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Appendix B-1: Infringement Claim Chart for U.S. Patent No. 10,770,170 and QX600 

Use of Bio-Rad’s QX600 Droplet Digital PCR System ddPCR (“QX600”) infringes Claims 1-20 of U.S. Patent No. 10,770,170 (“the 
’170 Patent”). 

The accused QX600 includes both the QX600 Droplet Digital PCR System and the QX600 AutoDG Droplet Digital PCR System, 
including all the various additional devices, software, accessories, and/or components used in connection with the QX600.  Reference 
to QX600 will be understood to refer to both versions of the system. 

As non-limiting examples, Plaintiffs identify where and how use of the Accused Product performs each and every step of the below 
claimed method.  Elements from other charts may be used in combination with the below to perform the steps of the claimed method, 
and Plaintiffs incorporate all other ’051 Charts here by reference. 

On information and belief, the QX600 is used with other devices, accessories, and components to practice the claimed methods of the 
’051 Patent.  See https://www.bio-rad.com/en-us/product/qx600-droplet-digital-pcr-system?ID=b07d12ac-0585-fc4c-a586-
3ddf20d5c4a0 and https://www.bio-rad.com/en-us/product/qx600-autodg-droplet-digital-pcr-system?ID=0d9e49a4-cf92-f9a9-5779-
ef412180f1ed.  A list of non-limiting examples of such devices, accessories, and/or components include:  

 The QX600 Droplet Reader;
 Software, such as the QX Manager Software (Premium and/or Standard Editions);
 A droplet generator, such as the Bio-Rad Automated Droplet Generator and/or QX200 Droplet Generator;
 A thermal cycler, such as the C1000 Touch Thermal Cycler with 96-Deepwell Reaction Module and/or PTC Tempo Deepwell

Thermal Cycler;
 A plate sealer, such as the PX1 PCR Plate Sealer;
 ddPCR kits and reagents, such as

o PrimePCR ddPCR Assays,
o ddPCR Multiplex Supermix,
o ddPCR Supermixes for Probes (No dUTP),
o ddPCR Supermix for Probes,
o One-Step RT-ddPCR Advanced Kit for Probes,
o ddPCR Buffer Control for Probes,
o Residual DNA Quantification Supermixes,
o QX200 ddPCR EvaGreen Supermix,
o QX200 Buffer Control for EvaGreen, and

BIO-RAD EX.1012.001

https://www.bio-rad.com/en-us/product/qx600-droplet-digital-pcr-system?ID=b07d12ac-0585-fc4c-a586-3ddf20d5c4a0
https://www.bio-rad.com/en-us/product/qx600-droplet-digital-pcr-system?ID=b07d12ac-0585-fc4c-a586-3ddf20d5c4a0
https://www.bio-rad.com/en-us/product/qx600-autodg-droplet-digital-pcr-system?ID=0d9e49a4-cf92-f9a9-5779-ef412180f1ed
https://www.bio-rad.com/en-us/product/qx600-autodg-droplet-digital-pcr-system?ID=0d9e49a4-cf92-f9a9-5779-ef412180f1ed
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o ddPCR Library Quantification Kit for Illumina TruSeq; 
 Consumables, such as  

o ddPCR 96-Well Plates,  
o Droplet Generation Oil for Probes,  
o QX200 Droplet Generation Oil for EvaGreen,  
o Droplet Reader Oil,  
o DG8 Cartridges and DG8 Gaskets,  
o DG8 Cartridge Holders,  
o pierceable foil such as the PCR Plate Heat Seal,  
o DG32 Cartridges for AutoDG,  
o Pipet Tips for AutoDG,  
o Pipet Tip Waste Bin for AutoDG; 

 PrimePCR Primers, Assays and Arrays; 
 Each of the assays identified in these Infringement Contentions; and/or  
 Any other processes, procedures, devices, and/or system components used to facilitate the performance of the steps of the 

Asserted Claims. 

See https://www.bio-rad.com/en-us/product/qx600-droplet-digital-pcr-system?ID=b07d12ac-0585-fc4c-a586-3ddf20d5c4a0; 
https://www.bio-rad.com/en-us/product/qx600-autodg-droplet-digital-pcr-system?ID=0d9e49a4-cf92-f9a9-5779-ef412180f1ed.  

Bio-Rad directly infringes the Asserted Claims by using the QX600 alone and/or with the above-listed devices, software, accessories, 
and/or components to perform each and every step of the claim methods below.  By way of non-limiting example, Bio-Rad uses the 
QX600 in connection with (but not exclusively with) the various assays identified in these Infringement Contentions to practice each 
and every step of the Asserted Claims. 

Bio-Rad also indirectly infringes the Asserted Claims by providing the QX600 alone and/or with the accompanying QX Manager 
Software.  Bio-Rad also induces customers and/or end users to use the QX600 and/or QX Manager Software to infringe by inducing 
them to use these products in a way that performs each step of the Asserted Claims as described below and throughout these 
Infringement Contentions in violation of 35 U.S.C. § 271(b).  By way of non-limiting example, such customers and/or end users use 
the QX600 in connection with (but not exclusively with) the various assays identified in these Infringement Contentions to practice 
each and every step of the Asserted Claims. 

Bio-Rad also contributes to the infringement of customers and/or end-users by providing the QX600 and/or the QX Manager to the 
same who then perform each step of the Asserted Claims as described below and throughout these Infringement Contentions in 

BIO-RAD EX.1012.002

https://www.bio-rad.com/en-us/product/qx600-droplet-digital-pcr-system?ID=b07d12ac-0585-fc4c-a586-3ddf20d5c4a0
https://www.bio-rad.com/en-us/product/qx600-autodg-droplet-digital-pcr-system?ID=0d9e49a4-cf92-f9a9-5779-ef412180f1ed
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violation of 35 U.S.C. § 271(c).  By way of non-limiting example, such customers and/or end users use the QX600 in connection with 
(but not exclusively with) the various assays identified in these Infringement Contentions to practice each and every step of the 
Asserted Claims. 

On information and belief, Bio-Rad also supplies or causes to be supplied in or from the United States all or a substantial portion of 
the QX600 and/or QX Manager Software such that Bio-Rad induces infringe of customers or end users outside the United States in 
violation of 35 U.S.C. § 271(f)(1).  For like reasons as described above, Bio-Rad contributes to the infringement of customers or end 
users outside the United States in violation of 35 U.S.C. § 271(f)(2). 

On information and belief, to the extent Bio-Rad performs the steps of the Asserted Claims outside the United States and subsequently 
imports, offers to sell, sells, and/or uses the results of the claimed methods within the United States, Bio-Rad infringes in violation of 
35 U.S.C. § 271(g). 

Plaintiffs allege infringement both literally and under the doctrine of equivalents. 

As non-limiting examples, Plaintiffs identify where and how use of the Accused Product performs each and every step of the below 
claimed method. 

Claims Exemplary Disclosure of Accused Product 

[1-PRE] 

1. A method of 
unambiguously 
detecting any 
unique 
combination of 
presence or 
absence of at least 
five 
polynucleotide 
analytes in a 

To the extent the preamble is found to be limiting, the QX600 Droplet Digital PCR System is used to 
perform a method of unambiguously detecting any unique combination of presence or absence of at least 
five polynucleotide analytes in a plurality of droplets the presence or absence of at least seven 
polynucleotide analytes, in any combination of presence or absence, in a single sample solution volume, 
both literally and under the doctrine of equivalents.   

For example: 

BIO-RAD EX.1012.003
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plurality of 
droplets, the 
method 
comprising:  

 

BIO-RAD EX.1012.004
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See https://www.bio-rad.com/en-us/product/qx600-droplet-digital-pcr-system?ID=b07d12ac-0585-fc4c-
a586-3ddf20d5c4a0. 

 

BIO_CCODE00008190 at BIO_CCODE00008191 

BIO-RAD EX.1012.005

https://www.bio-rad.com/en-us/product/qx600-droplet-digital-pcr-system?ID=b07d12ac-0585-fc4c-a586-3ddf20d5c4a0
https://www.bio-rad.com/en-us/product/qx600-droplet-digital-pcr-system?ID=b07d12ac-0585-fc4c-a586-3ddf20d5c4a0
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The ability to quantify 12 targets with 6 colors must include the steps of identifying the presence or absence 
of at least 7 of those targets.  

 

BIO_CCODE00008190 at BIO_CCODE00008192 

The system allows for clear discrimination of multiple targets and more accurate and reproducible 
quantification, which allows it to detect the presence or absence of polynucleotide analytes with high 
accuracy, precision, and reproducibility.  

 

BIO_CCODE00007427 at BIO_CCODE00007449 

The QX600 system provides absolute quantification of nucleic acid target sequences detecting the presence 
or absence of polynucleotide analytes, such as by counting nucleic acid molecules encapsulated in discrete 
volumetrically defined water-in-oil droplet partitions.  

The Automated Droplet Generator is compatible with QX600 Droplet Digital PCR Systems.  

BIO-RAD EX.1012.006
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BIO_CCODE00007427 at BIO_CCODE00007458 

 

See https://www.bio-rad.com/en-us/product/qx600-autodg-droplet-digital-pcr-system?ID=0d9e49a4-cf92-
f9a9-5779-ef412180f1ed  

BIO-RAD EX.1012.007

https://www.bio-rad.com/en-us/product/qx600-autodg-droplet-digital-pcr-system?ID=0d9e49a4-cf92-f9a9-5779-ef412180f1ed
https://www.bio-rad.com/en-us/product/qx600-autodg-droplet-digital-pcr-system?ID=0d9e49a4-cf92-f9a9-5779-ef412180f1ed
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BIO_CCODE00007427 at BIO_CCODE00007633 

 

See https://www.bio-rad.com/en-us/sku/1864101-automated-droplet-generator?ID=1864101 Such samples 
may include, but not be limited to, the following applications: 

BIO-RAD EX.1012.008

https://www.bio-rad.com/en-us/sku/1864101-automated-droplet-generator?ID=1864101
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See https://www.bio-rad.com/en-us/product/qx600-droplet-digital-pcr-system?ID=b07d12ac-0585-fc4c-
a586-3ddf20d5c4a0; see also “Multiplex Assay Design for Epidemiological Wastewater Monitoring with 
Droplet Digital PCR Technology,” BIO_CCODE00008198; see also “Reproducible High-Resolution 
Characterization of AAV Vector Genome Identity Using the QX600,” BIO_CCODE00008202; see also 
“Mutation Detection Multiplexing Using the QX600 Droplet Digital PCR System,” 
BIO_CCODE00008194.   

