencing EX1102), 321:5-10, 324:9-326:14(referring to publications cited 

in EX1025).   
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Dr. Brooks’ declaration is factually and legally insufficient to establish 

teaching away and skepticism.    

B. No Long-Felt Unmet Need Existed 

PO’s unmet need argument focuses on the desire for faster and more cost-

effective methods for preparing enriched libraries. POR.57-59.  Shapero had already 

disclosed the exact same library preparation enrichment steps of the ‘012 patent 

claims. EX1120.265:7-17. Thus, PO cannot argue that the ’108 patent solved an 

unmet need when the solution already existed. Nike, Inc. v. Adidas AG, 955 F.3d 45, 

55 (Fed. Cir. 2020) (finding no unmet need because “other methods” to meet the 

need “existed before the date of invention”). Moreover, it is improper to rely on 

unclaimed elements to support a secondary consideration. Ethicon 844 F.3d at 1352. 

Here the ‘012 patent claims have no speed or cost requirements.  In any event, 

Shapero solved the cost and speed issues by teaching the preparation enriched 

multiplex libraries using SPE years before the ‘012 patent drafted claims covering 

SPE but not limited to multiplexing. EX1120.297:21-300:8, 342:13-345:19  

C. Industry Praise Does Not Support Non-Obviousness 

PO cites Barchi (EX2065) and Scaglione (EX2068) as praising its commercial 

product.  But what PO describes these articles praising is the library preparation 

method that relies on SPE because it simplifies panel design and allows higher levels 

of multiplexing.  POR.60. Again, the ’012 claims do not require multiplexing.  
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Further, Shapero prepared libraries in the same way as the ’012 patent and published 

the exact same benefits that PO now espouses.  EX1006.  Another article PO relies 

on, EX2067.3, identifies the same benefits as Barchi and Scaglione and then quotes 

Tecan’s own product manager to hype the benefits of the product.  Geo. M. Martin 

Co. v. All. Mach. Sys. Int'l LLC, 618 F.3d 1294, 1305 (Fed. Cir. 2010) (dismissing 

“self-serving statements”).  These instances of “praise” are factually and legally 

insufficient to establish non-obviousness.  

D. QIAGEN Did Not Copy The Claimed Inventions 

PO cites no facts establishing copying.  That details of its product were 

available to the public in 2015 does not show that anyone at QIAGEN accessed that 

information.  POR.62.  Similarly insufficient is PO’s claim that QIAGEN had access 

to technical documents about the ’012 patent and other pending patent applications 

during diligence exploring the purchase of PO’s predecessor in 2013.  PO cites 

QIAGEN’s answer to the complaint as support for the preceding allegation.  

EX2170.31-32.  But QIAGEN denied that it received unfettered access to 

confidential information about Nugen’s technology and trade secrets and IP.  Id.  It 

further denied that it had received lists of all pending patent applications and file 

histories.  Id.  Nothing in these denials establishes that QIAGEN copied the ’012 

inventions.  
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Last, PO points to a side-by-side comparison of the library preparation steps 

in PO’s product and QIAGEN’s products and claims similarities establish copying.  

POR.63-64.  Dr. Bustamante admitted, however, the QIAGEN workflow is closer to 

the Shapero workflow than PO’s.  EX1120.390:2-402:9. 

E. QIAGEN’s Statements Do Not Support Non-Obviousness 

The benefits that QIAGEN described in its marketing materials, like high PCR 

multiplexing capabilities and fewer primers, were benefits that Shapero had 

identified.  EX1006.1.  Thus, QIAGEN’s marketing document stating that the 

approach was revolutionary simply means it was a departure from what people had 

generally done and does not identify when the idea came into being. Moreover, 

QIAGEN also attributed the robustness of its product to the use of UMI’s and primer 

design, elements that are not part of the ‘012 claims. EX2147.2,5.  Because QIAGEN 

was pointing to non-claimed elements and benefits recognized in Shapero these 

statements do not support non-obviousness. Ethicon, 844 F.3d at 1352.   

F. There Were No Unexpected Results 

As with other secondary considerations, for unexpected results to be legally 

relevant, PO must prove they are due to a claimed rather than unclaimed feature.   

Ethicon, 844 F.3d at 1352.  Here the purported unexpected result is achieving 90% 

on target reads while expecting only 50%.  POR.67.  In the first instance, Dr. Brooks 

refers to his own expectations rather than the required POSA’s. EX2026.¶14 (“I was 
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skeptical … I thought … I thought … I thought …”).  It is only a POSA’s expectation 

that can establish this secondary consideration.  Ethicon, 844 F.3d at 1352 

(“Ethicon’s expert never even opined that the results … would have been unexpected 

to a person of ordinary skill in the art”).    

Drs. Bustamante and Metzker refute Dr. Brooks’ personal expectation from a 

factual standpoint. EX1120.279:6-16,280:6-281:7; EX1121.¶7. More specifically, 

given that all the data in Shapero indicates it is free of primer-dimers, produces 

amplicons of the expected size and gives detection results that cover virtually 

everything it is supposed to, there is no basis to expect it was only producing 50% 

on target.  EX1121.¶¶15-16. Additionally, because the ‘012 claims do not require 

any level of enrichment the “unexpected 90% enrichment” is not relevant because it 

is not tied to a claim element.  Ethicon, 844 F.3d at 1352.   

VI. CONCLUSION 

For the foregoing reasons, the Board should determine that all challenged 

claims are unpatentable. 
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