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Appendix C: Infringement Claim Chart for U.S. Patent No. 11,827,921 

Plaintiffs provide in this chart exemplary allegations that Bio-Rad’s ddPCR-related assays and kits infringe at least Claims 1-17 and 
19 of U.S. Patent No. 11,827,921 (“the ’921 Patent”).  On information and belief, such infringing assays and kits include (but are not 
limited to): 

 Bio-Rad’s SARS-CoV-2 ddPCR Kit (“SARS-CoV-2 Kit”); 
 Bio-Rad’s PREvalence ddPCR SARS-CoV-2 Wastewater Quantification Kit (“SARS-CoV-2 Wastewater Quantification Kit”); 
 Bio-Rad’s ddPCR Microsatellite Instability (MSI) Kit (including ddPCR MSI Assay 1 (BAT25/BAT26), ddPCR MSI Assay 2 

(NR21/NR24)) ( “MSI Kit”); 
 Bio-Rad’s Expert Design Assay ID dHsaEXD42003661 (EGFR C797S Multiplex Tube 1) (“The ’3661 Assay”); 
 Bio-Rad’s Expert Design Assay ID dHsaEXD41810842, the EGFR C797S T790M L858R Multiplex (“The ’0842 Assay”); and 
 Bio-Rad’s Expert Design Assay ID dEXD84844642, the Influenza A/B Triplex Assay (“The ’4642 Assay”).1 

As non-limiting examples, Plaintiffs identify how the foregoing kits and assays are representative of Bio-Rad’s infringing ddPCR 
assays and kits.  Plaintiff’s investigation into additional infringing assays and kits is ongoing and Plaintiffs investigation into 
additional assays and kits that may infringe is ongoing.  Plaintiffs show below how the examples identified above meet every 
limitation in the below claimed system.  

Bio-Rad’s ddPCR-related assays and kits are designed to be used in connection with various devices, software, reagents, consumables, 
and other accessories including, but not limited to: 

 All devices, accessories, consumables, and/or components identified in Appendices A-01, A-02, B-01, and B-02; and 
 All Devices (QX200 ddPCR system, QX200 droplet generator, and QX200 droplet reader, QX Manager software 

(standard/premium)), Accessories (PX1 PCR Plate Sealer, C1000 Touch Thermal Cycler, PTC Tempo Deepwell Thermal 
Cycler), Kits & Reagents, and Consumables identified for use with the QX200 ddPCR system at, for example, https://www.bio-
rad.com/en-us/life-science/digital-pcr/qx200-droplet-digital-pcr-system.  

 

1 Hereafter, the “Accused Products” refer to Bio-Rad’s ddPCR-related Kits and Assays as exemplified by the SARS-CoV-2 Kit, 
SARS-CoV-2 Wastewater Quantification Kit, dHsaEXD42003661 Assay, the MSI Kit, dHsaEXD41810842 Assay and 
dEXD84844642 Assay collectively.  

BIO-RAD EX.1012.001

https://www.bio-rad.com/en-us/life-science/digital-pcr/qx200-droplet-digital-pcr-system
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Bio-Rad directly infringes the Asserted Claims by using the Accused Products alone and/or with any of the compatible devices, 
software, accessories, and/or components to perform every claim limitation of the claimed system below.   

Bio-Rad also indirectly infringes the Asserted Claims by providing the Accused Products.  Bio-Rad also induces customers and/or end 
users to use the Accused Product to infringe by inducing them to use these infringing products in violation of 35 U.S.C. § 271(b). 

Bio-Rad also contributes to the infringement of customers and/or end-users by providing the Accused Products to the same who then 
use the Accused Products in connection with other devices, components, and/or consumables (such as those identified above) in 
violation of 35 U.S.C. § 271(c).  By way of non-limiting example, such customers and/or end users use the Accused Products to 
practice each and every limitation 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 Accused Products 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). 