On information and belief, these applications comprise at least five polynucleotide analytes.  For example: 

In one example, the QX600 ddPCR System can be used for highly sensitive detection of commonly 
monitored pathogens in a rapid and accurate manner. The Multiplex Assay Design for Epidemiological 
Wastewater Monitoring with ddPCR Technology was used to create two 6-plex (e.g., 6 targets) wastewater 
assays and one single-target control assay for the following pathogens: adenoviruses, noroviruses, 
enteroviruses, Legionella, influenza A, influenza B, two monkeypox virus (MPXV) variants, and mouse 
hepatitis virus (MHV) as control. 

BIO-RAD EX.1012.009

https://www.bio-rad.com/en-us/product/qx600-droplet-digital-pcr-system?ID=b07d12ac-0585-fc4c-a586-3ddf20d5c4a0
https://www.bio-rad.com/en-us/product/qx600-droplet-digital-pcr-system?ID=b07d12ac-0585-fc4c-a586-3ddf20d5c4a0
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BIO_CCODE00008198 at 8199 

In another example, the QX600 ddPCR System can be used for high-resolution characterization of an AAV 
vector genome with multiple assays. The high-resolution characterization of AAV vector genome identity 
assay was used to perform two 6-plex (e.g., 6 targets) assays for the detection of 1. RSM2 ddPCR analysis: 
AAV ITR-2, hGFP, CMV-Enh, bGH poly(A), NeoR/KanR, SV40 poly(A); and 2. AAV5 ddPCR analysis: 
AAV ITR-2, GFP-K, CMV-Pro, eGFP, CMV-Enh, SV40 poly(A). 

BIO-RAD EX.1012.010



11 
 

 

BIO_CCODE00008202 at 8204 

In another example, the QX600 ddPCR System can detect mutations commonly associated with non-small-
cell lung cancer in a single-well, 6-plex reaction (e.g., 6 targets). The target mutations detected in this assay 
includes, at least five polynucleotide analytes: EGFR Exon 19 deletions, EGFR WT, KRAS G12C, EGFR 
L858r, BRAF V6000E, EGFRT790M. 

 

BIO-RAD EX.1012.011
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BIO_CCODE00008194 at 8194 

 

BIO_CCODE00008194 at 8195 

[1a] 

(a) providing a 
sample 
comprising, or 
potentially 
comprising, at 
least one of said 
at least five 
polynucleotide 
analytes; 

See Appendix A-01 at [1a.1] (“providing a sample solution volume comprising or potentially comprising at 
least one of at least seven polynucleotide analytes”). 

The QX600 Droplet Digital PCR System is used to perform the step of providing a sample comprising, or 
potentially comprising, at least one of said at least five polynucleotide analytes, both literally and under the 
doctrine of equivalents.   

 
An exemplary description of the ddPCR Workflow is described in the QX600 Instruction Manual, which 
also describes a process for sample solution provision: 

BIO-RAD EX.1012.012
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BIO_CCODE00007427 at 7450; see also BIO_CCODE00007643 at 7666.  

Samples may be provided by combining DNA or RNA with primers, probes dye, and Bio-Rad ddPCR 
supermixes.  See id. 

Samples may be further provided using a droplet generator such as the AutoDG or QX200 Droplet 
Generator.  See, e.g., BIO_CCODE00006235 at -6271 through -6289; BIO_CCODE00008417-8418; 
BIO_CCODE00006175 at -6203 through 7207. 

Samples may be further provided by via a thermal cycler.  Two exemplary thermal cyclers offered by Bio-
Rad include the PTC Tempo Thermal Cycler and the C1000 Touch Thermal Cycler.   

BIO-RAD EX.1012.013
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https://www.bio-rad.com/en-us/product/c1000-touch-thermal-cycler?ID=LGTW9415; https://www.bio-
rad.com/en-us/sku/12015392-ptc-tempo-deepwell-thermal-cycler?ID=12015392.  

During the thermal cycling, a plate sealer such as the PX1 PCR Plate Sealer may optionally be used: 

BIO-RAD EX.1012.014

https://www.bio-rad.com/en-us/product/c1000-touch-thermal-cycler?ID=LGTW9415
https://www.bio-rad.com/en-us/sku/12015392-ptc-tempo-deepwell-thermal-cycler?ID=12015392
https://www.bio-rad.com/en-us/sku/12015392-ptc-tempo-deepwell-thermal-cycler?ID=12015392
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https://www.bio-rad.com/en-us/sku/1814000-px1-pcr-plate-sealer?ID=1814000. 

Samples may be also provided via a well plate in connection with the QX600 Droplet Reader.  See 
generally BIO_CCODE00007427, BIO_CCODE00007643, BIO_CCODE00008141, 
BIO_CCODE00008190, BIO_CCODE00008194, BIO_CCODE00008198, and BIO_CCODE00008202.  
Exemplary processes for providing samples is described at BIO_CCODE00007427 at 7477-7493 and 
BIO_CCODE00007643 at 7691-7711. 

The samples provided in connection with the QX600 comprise at least of at least seven polynucleotide 
analytes (referred to as “targets”).  For example: 

BIO-RAD EX.1012.015

https://www.bio-rad.com/en-us/sku/1814000-px1-pcr-plate-sealer?ID=1814000
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BIO_CCODE00008190 at BIO_CCODE00008191 

 

BIO_CCODE00007427 at BIO_CCODE00007449 

The QX600 system requires dividing each sample into a sample solution volume (e.g., a water-in-oil 
droplet) with target and background DNA randomly distributed into the droplets and allowing for 
quantification of at least seven targets in a single well:   

BIO-RAD EX.1012.016
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BIO-RAD EX.1012.017
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BIO-RAD EX.1012.018
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BIO_CCODE00007427 at 7505-7507; see also BIO_CCODE00007643. 

The QX600 system requires the introduction of a sample to the system in order to perform an analysis, 
including preparing the samples for PCR by combining DNA or RNA with primers, probes dye, and Bio-
Rad ddPCR supermix. The QX600 system requires dividing each sample into a sample (e.g., a water-in-oil 
droplet) with target and background DNA randomly distributed into the droplets and allowing for 
quantification of 12 targets in a single well. Thus, each sample can comprise at least one of at least five 
polynucleotide analytes (e.g., quantification of up to 12 targets). 

Such samples may include, but not be limited to, the following applications: 

BIO-RAD EX.1012.019
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See https://www.bio-rad.com/en-us/product/qx600-droplet-digital-pcr-system?ID=b07d12ac-0585-fc4c-
a586-3ddf20d5c4a0; see also “Multiplex Assay Design for Epidemiological Wastewater Monitoring with 
Droplet Digital PCR Technology,” BIO_CCODE00008198; see also “Reproducible High-Resolution 
Characterization of AAV Vector Genome Identity Using the QX600,” BIO_CCODE00008202; see also 
“Mutation Detection Multiplexing Using the QX600 Droplet Digital PCR System,” 
BIO_CCODE00008194.   

On information and belief, these applications comprise at least five polynucleotide analytes.  For example: 

In one example, the QX600 ddPCR System can be used for highly sensitive detection of commonly 
monitored pathogens in a rapid and accurate manner. The Multiplex Assay Design for Epidemiological 
Wastewater Monitoring with ddPCR Technology was used to create two 6-plex (e.g., 6 targets) wastewater 
assays and one single-target control assay for the following pathogens: adenoviruses, noroviruses, 
enteroviruses, Legionella, influenza A, influenza B, two monkeypox virus (MPXV) variants, and mouse 
hepatitis virus (MHV) as control. 

BIO-RAD EX.1012.020

https://www.bio-rad.com/en-us/product/qx600-droplet-digital-pcr-system?ID=b07d12ac-0585-fc4c-a586-3ddf20d5c4a0
https://www.bio-rad.com/en-us/product/qx600-droplet-digital-pcr-system?ID=b07d12ac-0585-fc4c-a586-3ddf20d5c4a0
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BIO_CCODE00008198 at 8199 

In another example, the QX600 ddPCR System can be used for high-resolution characterization of an AAV 
vector genome with multiple assays. The high-resolution characterization of AAV vector genome identity 
assay was used to perform two 6-plex (e.g., 6 targets) assays for the detection of 1. RSM2 ddPCR analysis: 
AAV ITR-2, hGFP, CMV-Enh, bGH poly(A), NeoR/KanR, SV40 poly(A); and 2. AAV5 ddPCR analysis: 
AAV ITR-2, GFP-K, CMV-Pro, eGFP, CMV-Enh, SV40 poly(A). 

BIO-RAD EX.1012.021
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BIO_CCODE00008202 at 8204. 

In another example, the QX600 ddPCR System can detect mutations commonly associated with non-small-
cell lung cancer in a single-well, 6-plex reaction (e.g., 6 targets). The target mutations detected in this assay 
includes, at least five polynucleotide analytes: EGFR Exon 19 deletions, EGFR WT, KRAS G12C, EGFR 
L858r, BRAF V6000E, EGFRT790M. 

BIO-RAD EX.1012.022
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BIO_CCODE00008194 at 8194. 

 

BIO_CCODE00008194 at 8195. 

[1b.1] 

(b) forming a mixture 
of said sample 
and at least five 
hybridization 
probes, 

When the QX600 is used to perform ddPCR analysis, the step of forming a mixture of said sample and at 
least five hybridization probes is performed.  See step 1a above, which describes how a mixture is formed.  
See also Appendix A-01 at Step 1a.1, 1a.4, and 1a.5 which describe the step of forming the mixture using 
the hybridization probes.  Plaintiffs incorporate those steps here by reference.  As described in those steps, 
the QX600 is able to be used with over seven hybridization probes, meaning it can also be used with “at 
least five hybridization probes.” 

The QX600 Droplet Digital PCR System is used to perform the step of forming a mixture of said sample 
and at least five hybridization probes, both literally and under the doctrine of equivalents.   

BIO-RAD EX.1012.023
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For example: 

 
 
BIO_CCODE00008190 at BIO_CCODE00008191 

 
BIO_CCODE00007427 at BIO_CCODE00007449 
 
The QX600 Droplet Digital PCR System uses kits that use hybridization probes for the detection of targets, 
including existing ddPCR Assays for hydrolysis probe chemistry such as TaqMan probe-based assays.  

BIO-RAD EX.1012.024
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BIO_CCODE00007427 at BIO_CCODE00007618 
 
As shown in the example figure above, each probe corresponds to one of the polynucleotide analytes: the 
NHEJ probe corresponds to NHEJ, and the reference probe corresponds to the reference.  Each of the 
probes also corresponds to a specific fluorophore or a combination of fluorophores (e.g. NHEJ Probe = 
HEX and Reference Probe =FAM, or NHEJ Probe = FAM and Reference Probe = HEX), with each 
corresponding to a color indicated in the figure.   
 

BIO-RAD EX.1012.025
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BIO_CCODE00007427 at BIO_CCODE00007505 

 

BIO-RAD EX.1012.026
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BIO_CCODE00007427 at BIO_CCODE00007561 
 
The QX600 system can be used to perform a probe mix triplex assay that has 9 hybridization probes (e.g., 
probes that correspond to FAM, HEX, FAM/HEX, Cy5, Cy5.5, Cy5/Cy5.5, ROX, ATTO590, and 
ROX/ATTO590), with each corresponding to one polynucleotide analyte targets for a total of 9 targets (e.g., 
three groups of three targets each).  

 

BIO_CCODE00007427 at BIO_CCODE00007450  

The samples are mixed together with hybridization probes, primers, probe dyes, and Bio-Rad ddPCR 
supermix for the ddPCR reaction. As explained above, there are at least five hybridization probes (e.g., 9). 
Thus, the QX600 system is used to form a sample mixture and perform an assay that has 9 polynucleotide 
analytes which each have a unique probe assigned to each analyte, demonstrating that 9 unique probes are 
used in the methodology.  

[1b.2] 

wherein each of said 
at least five 
hybridization 
probes further 
comprises at least 
one fluorophore 
and at most four 
fluorophores; 

When the QX600 is used to perform ddPCR analysis, the step of forming a mixture of said sample and at 
least five hybridization probes (wherein each of said at least five hybridization probes further comprises at 
least one fluorophore) is performed.  See step 1a above, which describes how a mixture is formed.  See also 
Appendix A-01 at Step 1a.3, which describes the process by which each hybridization probe comprises at 
least one fluorophore selected from four fluorophore.  That step is materially the same as this step, and 
Plaintiffs incorporate all references steps here by reference.  As described in those steps, the QX600 is able 
to be used with over seven hybridization probes as well as four fluorophores comprising the list, meaning it 
can also be used with “at least five hybridization probes” and with at least one fluorophore and at most four 
fluorophores. 

Additionally, on information and belief the QX ONE is able to filter certain fluorophores.  Further: 

BIO-RAD EX.1012.027
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BIO_CCODE00007427 at 7451; see also BIO_CCODE00007643. 

BIO-RAD EX.1012.028
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BIO-RAD EX.1012.029
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BIO-RAD EX.1012.030
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BIO-RAD EX.1012.031
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BIO_CCODE00007427 at 7504-7507; see also BIO_CCODE00007643. 

The QX600 Droplet Digital PCR System uses assays and kits that use hybridization probes for the detection 
of targets.  The following provides a non-limiting example disclosure for how the hybridization probes 
correspond to at least one fluorophore from the available fluorophore:  

BIO-RAD EX.1012.032
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BIO_CCODE00007427 at 7618; see also BIO_CCODE00007643; see additional examples in Appendix A 
of the user guides.  As shown in the example figure above, each probe corresponds to a specific fluorophore 
or a combination of fluorophores. 

The following provides an additional example of each probe comprising at least one fluorophore selected 
from a group of four fluorophores: 

 

BIO_CCODE00008190 at 8192. 

BIO-RAD EX.1012.033
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BIO_CCODE00007427 at 7561. 

[1c] 

(c) partitioning said 
mixture into said 
plurality of 
droplets; 

The QX600 Droplet Digital PCR System is used to perform the step of partitioning said mixture into said 
plurality of droplets.   

For example: 

 

BIO_CCODE00007427 at 7449.  As discussed above in the preamble and Step 1a, a sample is prepared by 
separating the mixture into a plurality of droplets within a well.  This can occur using a droplet generator 
such as the QX200 droplet generator or the autodroplet generator. 

The QX600 Droplet Digital PCR System is used to perform digital PCR, which requires that samples be 
partition into droplets for analysis (e.g., divide each sample into water-in-oil droplets). The QX600 system 
requires and enables the partitioning of the sample into droplets prior to analysis. 

BIO-RAD EX.1012.034
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[1d] 

(d) exciting said at 
least one 
fluorophore to 
generate one or 
more signals if 
one or more of 
said at least five 
polynucleotide 
analytes is present 
in said plurality of 
droplets, wherein 
said one or more 
signals comprise 
at least one signal 
generated by 
excitement of said 
at least one 
fluorophore; 

Plaintiffs incorporate by reference its analysis from Appendix A-01 at [1a.4], [1a.5], and [1b].  In those 
elements, Plaintiffs explained how the QX600 is used to excite at least one fluorophore to generate at least 
one signals when the target analytes is present in the sample.  Also as explained there, the signal is created 
by the excited fluorophore when the hybridization probe contacts the analyte.  In this chart, in Step [1c] is 
explained how that sample is split into the droplets.  Those elements taken together show how this step is 
performed. 

Additionally: 

 

BIO_CCODE00007427 at 7451  

The QX600 system determines which droplets contain molecules by determining the positive reading 
(contains target molecules) or negative reading (does not contain target molecules) in a six-color detector. 
The QX600 system detects multiple targets in at least one fluorophore (e.g., six fluorophores) using 
interrogation points across defined spectrums, and is accomplished by means of light emitting diodes on the 
QX600. 

BIO-RAD EX.1012.035
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BIO_CCODE00008190 at 8192. 

 

 

BIO_CCODE00008190 at 8191 

The QX600 system is used to perform the method of generating the signals of up to 12 targets in a single 
well. The QX600 system collects binary data (e.g., positive reading for droplets containing target 
molecules, and negative reading for droplets that do not contain target molecules) for analysis as it 
singulates the 20,000 nanoliter-sized droplets in each sample. 

BIO-RAD EX.1012.036
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The QX600 system is used to perform common hydrolysis probe chemistry where signal from the 
hydrolysis probes is generated if they become attached to the analytes targets and is generated by means of 
an extension reaction where one or more polynucleotide analytes is present in said plurality of droplets. The 
QX600 system performs the step to generate one or more signals if one or more of said at least give 
polynucleotide analytes is present in said plurality of droplets, for example, the 2D fluorescence multiplex 
amplitude plots shows at least five polynucleotide analytes (e.g., 8 targets: PLAU, CCND1, VCL, REN, 
BRCA1, KLF8, SORL1, and PTEN) present in plurality of droplets to generate one or more signals as seen 
by the fluorescence signals in the 2D fluorescence multiplex amplitude plots. Such samples may include, 
but not be limited to, the following applications: 

 

See https://www.bio-rad.com/en-us/product/qx600-droplet-digital-pcr-system?ID=b07d12ac-0585-fc4c-
a586-3ddf20d5c4a0; see also “Multiplex Assay Design for Epidemiological Wastewater Monitoring with 
Droplet Digital PCR Technology,” BIO_CCODE00008198; see also “Reproducible High-Resolution 
Characterization of AAV Vector Genome Identity Using the QX600,” BIO_CCODE00008202; see also 
“Mutation Detection Multiplexing Using the QX600 Droplet Digital PCR System,” 
BIO_CCODE00008194.   

BIO-RAD EX.1012.037

https://www.bio-rad.com/en-us/product/qx600-droplet-digital-pcr-system?ID=b07d12ac-0585-fc4c-a586-3ddf20d5c4a0
https://www.bio-rad.com/en-us/product/qx600-droplet-digital-pcr-system?ID=b07d12ac-0585-fc4c-a586-3ddf20d5c4a0
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On information and belief, these applications comprise at least five polynucleotide analytes.  For example: 

In one example, the QX600 ddPCR System can be used for highly sensitive detection of commonly 
monitored pathogens in a rapid and accurate manner. The Multiplex Assay Design for Epidemiological 
Wastewater Monitoring with ddPCR Technology was used to create two 6-plex (e.g., 6 targets) wastewater 
assays and one single-target control assay for the following pathogens: adenoviruses, noroviruses, 
enteroviruses, Legionella, influenza A, influenza B, two monkeypox virus (MPXV) variants, and mouse 
hepatitis virus (MHV) as control. 

 

 

BIO_CCODE00008198 at 8199. 

In another example, the QX600 ddPCR System can be used for high-resolution characterization of an AAV 
vector genome with multiple assays. The high-resolution characterization of AAV vector genome identity 
assay was used to perform two 6-plex (e.g., 6 targets) assays for the detection of 1. RSM2 ddPCR analysis: 
AAV ITR-2, hGFP, CMV-Enh, bGH poly(A), NeoR/KanR, SV40 poly(A); and 2. AAV5 ddPCR analysis: 
AAV ITR-2, GFP-K, CMV-Pro, eGFP, CMV-Enh, SV40 poly(A). 

BIO-RAD EX.1012.038
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BIO_CCODE00008202 at 8204. 

In another example, the QX600 ddPCR System can detect mutations commonly associated with non-small-
cell lung cancer in a single-well, 6-plex reaction (e.g., 6 targets). The target mutations detected in this assay 
includes, at least five polynucleotide analytes: EGFR Exon 19 deletions, EGFR WT, KRAS G12C, EGFR 
L858r, BRAF V6000E, EGFRT790M. 

BIO-RAD EX.1012.039
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BIO_CCODE00008194 at 8194 

 

BIO_CCODE00008194 at 8195 

The QX600 Droplet Digital PCR System is used to perform the step wherein said one or more signals 
comprise at least one signal generated by excitement of said at least one fluorophore, both literally and 
under the doctrine of equivalents.   

[1e] 

(e) measuring said 
one or more 
signals to 

Plaintiffs incorporate by reference its analysis from Appendix A-01 at [1c.1] and [1c.2].  In those elements, 
Plaintiff explained how the QX600 is used to measure the signal(s), thereby generating a cumulative signal 
measurement, wherein the cumulative signal measurement non-degenerately indicates the presence or 
absence of the at least seven polynucleotide analytes, in any combination of presence or absence.  For the 
same reasons, that explanation also shows how the system may indicate the presence or absence of at least 

BIO-RAD EX.1012.040
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generate a 
cumulative 
intensity 
measurement, 
wherein said 
cumulative 
intensity 
measurement 
corresponds to 
the presence of a 
unique 
combination of 
presence or 
absence of said 
at least five 
polynucleotide 
analytes in said 
sample; and 

five polynucleotide analytes.  Likewise, the signal that is generated is a unique combination of the presence 
or absence of at least five polynucleotide analytes. 

Additionally: 

 

BIO-RAD EX.1012.041
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See BIO_CCODE00007427 at 7449-7450; see also BIO_CCODE00007643.   
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See BIO_CCODE00007427 at 7451; see also BIO_CCODE00007643.   
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See BIO_CCODE00007427 at 7492; see also BIO_CCODE00007643.   

BIO-RAD EX.1012.044
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BIO_CCODE00007427 at 7504; see also BIO_CCODE00007643. 

The QX600 system provides ways of measuring the cumulative intensity signals, for example, signal from 
the hydrolysis probes is generated, for example, when they become attached to the analytes targets and is 
generated by means of an extension reaction by common hydrolysis probe chemistry in using hydrolysis 
probe-based assays. 