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

Claims Exemplary Disclosure of Accused Products 

[1-PRE]  

1. An assay that is 
capable of 
unambiguously 
detecting the 
presence or absence 
of each of at least M 
analytes, 

To the extent that this preamble is limiting, the Accused Products include assays that are capable of 
unambiguously detecting the presence or absence of each of at least M analytes either literally or under 
the doctrine of equivalents.  This capability is realized when the Accused Products are used in 
connection with the various devices and systems listed above, including without limitation the QX200, 
QX600, QX ONE, Plate Sealers, thermal cyclers, and other reagents and components. 

The Accused Products (as represented in the following exemplary assays and kits) practice Claim 1’s 
preamble. 

BIO-RAD EX.1012.002
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SARS-CoV-2 Kit 

The SARS-CoV-2 Kit can unambiguously detect the presence or absence of three analytes: 2019-nCoV 
(N1, N2) genes, and the human RNase P gene (RP):   

 

BIO_CCODE00006914 at 6930. 

SARS-CoV-2 Wastewater Quantification Kit 

The SARS-CoV-2 Wastewater Quantification Kit can unambiguously detect the presence or absence of 
three analytes: SARS-CoV-2 (N2, E) genes, and the murine coronavirus control, murine hepatitis virus 
(MHV) gene:   

BIO-RAD EX.1012.003
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Claims Exemplary Disclosure of Accused Products 

 

BIO_CCODE00006969 at 6971. 

MSI Kit 

The MSI Kit Assay 1 can unambiguously detect the presence or absence of the three analytes: BAT25, 
BAT26, BAT25 and BAT26 wild type.  The MSI Kit Assay 2 can unambiguously detect the presence 
or absence of the three analytes: NR21, NR24, NR21 and NR24 wild type. 

 

BIO-RAD EX.1012.004
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Claims Exemplary Disclosure of Accused Products 

 

BIO_CCODE00006995 at 6997. 

BIO-RAD EX.1012.005
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Claims Exemplary Disclosure of Accused Products 

 

BIO_CCODE00006995 at 7019.   

The ’3661 Assay 

The dHsaEXD42003661 Assay can unambiguously detect the presence or absence of three analytes: 
EGFR C797S G>C, C797S T>A, and C797S WT variants.   

 

BIO-RAD EX.1012.006
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Claims Exemplary Disclosure of Accused Products 

BIO_CCODE00008545 at 8545. 

The ’0842 Assay 

The dHsaEXD41810842 Assay can unambiguously detect the presence or absence of the five analytes: 
T790M, L858R, C797S G>C, C797S T>A and C797 Wild Type: 

 

https://d1vjebusapavbw.cloudfront.net/digital-
assays/static/assay/dHsaEXD41810842/dHsaEXD41810842_description.pdf at 1. 

BIO-RAD EX.1012.007

https://d1vjebusapavbw.cloudfront.net/digital-assays/static/assay/dHsaEXD41810842/dHsaEXD41810842_description.pdf
https://d1vjebusapavbw.cloudfront.net/digital-assays/static/assay/dHsaEXD41810842/dHsaEXD41810842_description.pdf
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Claims Exemplary Disclosure of Accused Products 

 

https://d1vjebusapavbw.cloudfront.net/digital-
assays/static/assay/dHsaEXD41810842/dHsaEXD41810842_description.pdf at 2. 

The ’4642 Assay 

The dEXD84844642 Assay can unambiguously detect the presence or absence of three analytes: 
Influenza A, Influenza B, and Human RPP30 genes: 

BIO-RAD EX.1012.008

https://d1vjebusapavbw.cloudfront.net/digital-assays/static/assay/dHsaEXD41810842/dHsaEXD41810842_description.pdf
https://d1vjebusapavbw.cloudfront.net/digital-assays/static/assay/dHsaEXD41810842/dHsaEXD41810842_description.pdf
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Claims Exemplary Disclosure of Accused Products 

 

BIO_CCODE00008542 at 8542. 