 

BIO_CCODE00007427 at 7501; see also BIO_CCODE00007643. 
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BIO-RAD EX.1012.046
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BIO_CCODE00007427 at 7505-7507; see also BIO_CCODE00007643. 

Also: 

BIO-RAD EX.1012.048
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BIO CCODE00007427 at 7612; see also BIO_CCODE00007643. 

The QX600 System defaults to FAM Lo, FAM Hi, HEX Lo, HEX Hi, Cy5 Lo, Cy5 Hi, Cy5.5 Lo, Cy5.5 
Hi, ROX Lo, ROX Hi, ATTO 590 Lo, and ATTO 590 Hi, respectively, for each target.  Thus, on 
information and belief, each target is encoded with a specific fluorophore corresponding to a cumulative 
signal measurement to non-degenerately indicate the presence or absence of each target.  

BIO-RAD EX.1012.049
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BIO CCODE00007427 at 7507; see also BIO_CCODE00007643. 
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BIO_CCODE00008190 at 8192. 

As seen in the exemplary plots above, when the QX600 is used, each cumulative signal measurement gives 
a unique pattern that, on information and belief, non-degenerately indicates the presence or absence of the 
at least seven polynucleotide analytes (e.g., eight targets), in any combination of presence or absence.  On 
information and belief, this may be based on the specific encoding scheme chosen.   

Also, on information and belief, the specific exemplary plots above were selected to non-degenerately 
indicate the presence or absence of eight targets in any combination presence or absence.  The x and y axes 
of the two 2D amplitude plots indicate the targets and their corresponding fluorophore components (e.g., 
“HEX amplitude: low VCL, high REN” indicates VCL target corresponds to low HEX signal, REN target 
corresponds to high HEX signal).  Low is represented by 1 (e.g., low HEX for VCL indicated as 1), and 
high is represented by 2 (e.g., high HEX for REN indicated as 2).  The assay as reproduced above shows the 
non-degenerate identification of 8 analytes across four channels.  Each graph represents 2^4 possibilities for 
each of the 4 analytes, thus giving 16 possible locations.  Each will then also have a value in the paired 
graph for the second set of fluorophores.  This gives a cumulative signal measurement non-degenerately 
indicates the presence or absence of the at least seven polynucleotide analytes (e.g., eight targets), in any 
combination of presence or absence. 

BIO-RAD EX.1012.051
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Analyte FAM HEX Cy5 Cy5.5 
PLAU 1 0 0 0 
CCND1 2 0 0 0 
VCL 0 1 0 0 
REN 0 2 0 0 
BRCA1 0 0 1 0 
KLF8 0 0 2 0 
SORL1 0 0 0 1 
PTEN 0 0 0 2 

The QX600 system is used to perform different experiment and assay types to measure the cumulative 
intensity signals, such as amplitude multiplex and probe mix triplex experiments and assays. 

 

BIO-RAD EX.1012.052
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BIO_CCODE00008202 at BIO_CCODE00008204 

In another example, the QX600 ddPCR System can detect mutations commonly associated with non-small-
cell lung cancer in a single-well, 6-plex reaction (e.g., 6 targets). The target mutations detected in this assay 
includes, at least five polynucleotide analytes: EGFR Exon 19 deletions, EGFR WT, KRAS G12C, EGFR 
L858r, BRAF V6000E, EGFRT790M. 

  

BIO_CCODE00008194 at BIO_CCODE00008194 

 

BIO_CCODE00008194 at BIO_CCODE00008195 
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[1f] 

(f) determining 
whether each of 
said least five 
polynucleotide 
analytes is 
present, in any 
unique 
combination of 
presence or 
absence, based on 
said cumulative 
intensity 
measurement, 

The QX600 Droplet Digital PCR System is used to perform the step determining whether each of said least 
five polynucleotide analytes is present, in any unique combination of presence or absence, based on said 
cumulative intensity measurement, both literally and under the doctrine of equivalents.   

For example: 

 

BIO-RAD EX.1012.054
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BIO CCODE00007427 at 7449-7450; see also BIO_CCODE00007643; see also id. at 7451. 
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Id. at 7501-7502, 7504. 

BIO-RAD EX.1012.056
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Id. at 7612-7614, 7621.  Quantification kits discussed at id. 7639. 
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BIO_CCODE00008190 at BIO_CCODE00008192 

As seen in the 2D fluorescence amplitude plots, each cumulative intensity measurement corresponds to the 
presence of a unique combination of presence or absence of the at least five polynucleotide analytes (e.g., 
eight targets) in said sample. For example, the bottom left magenta cluster in the left graph (circled in 
magenta) corresponds to the VCL target probe excited and contacted with its corresponding VCL target to 
generate a cumulative intensity measurement comprising low HEX fluorophore shown as a magenta cluster 
on the 2D amplitude plot. 

From the above, it appears the following coding scheme was selected to correspond to the presence of a 
unique combination of presence or absence of eight targets. The x and y axes of the two 2D amplitude plots 
indicate the targets and their corresponding fluorophore components (e.g., “HEX amplitude: low VCL, high 
REN” indicates VCL target corresponds to low HEX signal, REN target corresponds to high HEX signal). 
Low is represented by 1 (e.g., low HEX for VCL indicated as 1), and high is represented by 2 (e.g., high 
HEX for REN indicated as 2). The assay as reproduced above shows the non-degenerate identification of 8 
analytes across four channels. Each graph represents 2^4 possibilities for each of the 4 analytes, thus giving 
16 possible locations. Each will then also have a value in the paired graph for the second set of 
fluorophores. This gives a cumulative intensity measurement that corresponds to the presence of a unique 
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combination of presence or absence of the at least five polynucleotide analytes (e.g., eight targets) in the 
sample. 

By accounting for every unique combination of presence or absence of the at least five polynucleotide 
analytes, the QX600 system can be used to determine whether each of the at least five polynucleotide 
analytes (e.g., PLAU or CCND1 or PLAU/CCND1) is present in any unique combination of presence or 
absence, based on the cumulative intensity measurement indicated by the 2D fluorescence amplitude plots 
and the coding scheme. 

 

Analyte FAM HEX Cy5 Cy5.5 

PLAU 1 0 0 0 

CCND1 2 0 0 0 

VCL 0 1 0 0 

REN 0 2 0 0 

BRCA1 0 0 1 0 

KLF8 0 0 2 0 

SORL1 0 0 0 1 

PTEN 0 0 0 2 

 

[1g] 

wherein the method 
does not require 
any step of 

See Appendix A-01 at [1d.2]. 

BIO-RAD EX.1012.059
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immobilization of 
said at least five 
polynucleotide 
analytes or mass 
spectrometry. 

2. The method of 
claim 1, wherein 
each of said at 
least five 
hybridization 
probes is 
complementary to 
one of said at 
least five 
polynucleotide 
analytes. 

The QX600 Droplet Digital PCR System is used to perform the step wherein each of said at least five 
hybridization probes is complementary to one of said at least five polynucleotide analytes, both literally and 
under the doctrine of equivalents.   

For example: 

 
BIO_CCODE00007427 at BIO_CCODE00007618 
 
As shown in the example figure above, each probe corresponds to one of the polynucleotide analytes: the 
NHEJ probe corresponds to NHEJ, and the reference probe corresponds to the reference.  Each of the 
probes also corresponds to a specific fluorophore or a combination of fluorophores (e.g. NHEJ Probe = 
HEX and Reference Probe =FAM, or NHEJ Probe = FAM and Reference Probe = HEX), with each 
corresponding to a color indicated in the figure.  

BIO-RAD EX.1012.060
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BIO_CCODE00007427 at BIO_CCODE00007505 

 

BIO-RAD EX.1012.061
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BIO_CCODE00007427 at BIO_CCODE00007561 
 
The QX600 system can be used to perform a probe mix triplex assay that has 9 hybridization probes (e.g., 
probes that correspond to FAM, HEX, FAM/HEX, Cy5, Cy5.5, Cy5/Cy5.5, ROX, ATTO590, and 
ROX/ATTO590), with each corresponding to one polynucleotide analyte targets for a total of 9 targets (e.g., 
three groups of three targets each). 
 
Thus, each probe of said at least five hybridization probes (e.g., 9 probes) is complementary to one of said 
at least five polynucleotide analytes (e.g., 9 analytes).  

Such samples may include, but not be limited to, the following applications: 

BIO-RAD EX.1012.062
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See https://www.bio-rad.com/en-us/product/qx600-droplet-digital-pcr-system?ID=b07d12ac-0585-fc4c-
a586-3ddf20d5c4a0; see also “Multiplex Assay Design for Epidemiological Wastewater Monitoring with 
Droplet Digital PCR Technology,” BIO_CCODE00008198; see also “Reproducible High-Resolution 
Characterization of AAV Vector Genome Identity Using the QX600,” BIO_CCODE00008202; see also 
“Mutation Detection Multiplexing Using the QX600 Droplet Digital PCR System,” 
BIO_CCODE00008194.   

BIO-RAD EX.1012.063

https://www.bio-rad.com/en-us/product/qx600-droplet-digital-pcr-system?ID=b07d12ac-0585-fc4c-a586-3ddf20d5c4a0
https://www.bio-rad.com/en-us/product/qx600-droplet-digital-pcr-system?ID=b07d12ac-0585-fc4c-a586-3ddf20d5c4a0
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On information and belief, these applications comprise at least five polynucleotide analytes.  For example: 

In one example, the QX600 ddPCR System can be used for highly sensitive detection of commonly 
monitored pathogens in a rapid and accurate manner. The Multiplex Assay Design for Epidemiological 
Wastewater Monitoring with ddPCR Technology was used to create two 6-plex (e.g., 6 targets) wastewater 
assays and one single-target control assay for the following pathogens: adenoviruses, noroviruses, 
enteroviruses, Legionella, influenza A, influenza B, two monkeypox virus (MPXV) variants, and mouse 
hepatitis virus (MHV) as control. 

 

 

BIO_CCODE00008198 at BIO_CCODE00008199 

In another example, the QX600 ddPCR System can be used for high-resolution characterization of an AAV 
vector genome with multiple assays. The high-resolution characterization of AAV vector genome identity 
assay was used to perform two 6-plex (e.g., 6 targets) assays for the detection of 1. RSM2 ddPCR analysis: 
AAV ITR-2, hGFP, CMV-Enh, bGH poly(A), NeoR/KanR, SV40 poly(A); and 2. AAV5 ddPCR analysis: 
AAV ITR-2, GFP-K, CMV-Pro, eGFP, CMV-Enh, SV40 poly(A). 

BIO-RAD EX.1012.064
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BIO_CCODE00008202 at BIO_CCODE00008204 

In another example, the QX600 ddPCR System can detect mutations commonly associated with non-small-
cell lung cancer in a single-well, 6-plex reaction (e.g., 6 targets). The target mutations detected in this assay 
includes, at least five polynucleotide analytes: EGFR Exon 19 deletions, EGFR WT, KRAS G12C, EGFR 
L858r, BRAF V6000E, EGFRT790M. 