[1a] 

wherein each of said at 
least M analytes is 
encoded as a value 
of one component of 
a fluorescent signal, 
thereby generating a 
coding scheme, 

Bio-Rad’s infringing ddPCR assays and kits each encode at least M analytes as a value of one 
component of fluorescent signal in the form of a specific wavelength as defined by the fluorophore 
either literally or under the doctrine of equivalents.  For each infringing product, each of the M analytes 
is associated with one or more fluorophores.  Each fluorophore corresponds to a specific wavelength of 
light when excited. When a fluorophore-labeled probe is in contact with the associated analyte, the 
fluorophore becomes excited and emits light.  Through this association, each analyte becomes encoded 
as a value of one component of a fluorescent signal. 

A coding scheme follows based on how the Accused Products are encoded.  

The following are representative examples of how this occurs: 

BIO-RAD EX.1012.009
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SARS-CoV-2 Kit  

In the SARS-CoV-2 Kit, each analyte is encoded as a value of one component of a fluorescence signal 
(corresponding to a specific wavelength as defined by the fluorophore given below) as represented by 
the identified fluorophores FAM and HEX: 

 

BIO_CCODE00006914 at 6937.   

In the SARS-CoV-2 Kit, N1 is encoded as FAM positive, N2 as FAM and HEX positive, and RP as 
HEX positive.  As explained above, the detector reads the droplet to determine which contain target 
(positive – 1), and which do not (negative – 0) for each of the targets identified with the SARS-CoV-2 
Kit.  The corresponding coding scheme for the SARS-CoV-2 Kit is as follows: 

Analyte FAM HEX 

N1 1 0 

N2 1 1 

RP 0 1 

 

SARS-CoV-2 Wastewater Quantification Kit 

In the SARS-CoV-2 Wastewater Quantification Kit, each target (i.e., the analyte) is associated with a 
fluorophore (corresponding to a specific wavelength).  Each analyte is detected based on the paired 
fluorophore emitting a fluorescent signal of its corresponding wavelength.  Exemplary fluorophores 
include FAM and HEX: 

BIO-RAD EX.1012.010
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Claims Exemplary Disclosure of Accused Products 

 

BIO_CCODE00006971 at 6979. 

In the SARS-CoV-2 Wastewater Quantification Kit, N2 is encoded as FAM positive, E as FAM and 
HEX positive, and NHV as HEX positive. As explained above, the detector reads the droplet to 
determine which contain target (positive – 1), and which do not (negative – 0) for each of the targets 
identified with the SARS-CoV-2 Wastewater Quantification Kit.  The corresponding coding scheme 
for the SARS-CoV-2 Wastewater Quantification Kit is shown below. 

Analyte FAM HEX 

N2 1 0 

E 1 1 

MHV 0 1 

 

MSI Kit 

In the MSI Kit Assay 1:  

 BAT26 mutant is encoded as a positive FAM fluorescent signal;  
 BAT25 mutant is encoded as a positive HEX fluorescent signal;  

BIO-RAD EX.1012.011
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Claims Exemplary Disclosure of Accused Products 

 BAT25 and BAT26 wild type are encoded as a positive of FAM fluorescent signal and a positive 
HEX fluorescent signal;  

In the MSI Kit Assay 2:  

 NR24 mutant is encoded as a positive FAM fluorescent signal;  
 NR21 mutant is encoded as a positive HEX fluorescent signal; 
 NR24 and NR21 wild type are encoded as a double-positive of both FAM and HEX fluorescent 

signals.  

 

BIO_CCODE00006995 at 7019.  The corresponding coding scheme for the MSI Kit is shown below:  

Assay 1 Analyte FAM HEX 

BAT26 mutant 1 0 

BIO-RAD EX.1012.012
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Claims Exemplary Disclosure of Accused Products 

BAT25 mutant 0 1 

BAT25 and BAT26 wild type 1 1 

 

Assay 2 Analyte FAM HEX 

NR24 mutant 1 0 

NR21 mutant 0 1 

NR24 and NR21 wild type 1 1 

 

The ’3661 Assay 

In the dHsaEXD42003661 Assay, each target is paired with a fluorophore as defined in the instructions 
below (FAM, FAM/HEX, and HEX).  Each analyte is detected as a value of one component of a 
fluorescence signal (e.g., a specific wavelength as defined by the fluorophore given below). 

 

BIO_CCODE00008545 at 8545. 

Each analyte is encoded as a fluorescence value (i.e., a specific wavelength as defined by the 
fluorophore given above).  EGFR C797S G>C is encoded as FAM positive.  EGFR C797S WT is 
encoded as HEX positive.  EGFR C797S T>A is encoded as FAM and HEX positive.  As explained 
above, the detector reads the droplet to determine which contain target (positive – 1), and which do not 

BIO-RAD EX.1012.013
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Claims Exemplary Disclosure of Accused Products 

(negative – 0) for each of the targets identified with the dHsaEXD42003661 Assay.  The corresponding 
coding scheme is shown below: 

Analyte FAM HEX 

EGFR C797S G>C 1 0 

EGFR C797S T>A 1 1 

EGFR C797S WT 0 1 

 

The ’0842 Assay 

In the dHsaEXD41810842 Assay, T790M is encoded as FAM positive; L858R is encoded as HEX 
positive; C797S G>C is encoded as Cy5 positive; C797S T>A is encoded as Cy5 and Cy5.5 positive; 
and C797 Wild type is encoded as Cy5.5 positive:  

 

https://d1vjebusapavbw.cloudfront.net/digital-
assays/static/assay/dHsaEXD41810842/dHsaEXD41810842_description.pdf, at 1. 

Each analyte is encoded as a fluorescence value (i.e., a specific wavelength as defined by the 
fluorophore given above).  T790M is encoded as FAM positive.  L858R is encoded as HEX positive.   
C797S G>C is encoded as Cy5 positive.  C797S T>A is encoded as Cy5 and Cy5.5 positive.  C797 
Wild type is encoded as Cy5.5 positive.  Droplets that contain target is indicated as positive – 1, and 
droplets that do not contain target is indicated as negative – 0. The corresponding coding scheme is 
shown below: 

BIO-RAD EX.1012.014

https://d1vjebusapavbw.cloudfront.net/digital-assays/static/assay/dHsaEXD41810842/dHsaEXD41810842_description.pdf,%20at%201
https://d1vjebusapavbw.cloudfront.net/digital-assays/static/assay/dHsaEXD41810842/dHsaEXD41810842_description.pdf,%20at%201
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Claims Exemplary Disclosure of Accused Products 

Analyte FAM HEX Cy5 Cy5.5 

T790M 1 0 0 0 

L858R 0 1 0 0 

C797S G>C 0 0 1 0 

C797S T>A 0 0 1 1 

C797S Wild Type 0 0 0 1 

 

The ’4642 Assay 

In the dEXD84844642 Assay, Influenza A is encoded as FAM positive; Influenza B is encoded as 
FAM and HEX positive, and RPP30 is encoded as HEX positive: 

 

BIO_CCODE00008542 at 8542. 

Each analyte is encoded as a fluorescence value (i.e., a specific wavelength as defined by the 
fluorophore given above).  Influenza A is encoded as FAM positive.  Influenza B is encoded as FAM 
and HEX positive.  RPP30 is encoded as HEX positive.  Droplets that contain target is indicated as 
positive – 1, and droplets that do not contain target is indicated as negative – 0.  The corresponding 
coding scheme is shown below: 
 

BIO-RAD EX.1012.015
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Claims Exemplary Disclosure of Accused Products 

Analyte FAM HEX 

Influenza A 1 0 

Influenza B 1 1 

Rpp30 0 1 
 

[1b] 

wherein said 
fluorescent signal 
comprises F 
wavelength 
components, and 

For Bio-Rad’s infringing products, the encoding scheme identifies how many wavelength components 
correspond to each analyte’s encoded fluorescent signal.  For example, as shown in the exemplary 
assays and kits described above: 

 In the SARS-CoV-2 Kit, the fluorescence signal comprises two components as discussed in [1a] 
(i.e., FAM channel to detect FAM fluorophores and HEX channel to detect HEX fluorophores). 
Thus, F = 2.  See BIO_CCODE00006914 at 6937. 