BIO-RAD EX.1012.065
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BIO_CCODE00008194 at BIO_CCODE00008194 

BIO_CCODE00008194 at BIO_CCODE00008195 

3. The method of
claim 1, wherein
said at least five 
hybridization 
probes comprise 
one or more 
fluorophores 
selected from one, 

The QX600 Droplet Digital PCR System is used to perform the step wherein said at least five hybridization 
probes comprise one or more fluorophores selected from one, two, three, or four fluorophores, both literally 
and under the doctrine of equivalents.   

For example: 

BIO-RAD EX.1012.066
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two, three, or four 
fluorophores. 

 
 
BIO_CCODE00007427 at BIO_CCODE00007561 
 
The QX600 system can be used to perform a probe mix triplex assay that has 9 hybridization probes (e.g., 
probes that correspond to FAM, HEX, FAM/HEX, Cy5, Cy5.5, Cy5/Cy5.5, ROX, ATTO590, and 
ROX/ATTO590), with each corresponding to one polynucleotide analyte targets for a total of 9 targets (e.g., 
three groups of three targets each). 
 
Thus, each probe of said at least five hybridization probe (e.g., 9 probes) is complementary to one of said at 
least five polynucleotide analytes (e.g., 9 analytes).  

 

BIO-RAD EX.1012.067
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BIO_CCODE00008190 at BIO_CCODE00008192  

From the above, it appears the following coding scheme was selected to correspond to the presence of a 
unique combination of presence or absence of eight targets. The x and y axes of the two 2D amplitude plots 
indicate the targets and their corresponding fluorophore components (e.g., “HEX amplitude: low VCL, high 
REN” indicates VCL target corresponds to low HEX signal, REN target corresponds to high HEX signal). 
Low is represented by 1 (e.g., low HEX for VCL indicated as 1), and high is represented by 2 (e.g., high 
HEX for REN indicated as 2).  

 
Analyte FAM HEX Cy5 Cy5.5 
PLAU 1 0 0 0 

CCND1 2 0 0 0 
VCL 0 1 0 0 
REN 0 2 0 0 
BRCA1 0 0 1 0 
KLF8 0 0 2 0 
SORL1 0 0 0 1 

BIO-RAD EX.1012.068
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PTEN 0 0 0 2 

From the 2D fluorescence amplitude plots and the coding table indicates each hybridization probe, which 
corresponds to an analyte as explained, comprise one or more fluorophores selected from one, two, three, or 
four fluorophores (e.g., FAM, HEX, Cy5, Cy5.5). The assay described uses four different fluorophores 
combined with 8 different probes. Therefore, each of the probes comprises one fluorophore selected from 
the list of 4 fluorophores: FAM, HEX, Cy5, Cy5.5. 

4. The method of 
claim 1, wherein, 
in (b), a droplet of 
said plurality of 
droplets 
comprises said at 
least five 
hybridization 
probes. 

The QX600 Droplet Digital PCR System is used to perform the step wherein, in (b), a droplet of said 
plurality of droplets comprises said at least five hybridization probes, both literally and under the doctrine 
of equivalents.   

For example: 

 

BIO_CCODE00007427 AT BIO_CCODE00007449 

 

BIO_CCODE00008190 at BIO_CCODE00008191 

The QX600 system is used to perform and designed to be used in a droplet digital system, thus it is 
inherently designed and requires to function that the sample is separated into a plurality of droplets as 

BIO-RAD EX.1012.069
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described above, and the probes being contained within at least one droplet to enable detection of the 
targets.  

Since the QX600 system can detect up to 12 targets in a single well (e.g., a droplet), and as explained 
above, each target contains a hybridization probe, the QX600 system is used to perform a droplet of said 
plurality of droplets comprises said at least five hybridization probes (e.g., 12 probes).  

5. The method of 
claim 1, wherein, 
in (b), a droplet of 
said plurality of 
droplets 
comprises one or 
more of said at 
least five 
polynucleotide 
analytes. 

The QX600 Droplet Digital PCR System is used to perform the step wherein, in (b), a droplet of said 
plurality of droplets comprises one or more of said at least five polynucleotide analytes, both literally and 
under the doctrine of equivalents.   

For example: 

 

BIO_CCODE00007427 AT BIO_CCODE00007449 

 

BIO_CCODE00008190 at BIO_CCODE00008191 

The QX600 is used to perform a method where each sample is divided into droplets as described. The 
QX600 is used to perform a droplet (e.g., a sample) comprise one or more of said at least five 

BIO-RAD EX.1012.070
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polynucleotide analytes (e.g., 12 targets).Such samples may include, but not be limited to, the following 
applications: 

 

See https://www.bio-rad.com/en-us/product/qx600-droplet-digital-pcr-system?ID=b07d12ac-0585-fc4c-
a586-3ddf20d5c4a0; see also “Multiplex Assay Design for Epidemiological Wastewater Monitoring with 
Droplet Digital PCR Technology,” BIO_CCODE00008198; see also “Reproducible High-Resolution 
Characterization of AAV Vector Genome Identity Using the QX600,” BIO_CCODE00008202; see also 

BIO-RAD EX.1012.071

https://www.bio-rad.com/en-us/product/qx600-droplet-digital-pcr-system?ID=b07d12ac-0585-fc4c-a586-3ddf20d5c4a0
https://www.bio-rad.com/en-us/product/qx600-droplet-digital-pcr-system?ID=b07d12ac-0585-fc4c-a586-3ddf20d5c4a0
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“Mutation Detection Multiplexing Using the QX600 Droplet Digital PCR System,” 
BIO_CCODE00008194.   

On information and belief, these applications comprise at least five polynucleotide analytes.  For example: 

In one example, the QX600 ddPCR System can be used for highly sensitive detection of commonly 
monitored pathogens in a rapid and accurate manner. The Multiplex Assay Design for Epidemiological 
Wastewater Monitoring with ddPCR Technology was used to create two 6-plex (e.g., 6 targets) wastewater 
assays and one single-target control assay for the following pathogens: adenoviruses, noroviruses, 
enteroviruses, Legionella, influenza A, influenza B, two monkeypox virus (MPXV) variants, and mouse 
hepatitis virus (MHV) as control. 

 

 

BIO_CCODE00008198 at BIO_CCODE00008199 

In another example, the QX600 ddPCR System can be used for high-resolution characterization of an AAV 
vector genome with multiple assays. The high-resolution characterization of AAV vector genome identity 
assay was used to perform two 6-plex (e.g., 6 targets) assays for the detection of 1. RSM2 ddPCR analysis: 
AAV ITR-2, hGFP, CMV-Enh, bGH poly(A), NeoR/KanR, SV40 poly(A); and 2. AAV5 ddPCR analysis: 
AAV ITR-2, GFP-K, CMV-Pro, eGFP, CMV-Enh, SV40 poly(A). 

BIO-RAD EX.1012.072
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BIO_CCODE00008202 at BIO_CCODE00008204 

In another example, the QX600 ddPCR System can detect mutations commonly associated with non-small-
cell lung cancer in a single-well, 6-plex reaction (e.g., 6 targets). The target mutations detected in this assay 
includes, at least five polynucleotide analytes: EGFR Exon 19 deletions, EGFR WT, KRAS G12C, EGFR 
L858r, BRAF V6000E, EGFRT790M. 

BIO-RAD EX.1012.073
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BIO_CCODE00008194 at BIO_CCODE00008194 

 

BIO_CCODE00008194 at BIO_CCODE00008195 

6. The method of 
claim 1, wherein, 
in (b), a droplet of 
said plurality of 
droplets 
comprises at most 
one of said at 
least five 

The QX600 Droplet Digital PCR System is used to perform the step wherein, in (b), a droplet of said 
plurality of droplets comprises at most one of said at least five polynucleotide analytes, both literally and 
under the doctrine of equivalents.   

For example: 

BIO-RAD EX.1012.074
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polynucleotide 
analytes. 

BIO_CCODE00007427 AT BIO_CCODE00007449 

The QX600 system is used to divide each sample (e.g., one of said at least five polynucleotide analytes) into 
droplets, thus a droplet (e.g., a water-in-oil droplet) can comprise at most one of the at least five 
polynucleotide analytes (e.g., divide each sample into water-in-oil droplets).  

Such samples may include, but not be limited to, the following applications: 

BIO-RAD EX.1012.075
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See https://www.bio-rad.com/en-us/product/qx600-droplet-digital-pcr-system?ID=b07d12ac-0585-fc4c-
a586-3ddf20d5c4a0; see also “Multiplex Assay Design for Epidemiological Wastewater Monitoring with 
Droplet Digital PCR Technology,” BIO_CCODE00008198; see also “Reproducible High-Resolution 
Characterization of AAV Vector Genome Identity Using the QX600,” BIO_CCODE00008202; see also 
“Mutation Detection Multiplexing Using the QX600 Droplet Digital PCR System,” 
BIO_CCODE00008194.   

BIO-RAD EX.1012.076

https://www.bio-rad.com/en-us/product/qx600-droplet-digital-pcr-system?ID=b07d12ac-0585-fc4c-a586-3ddf20d5c4a0
https://www.bio-rad.com/en-us/product/qx600-droplet-digital-pcr-system?ID=b07d12ac-0585-fc4c-a586-3ddf20d5c4a0
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On information and belief, these applications comprise at least five polynucleotide analytes.  For example: 

In one example, the QX600 ddPCR System can be used for highly sensitive detection of commonly 
monitored pathogens in a rapid and accurate manner. The Multiplex Assay Design for Epidemiological 
Wastewater Monitoring with ddPCR Technology was used to create two 6-plex (e.g., 6 targets) wastewater 
assays and one single-target control assay for the following pathogens: adenoviruses, noroviruses, 
enteroviruses, Legionella, influenza A, influenza B, two monkeypox virus (MPXV) variants, and mouse 
hepatitis virus (MHV) as control. 

 

 

BIO_CCODE00008198 at BIO_CCODE00008199 

In another example, the QX600 ddPCR System can be used for high-resolution characterization of an AAV 
vector genome with multiple assays. The high-resolution characterization of AAV vector genome identity 
assay was used to perform two 6-plex (e.g., 6 targets) assays for the detection of 1. RSM2 ddPCR analysis: 
AAV ITR-2, hGFP, CMV-Enh, bGH poly(A), NeoR/KanR, SV40 poly(A); and 2. AAV5 ddPCR analysis: 
AAV ITR-2, GFP-K, CMV-Pro, eGFP, CMV-Enh, SV40 poly(A). 

BIO-RAD EX.1012.077
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BIO_CCODE00008202 at BIO_CCODE00008204 

In another example, the QX600 ddPCR System can detect mutations commonly associated with non-small-
cell lung cancer in a single-well, 6-plex reaction (e.g., 6 targets). The target mutations detected in this assay 
includes, at least five polynucleotide analytes: EGFR Exon 19 deletions, EGFR WT, KRAS G12C, EGFR 
L858r, BRAF V6000E, EGFRT790M. 
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BIO_CCODE00008194 at BIO_CCODE00008194 

 

BIO_CCODE00008194 at BIO_CCODE00008195 

7. The method of 
claim 1, wherein 
said one or more 
signals is 
generated during 
a polymerase 
chain reaction. 

See Appendix A-01 at Claim 4. 
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8. The method of 
claim 1, wherein 
said at least five 
polynucleotide 
analytes are at 
least seven 
polynucleotide 
analytes. 

See Appendix A-01 at Claim 1, which describes the method with respect to at least seven polynucleotide 
analytes.  As described there, the QX600 is able to quantify as many as 12 targets. 

9. The method of 
claim 1, wherein 
said at least five 
hybridization 
probes are at least 
seven 
hybridization 
probes. 

See Appendix A-01 at Claim 1 (in particular 1a.2), which describes the method with respect to at least 
seven hybridization probes.  As described there, the QX600 is able to use at least seven probes. 

10. The method of 
claim 1, wherein 
said one or more 
of said at least 
five 
polynucleotide 
analytes comprise 
cell-free nucleic 
acid, tumor 
nucleic acid, fetal 
nucleic acid, viral 
nucleic acid, or 
any combination 
thereof. 

The QX600 Droplet Digital PCR System is used to perform the step wherein said one or more of said at 
least five polynucleotide analytes comprise cell-free nucleic acid, tumor nucleic acid, fetal nucleic acid, 
viral nucleic acid, or any combination thereof, both literally and under the doctrine of equivalents.   

For example: 
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BIO_CCODE00007427 AT BIO_CCODE00007449 

BIO-RAD EX.1012.081
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BIO_CCODE00008190 at BIO_CCODE00008193.  On information and belief, the analytes will also 
include cell-free nucleic acid, fetal nucleic acid, viral nucleic acid, and/or some combination of those with 
the above reference to tumor nucleic acid. 

The QX600 system is used to perform detections of genomic alterations, detections of rare sequences, such 
as nucleic acid of tumor cells. It can also be used to perform mutation detection with circulating tumor 
nucleic acid (e.g., DNA) analysis.  

11. The method of 
claim 1, wherein 
said sample is a 
biological sample 
derived from a 
subject. 

The QX600 Droplet Digital PCR System is used to perform the step wherein said sample is a biological 
sample derived from a subject, both literally and under the doctrine of equivalents.   

For example: 
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BIO_CCODE00007427 AT BIO_CCODE00007449 
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BIO_CCODE00008190 at BIO_CCODE00008194 

The QX600 system is used to perform detection of genomic alterations, detection of rare diseases, next-
generation sequencing, which comprise biological sample derived from a subject.  The system is used to 
detect mutations commonly associated with non-small-cell lung cancer, which tests patient samples for 
improved patient outcomes.  

12. The method of 
claim 11, wherein 
detecting the 
presence or 
absence of said at 
least five 
polynucleotide 
analytes indicates 
the presence of 
cancer or an 
infection with a 
pathogen in said 
subject. 

The QX600 Droplet Digital PCR System is used to perform the step wherein detecting the presence or 
absence of said at least five polynucleotide analytes indicates the presence of cancer or an infection with a 
pathogen in said subject, both literally and under the doctrine of equivalents.   

For example:  
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BIO_CCODE00007427 AT BIO_CCODE00007449 

BIO-RAD EX.1012.085
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BIO_CCODE00008190 at BIO_CCODE00008193 

 

BIO_CCODE00008190 at BIO_CCODE00008194 

The QX600 system is used to perform detections of genomic alterations, detections of rare sequences, such 
as nucleic acid of tumor cells. It can also be used to perform mutation detection with circulating tumor 
nucleic acid (e.g., DNA) analysis. Detection of tumor targets indicates the presence of cancer or an 
infection with a pathogen in said subject. The system is used to detect the presence of mutations commonly 
associated with non-small-cell lung cancer. 

13. The method of 
claim 1, further 
comprising 

See Appendix A-01 at Claim 5. 
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transmitting 
information 
concerning the 
presence or 
absence of said at 
least five 
polynucleotide 
analytes through a 
computer 
network. 

14. The method of 
claim 1, further 
comprising 
providing 
information 
concerning the 
presence or 
absence of said at 
least five 
polynucleotide 
analytes to a 
health care 
professional, 
wherein said 
health care 
professional 
makes a clinical 
decision based on 
said information. 

See Appendix A-01 at Claim 6. 

15. The method of 
claim 14, wherein 
said clinical 

The QX600 Droplet Digital PCR System is used to perform the step wherein said clinical decision is a 
treatment decision, both literally and under the doctrine of equivalents.   
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decision is a 
treatment 
decision. 

For example: 

 

BIO_CCODE00008202 

 

BIO_CCODE00008190 at BIO_CCODE00008194 

The QX600 system is used in to perform characterization of AAV vectors for preclinical and clinical 
applications of AAV-based gene therapy from where treatment decisions can be made. The QX600 system 
is used to detect mutations commonly associated with non-small-cell lung cancer, and such information is 
be used to improve patient outcomes where a health care professional makes a treatment decision based on 
accurate identification of these mutations. 
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16. The method of 
claim 15, wherein 
said treatment 
decision 
comprises 
treatment with an 
antibiotic or an 
anticancer 
therapeutic. 

The QX600 Droplet Digital PCR System is used to perform the step wherein said treatment decision 
comprises treatment with an antibiotic or an anticancer therapeutic, both literally and under the doctrine of 
equivalents.   

For example: 
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BIO_CCODE00007427 AT BIO_CCODE00007449 

BIO_CCODE00008190 at BIO_CCODE00008193 
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BIO_CCODE00008190 at BIO_CCODE00008194 

The QX600 system is used to perform detections of genomic alterations, detections of rare sequences, such 
as nucleic acid of tumor cells. It can also be used to perform mutation detection with circulating tumor 
nucleic acid (e.g., DNA) analysis. Detection of tumor targets is used in treatment decisions comprising 
treatment with an antibiotic or an anticancer therapeutic. The QX600 system is used to detect mutations 
commonly associated with non-small-cell lung cancer, and such information is be used to improve patient 
outcomes including providing anticancer therapeutic and therapy response tracking. 

17. The method of 
claim 1, wherein 
at least part of 
said method is 
performed using a 
computer. 

See Appendix A-01 at Claim 7. 

18. The method of 
claim 17, wherein 
said computer is 
located on a 
remote server. 

See Appendix A-01 at Claim 8. 

19. The method of 
claim 17, wherein 
said computer is 
located on a 
droplet reader. 

See Appendix A-01 at Claim 7.  As discussed there, this claim is satisfied when the QX600 is the computer.  
Alternatively, the claim may be satisfied by the computer running the QX Manager software which is 
operating as a part of the droplet reader.  

20. The method of 
claim 1, wherein 
each of said at 
least five 
hybridization 

The QX600 Droplet Digital PCR System is used to perform the step wherein each of said at least five 
hybridization probes are provided at a given concentration such that said cumulative intensity measurement 
corresponds to said presence of said unique combination, both literally and under the doctrine of 
equivalents.   
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probes are 
provided at a 
given 
concentration 
such that said 
cumulative 
intensity 
measurement 
corresponds to 
said presence of 
said unique 
combination. 

For example: 

 
BIO_CCODE00007427 at BIO_CCODE00007618 
 
As shown in the example figure above, each probe corresponds to one of the polynucleotide analytes: the 
NHEJ probe corresponds to NHEJ, and the reference probe corresponds to the reference.  Each of the 
probes also corresponds to a specific fluorophore or a combination of fluorophores (e.g. NHEJ Probe = 
HEX and Reference Probe =FAM, or NHEJ Probe = FAM and Reference Probe = HEX), with each 
corresponding to a color indicated in the figure.   
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BIO_CCODE00007427 at BIO_CCODE00007505 
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BIO_CCODE00007427 at BIO_CCODE00007561 
 
The QX600 system can be used to perform a probe mix triplex assay that has 9 hybridization probes (e.g., 
probes that correspond to FAM, HEX, FAM/HEX, Cy5, Cy5.5, Cy5/Cy5.5, ROX, ATTO590, and 
ROX/ATTO590), with each corresponding to one polynucleotide analyte targets for a total of 9 targets (e.g., 
three groups of three targets each).  

BIO_CCODE00008190 at BIO_CCODE00008192 

As seen in the 2D fluorescence amplitude plots, each cumulative intensity measurement corresponds to the 
presence of a unique combination of presence or absence of the at least five polynucleotide analytes (e.g., 
eight targets) in said sample.  

From the above, it appears the following coding scheme was selected to correspond to the presence of a 
unique combination of presence or absence of eight targets. The x and y axes of the two 2D amplitude plots 
indicate the targets and their corresponding fluorophore components (e.g., “HEX amplitude: low VCL, high 
REN” indicates VCL target corresponds to low HEX signal, REN target corresponds to high HEX signal). 
Low is represented by 1 (e.g., low HEX for VCL indicated as 1), and high is represented by 2 (e.g., high 
HEX for REN indicated as 2).  
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Analyte FAM HEX Cy5 Cy5.5 
PLAU 1 0 0 0 

CCND1 2 0 0 0 
VCL 0 1 0 0 
REN 0 2 0 0 
BRCA1 0 0 1 0 
KLF8 0 0 2 0 
SORL1 0 0 0 1 

PTEN 0 0 0 2 

The QX600 system is used to perform ddPCR reactions such that the cumulative intensity in each channel 
of the system corresponds to the unique combination of analytes in that channel. Because the intensities are 
either “1” as low or “2” as high, 4 unique cumulative positions are possible in each channel. By combining 
the results of each of the 4 channels, each of the 256 different possible combinations of the 8 analytes 
possible in any droplet are uniquely represented: 

(4x4x4x4)=(2^8)  
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BIO_CCODE00007427 at BIO_CCODE00007566 

Thus, combining the disclosures stated above, the QX600 system can be used to perform wherein each of 
said at least five hybridization probes (e.g., 9 probes) are provided at a given concentration (e.g., a 
concentration indicating the number of copies of the target molecules in each ul of sample) such that said 
cumulative intensity measurement corresponds to said presence of said unique combination (e.g., each of 
the 256 different possible combinations of the 8 analytes possible in any droplet are uniquely represented). 

See also Claim Element 1f describing the various disclosures for quantifying the presence of analytes. 
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Appendix B-2: Infringement Claim Chart for U.S. Patent No. 10,770,170 and QX ONE 

Use of Bio-Rad’s QX ONE Droplet Digital PCR (ddPCR) System (“QX ONE”) (includes both standard and premium editions) infringes 
Claims 1-20 of U.S. Patent No. 10,770,170 (“the ’170 Patent”). As non-limiting examples, Plaintiffs identify where and how use of the 
Accused Product performs each and every step of the below claimed method. Elements from other charts may be used in combination 
with the below to perform the steps of the claimed method, and Plaintiffs incorporate all other ’170 Charts here by reference. 

As non-limiting examples, Plaintiffs identify where and how use of the Accused Product performs each and every step of the below 
claimed method.  Elements from other charts may be used in combination with the below to perform the steps of the claimed method, 
and Plaintiffs incorporate all other ’170 Charts here by reference. 

On information and belief, the QX600 is used with devices, accessories, and components to practice the methods of the ’170 Patent.  
See https://www.bio-rad.com/en-us/life-science/digital-pcr/qx-one-droplet-digital-pcr-ddpcr-system.  A list of non-limiting examples of 
such devices, accessories, and/or components include: 

 The QX ONE system; 
 Software, such as the QX ONE Software (Regulatory and Standard editions); 
 Consumables such as  

o GCR96 Cartridges,  
o QX ONE Droplet Generation Oil for Probes,  
o QX ONE Droplet Reader Oil,  
o GCR96 Foil Heat Seal,   
o QX ONE ddPCR System Waste Bottle; 
o the ddPCR 96-Well Plates,  
o Droplet Generation Oil for Probes,  
o QX200 Droplet Generation Oil for EvaGreen,  
o Droplet Reader Oil,  
o DG8 Cartridges and DG8 Gaskets,  
o DG8 Cartridge Holders,  
o pierceable foil such as the PCR Plate Heat Seal,  
o DG32 Cartridges for AutoDG,  
o Pipet Tips for AutoDG, and/or 
o Pipet Tip Waste Bin for AutoDG; 

 A plate sealer, such as the PX1 PCR Plate Sealer; 

BIO-RAD EX.1012.098
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 ddPCR kits and reagents, such as  
o PrimePCR ddPCR Assays,  
o ddPCR Multiplex Supermix,  
o ddPCR Supermixes for Probes (No dUTP),  
o ddPCR Supermix for Probes,  
o One-Step RT-ddPCR Advanced Kit for Probes,  
o ddPCR Buffer Control for Probes,  
o Residual DNA Quantification Supermixes,  
o QX200 ddPCR EvaGreen Supermix,  
o QX200 Buffer Control for EvaGreen, and  
o ddPCR Library Quantification Kit for Illumina TruSeq; 

 PrimePCR Primers, Assays and Arrays; 
 Each of the assays identified in these Infringement Contentions; to include: 

o dHsaEXD41810842 
o RCAAV Kit 
o HEK293 Kit, and/or  

 Any other processes, procedures, devices, and/or system components used to facilitate the performance of the steps of the 
Asserted Claims. 

Bio-Rad directly infringes the Asserted Claims by using the QX One alone alone and/or with the above-listed devices, software, 
accessories, and/or components to perform each and every step of the claim methods below.  By way of non-limiting example, Bio-Rad 
uses the QX One in connection with (but not exclusively with) the various assays identified in these Infringement Contentions to practice 
each and every step of the Asserted Claims. 

Bio-Rad also indirectly infringes the Asserted Claims by providing the QX One alone and/or with the accompanying QX OneSoftware.  
Bio-Rad also induces customers and/or end users to use the QX One and/or QX One Software to infringe by inducing them to use these 
products in a way that performs each step of the Asserted Claims as described below and throughout these Infringement Contentions in 
violation of 35 U.S.C. § 271(b).  By way of non-limiting example, such customers and/or end users use the QX One in connection with 
(but not exclusively with) the various assays identified in these Infringement Contentions to practice each and every step of the Asserted 
Claims. 

Bio-Rad also contributes to the infringement of customers and/or end-users by providing the QX One and/or the QX One to the same 
who then perform each step of the Asserted Claims as described below and throughout these Infringement Contentions in violation of 
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35 U.S.C. § 271(c).  By way of non-limiting example, such customers and/or end users use the QX One in connection with (but not 
exclusively with) the various assays identified in these Infringement Contentions to practice each and every step of the Asserted 
Claims. 

On information and belief, Bio-Rad also supplies or causes to be supplied in or from the United States all or a substantial portion of 
the QX One and/or QX One Software such that Bio-Rad induces infringe of customers or end users outside the United States in 
violation of 35 U.S.C. § 271(f)(1).  For like reasons as described above, Bio-Rad contributes to the infringement of customers or end 
users outside the United States in violation of 35 U.S.C. § 271(f)(2). 

On information and belief, to the extent Bio-Rad performs the steps of the Asserted Claims outside the United States and subsequently 
imports, offers to sell, sells, and/or uses the results of the claimed methods within the United States, Bio-Rad infringes in violation of 
35 U.S.C. § 271(g). 

Plaintiffs allege infringement both literally and under the doctrine of equivalents. 

Claims Exemplary Disclosure of Accused Product 

[1-pre] 

1. A method of unambiguously 
detecting any unique 
combination of presence or 
absence of at least five 
polynucleotide analytes in a 
plurality of droplets, the 
method comprising:  

The QX One System is used to perform a method of unambiguously detecting any unique combination of 
presence or absence of at least five polynucleotide analytes in a plurality of droplets, the method 
comprising.  

To the extent the preamble is limiting, the QX ONE is used to detect the unique combination of presence 
or absence of up to eight polynucleotide analytes (called “targets”) as described below.  Performs this 
detection based on droplets that are prepared from a sample volume using the QX ONE’s droplet 
generator. 

The system allows for clear discrimination of multiple targets and more accurate and reproducible 
quantification, which allows it to detect the presence or absence of polynucleotide analytes with high 
accuracy, precision, and reproducibility.  

The QX ONE System comprises multiple components and kits. 
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QX ONE Droplet Digital PCR System and QX ONE Software Instrument Guide Version 1.4, 
BIO_CCODE00006554 at 6577. 
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BIO_CCODE00006618. 

The QX One System can detect up to eight targets using four fluorophores.  
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BIO_CCODE00006622-6624 
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BIO_CCODE00008407 

The QX One System analyzes multiple targets (up to 8 targets) using amplitude multiplexing and probe 
mixing strategies.  
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BIO_CCODE00006651 

[1a] 

(a) providing a sample
comprising, or potentially
comprising, at least one of
said at least five
polynucleotide analytes;

See Appendix A-02 at [1a.1] (“providing a sample solution volume comprising or potentially comprising 
at least one of at least seven polynucleotide analytes”). 

The QX One System is used to perform providing a sample comprising, or potentially comprising, at 
least one of said at least five polynucleotide analytes. 

The QX One System requires the samples to contain the targeted DNA or RNA. 
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BIO_CCODE00006573 

The QX One System can detect up to eight targets using four fluorophores.  
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BIO_CCODE00006622- BIO_CCODE00006624 

[1b.1] 

(b) forming a mixture of said 
sample and at least five 
hybridization probes, 

See Appendix A-02 at [1a.1], [1a.4], and [1a.5], which describe the step of forming the mixture using the 
hybridization probes.  Plaintiffs incorporate those steps here by reference.  As described in those steps, 
the QX ONE is able to be used with over seven hybridization probes, meaning it can also be used with 
“at least five hybridization probes.”  

Additionally: 

The QX One System is used to perform a mixture of said sample and at least five hybridization probes 
either literally or under the doctrine of equivalents.   

The QX One System offers different types of supermixes based on different experiments.  
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BIO_CCODE00006620 

[1b.2] 

wherein each of said at least five 
hybridization probes further 
comprises at least one 

See step 1a above, which describes how a mixture is formed.  See also Appendix A-02 at Step [1a.3] 
(“wherein each hybridization probe comprises at least one fluorophore selected from four fluorophores”), 
which describes the process by which each hybridization probe comprises at least one fluorophore 
selected from four fluorophore.  That step is materially the same as this step, and Plaintiffs incorporate 
all references steps here by reference.  As described in those steps, the QX600 is able to be used with 
over seven hybridization probes as well as four fluorophores comprising the list, meaning it can also be 
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fluorophore and at most four 
fluorophores; 

used with “at least five hybridization probes” and with at least one fluorophore and at most four 
fluorophores. 

Additionally, on information and belief the QX ONE is able to filter certain fluorophores.  Further: 

The QX One System is used to perform the step of wherein each of said at least five hybridization probes 
further comprises at least one fluorophore.  

The QX One System has four channels, each channel contains at least one fluorophore (from FAM, 
HEX/VIC, Cy5 and Cy5.5).  

BIO_CCODE00008490 
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BIO_CCODE00006622 

 

BIO_CCODE00006624 

The QX One System is used to perform the step of wherein each of said at least five hybridization probes 
further comprises at most four fluorophores either literally or under the doctrine of equivalents.  
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The QX One System has four channels, which correspond to at most four fluorophores (FAM, 
HEX/VIC, Cy5 and Cy5.5).  

  

BIO_CCODE00008490 

 

BIO_CCODE00006622 
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BIO_CCODE00006624 

 

[1c] 

(c) partitioning said mixture into 
said plurality of droplets; 

The QX One System is used to perform the step of partitioning said mixture into said plurality of 
droplets. 

The QX One System follows the ddPCR Workflow which fractionates a sample into 20,000 nanoliter-
sized droplets with target and background DNA distributed randomly into droplets during the 
partitioning process.  
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BIO_CCODE00006573.  As describe above, the QX ONE has an integrate droplet generator which is 
used to perform this function. 

[1d] 

(d) exciting said at least one 
fluorophore to generate one or 
more signals if one or more of 
said at least five 
polynucleotide analytes is 
present in said plurality of 
droplets, wherein said one or 
more signals comprise at least 
one signal generated by 
excitement of said at least one 
fluorophore;  

Plaintiffs incorporate by reference its analysis from Appendix A-02 at [1a.4], [1a.5], and [1b].  In those 
elements, Plaintiffs explained how the QX ONE is used to excite at least one fluorophore to generate at 
least one signals when the target analytes is present in the sample.  Also as explained there, the signal is 
created by the excited fluorophore when the hybridization probe contacts the analyte.  In this chart, in Step 
[1c] is explained how that sample is split into the droplets.  Those elements taken together show how this 
step is performed. 

Additionally: 

The QX One System is used to perform the step of exciting said at least one fluorophore. 

The Droplet Reader exhibit droplets with increased fluorescence compared to negative droplets.  
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BIO_CCODE00006574 

The detection of positive targets corresponds to different color on the 2D Amplitude chart: 

 

BIO_CCODE00006652 

In Amplitude Multiplex method, the four channels can detect up to eight targets, which will be shown in 
different color on the 2D Amplitude Graph: 
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BIO_CCODE00006622-6624 

The QX One System is used to perform the step of generating one or more signals if one or more of said 
at least five polynucleotide analytes is present in said plurality of droplets.  

The signals are generated based on the presence (or absence) of the analytes in the droplets.  
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BIO_CCODE00006622-BIO_CCODE00006624 

All determinations are shown as a unique color pattern on the analysis dashboard.  
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BIO_CCODE00006652- BIO_CCODE00006654. 

[1e] 

(e) measuring said one or more
signals to generate a
cumulative intensity
measurement, wherein said
cumulative intensity
measurement corresponds to
the presence of a unique
combination of presence or
absence of said at least five
polynucleotide analytes in said
sample; and

Plaintiffs incorporate by reference its analysis from Appendix A-02 at [1c.1] and [1c.2].  In those elements, 
Plaintiffs explained how the QX ONE is used to measure the signal(s), thereby generating a cumulative 
signal measurement, wherein the cumulative signal measurement non-degenerately indicates the presence 
or absence of the at least seven polynucleotide analytes, in any combination of presence or absence.  For 
the same reasons, that explanation also shows how the system may indicate the presence or absence of at 
least five polynucleotide analytes.  Likewise, the signal that is generated is a unique combination of the 
presence or absence of at least five polynucleotide analytes. 

Additionally: 

The QX One System is used to perform the step of measuring said one or more signals to generate a 
cumulative intensity measurement.  

The QX One System can support different experiment types.  
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BIO_CCODE00006618 

The Analysis Dashboard shows the result of measuring intensity.  
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BIO_CCODE00006652- BIO_CCODE00006654 

The QX One System is also used to perform the step of said cumulative intensity measurement corresponds 
to the presence of a unique combination of presence or absence of said at least five polynucleotide analytes 
in said sample.  The cumulative intensity measurement indicates the presence or absence of the targeted 
analytes, based on the experiment types.  

“ 
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BIO_CCODE00006622-BIO_CCODE00006624 

[1f] 

(f) determining whether each of 
said least five polynucleotide 
analytes is present, in any 
unique combination of 
presence or absence, based on 
said cumulative intensity 
measurement, 

The QX One System is used to perform the step of determining whether each of said least five 
polynucleotide analytes is present, in any unique combination of presence or absence, based on said 
cumulative intensity measurement, 

For example: 
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BIO_CCODE00006622-BIO_CCODE00006624 

All determinations are shown as a unique color pattern on the analysis dashboard.  
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BIO_CCODE00006652- BIO_CCODE00006654. 

The cumulative intensity measurement may also be used to quantify the polynucleotide analytes, which 
will also determine their presence or absence: 
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BIO_CCODE00006554 at 6572-6574. 
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Id. at 6576. 
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Id. at 6618-6620. 

[1g] 

wherein the method does not 
require any step of 
immobilization of said at least 

See Appendix A-02 at [1d.2]. 
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five polynucleotide analytes or 
mass spectrometry. 

2. The method of claim 1, 
wherein each of said at least 
five hybridization probes is 
complementary to one of said 
at least five polynucleotide 
analytes. 

The QX One System is used to perform the step of wherein each of said at least five hybridization probes 
is complementary to one of said at least five polynucleotide analytes. 

The probes are complementary to analytes and emits different intensity and/or wavelengths to detect 
analytes.  
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BIO_CCODE00006622-BIO_CCODE00006624 

3. The method of claim 1,
wherein said at least five
hybridization probes comprise
one or more fluorophores
selected from one, two, three,
or four fluorophores.

The QX One System is used to perform the step of wherein at least five hybridization probes comprise 
one or more fluorophores selected from one, two, three, or four fluorophores.  

The hybridization probes comprise fluorophores from FAM, HEX, Cy5 and Cy5.5. 
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BIO_CCODE00006622- BIO_CCODE00006624 

4. The method of claim 1, 
wherein, in (b), a droplet of 
said plurality of droplets 
comprises said at least five 
hybridization probes. 

The QX One System is used to perform the step of a droplet of said plurality of droplets comprises said 
at least five hybridization probes. 

See Element 1(b). 

The QX One System follows the ddPCR Workflow which fractionates a sample into 20,000 nanoliter-
sized droplets with target and background DNA distributed randomly into droplets during the 
partitioning process.  
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BIO_CCODE00006573 

 

BIO_CCODE00006574 

5. The method of claim 1, 
wherein, in (b), a droplet of 
said plurality of droplets 
comprises one or more of said 
at least five polynucleotide 
analytes. 

The QX One System is used to perform the step that wherein, in (b), a droplet of said plurality of 
droplets comprises one or more of said at least five polynucleotide analytes. 

See Element [1b]. 

The QX One System follows the ddPCR Workflow which fractionates a sample into 20,000 nanoliter-
sized droplets with target and background DNA distributed randomly into droplets during the 
partitioning process.  
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BIO_CCODE00006573 

 

BIO_CCODE00006574 

6. The method of claim 1, 
wherein, in (b), a droplet of 
said plurality of droplets 
comprises at most one of said 
at least five polynucleotide 
analytes. 

The QX One System is used to perform the step that wherein, in (b), wherein, in (b), a droplet of said 
plurality of droplets comprises at most one of said at least five polynucleotide analytes. 

See Element [1b]. 

The QX One System follows the ddPCR Workflow which fractionates a sample into 20,000 nanoliter-
sized droplets with target and background DNA distributed randomly into droplets during the 
partitioning process.  
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BIO_CCODE00006573 

 

BIO_CCODE00006574 

7. The method of claim 1, 
wherein said one or more 
signals is generated during a 
polymerase chain reaction. 

See Appendix A-02 at Claim 4. 

8. The method of claim 1, 
wherein said at least five 
polynucleotide analytes are at 

See Appendix A-02 at Claim 1, which describes the method with respect to at least seven polynucleotide 
analytes.  As described there, the QX ONE is able to quantify at least seven targets. 
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least seven polynucleotide 
analytes. 

9. The method of claim 1, 
wherein said at least five 
hybridization probes are at 
least seven hybridization 
probes. 

See Appendix A-02 at Claim 1 (in particular 1a.2), which describes the method with respect to at least 
seven hybridization probes.  As described there, the QX ONE is able to use at least seven hybridization 
probes 

10. The method of claim 1, 
wherein said one or more of 
said at least five 
polynucleotide analytes 
comprise cell-free nucleic 
acid, tumor nucleic acid, fetal 
nucleic acid, viral nucleic acid, 
or any combination thereof. 

The QX One System is used to perform the method wherein said one or more of said at least five 
polynucleotide analytes comprise cell-free nucleic acid, tumor nucleic acid, fetal nucleic acid, viral nucleic 
acid, or any combination thereof. 

The QX ONE can detect viruses, tumors, microbes, wild-type backgrounds, and mutations.  See 
BIO_CCODE00006554 at 6572; also see BIO_CCODE00006617. 

11. The method of claim 1, 
wherein said sample is a 
biological sample derived 
from a subject. 

The QX One System is used to perform the step that wherein said sample is a biological sample derived 
from a subject. 

The QX One System can be used to detect viruses, tumors, microbes, wild-type backgrounds, mutations, 
HSV and B2M from biological samples.  See BIO_CCODE00006554 at 6572; also see 
BIO_CCODE00006617. 

12. The method of claim 11, 
wherein detecting the 
presence or absence of said at 
least five polynucleotide 
analytes indicates the 
presence of cancer or an 
infection with a pathogen in 
said subject. 

The QX One System is used to perform the step that wherein detecting the presence or absence of said at 
least five polynucleotide analytes indicates the presence of cancer or an infection with a pathogen in said 
subject. 

The QX ONE can detect viruses, tumors, microbes, wild-type backgrounds, and mutations.  See 
BIO_CCODE00006554 at 6572; also see BIO_CCODE00006617.  Such detection can detect the 
presence of cancer or an infection with a pathogen in said subject. 
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13. The method of claim 1, 
further comprising 
transmitting information 
concerning the presence or 
absence of said at least five 
polynucleotide analytes 
through a computer network. 

See Appendix A-02 at Claim 5. 

14. The method of claim 1, 
further comprising providing 
information concerning the 
presence or absence of said at 
least five polynucleotide 
analytes to a health care 
professional, wherein said 
health care professional 
makes a clinical decision 
based on said information. 

See Appendix A-02 at Claim 6. 

15. The method of claim 14, 
wherein said clinical decision 
is a treatment decision. 

See Appendix A-02 at Claim 6.  On information and belief, when the QX ONE system is used in a 
method, that method may include a clinical decision on treatment.  

16. The method of claim 15, 
wherein said treatment 
decision comprises treatment 
with an antibiotic or an 
anticancer therapeutic. 

See Appendix A-02 at Claim 6.  On information and belief, when the QX ONE system is used in a 
method, that method may include a clinical decision on treatment. 

The QX ONE can detect viruses, tumors, microbes, wild-type backgrounds, and mutations.  See 
BIO_CCODE00006554 at 6572; also see BIO_CCODE00006617.  Such detection can detect the 
presence of cancer or an infection with a pathogen in said subject. 

As such, that treatment decision may include treatment of an antibiotic to combat the detected microbe or 
virus or an anticancer therapeutic to combat the detected tumor. 
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17. The method of claim 1, 
wherein at least part of said 
method is performed using a 
computer. 

See Appendix A-02 at Claim 7. 

18. The method of claim 17, 
wherein said computer is 
located on a remote server. 

See Appendix A-02 at Claim 8. 

19. The method of claim 17, 
wherein said computer is 
located on a droplet reader. 

See Appendix A-02 at Claim 7.  As discussed in Appendix A-02 and above, the QX ONE includes a 
droplet reader and is also a computer.  As such, this claim is satisfied when the QX ONE is used. 

20. The method of claim 1, 
wherein each of said at least 
five hybridization probes are 
provided at a given 
concentration such that said 
cumulative intensity 
measurement corresponds to 
said presence of said unique 
combination. 

The QX One System is used to perform the step that wherein each of said at least five hybridization 
probes are provided at a given concentration such that said cumulative intensity measurement 
corresponds to said presence of said unique combination. 

The probes are provided at a given concentration, such as FAM Hi and FAM Lo.  
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BIO_CCODE00006622- BIO_CCODE00006624 
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BIO_CCODE00006554 at BIO_CCODE00006618 

Thus, combining the disclosures stated above, wherein the probes are provided at a different 
concentration (e.g., a concentration indicating target DNA copies in a sample) such that the cumulative 
intensity measurement that results corresponds to the presence of the unique combination of targets 
tested. 
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