 In the SARS-CoV-2 Wastewater Quantification Kit, the fluorescence signal comprises two 
components as discussed in [1a] (i.e., FAM channel to detect FAM fluorophores and HEX 
channel to detect HEX fluorophores).  Thus, F = 2.  See BIO_CCODE00006971 at 6979.  

 In the MSI Kit, the fluorescent signal comprises two wavelength components as discussed in [1a] 
(i.e., FAM channel to detect FAM fluorophores and HEX channel to detect HEX fluorophores).  
Thus, F = 2.  See BIO_CCODE00006995 at 7019. 

 In the ’3661 Assay, the fluorescence signal comprises two components as discussed in [1a] (i.e., 
FAM channel to detect FAM fluorophores and HEX channel to detect HEX fluorophores).  Thus, 
F = 2.  See BIO_CCODE00008545 at 8545. 

 In the ’0842 Assay, the fluorescent signal comprises four wavelength components (i.e., FAM 
channel to detect FAM fluorophores and HEX channel to detect HEX fluorophores, Cy5 channel 
to detect Cy5 fluorophores, and Cy5.5 channel to detect Cy5.5 fluorophores).  Thus, F = 4.  See 
https://d1vjebusapavbw.cloudfront.net/digital-
assays/static/assay/dHsaEXD41810842/dHsaEXD41810842_description.pdf at 1-4. 

BIO-RAD EX.1012.016

https://d1vjebusapavbw.cloudfront.net/digital-assays/static/assay/dHsaEXD41810842/dHsaEXD41810842_description.pdf
https://d1vjebusapavbw.cloudfront.net/digital-assays/static/assay/dHsaEXD41810842/dHsaEXD41810842_description.pdf
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Claims Exemplary Disclosure of Accused Products 

 In the ’4642 Assay, the fluorescent signal comprises two wavelength components (i.e., FAM 
channel to detect FAM fluorophores and HEX channel to detect HEX fluorophores).  Thus, F = 
2.  See BIO_CCODE00008542 at 8542. 

[1c] 

wherein said assay is 
capable of 
unambiguously 
detecting the 
presence or absence 
of each of said at 
least M analytes, in 
any combination of 
presence or absence, 
in a single sample 
volume, based on 
detection of said F 
wavelength 
components, when 
M is greater than F, 

Bio-Rad’s infringing ddPCR assays and kits are able to unambiguously detect the presence or absence 
of each of the analytes, in any combination of presence or absence.   

This detection is based on the detection of the various wavelength components.  The presence of given 
fluorophores associated with the various analytes are detected based on their wavelength.  When the 
particular fluorophore(s) associated with a particular analyte are determined to be present, that analyte 
is coded as being detected. 

 

BIO-RAD EX.1012.017
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Claims Exemplary Disclosure of Accused Products 

 

 

https://www.bio-rad.com/webroot/web/pdf/lsr/literature/Bulletin_6407.pdf.  On information and belief, 
all infringing Bio-Rad ddPCR assays and kits are used in substantially the same way, regardless of 

BIO-RAD EX.1012.018

https://www.bio-rad.com/webroot/web/pdf/lsr/literature/Bulletin_6407.pdf
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Claims Exemplary Disclosure of Accused Products 

which device and software is used to perform the detection, because the ddPCR Workflow is 
substantially the same regardless of the specific assay or kit used. 

 

BIO_CCODE00007427 at 7450; see also BIO_CCODE00006328 at 6351; BIO_CCODE00006554 at 
6573. 

For all of Bio-Rad’s infringing ddPCR assays and kits, the detection is unambiguous in that it detects 
the presence of the nucleic acid target sequences based on a coding scheme where the same detection 
cannot represent two or more analytes.  For example: 

 

https://www.bio-rad.com/webroot/web/pdf/lsr/literature/Bulletin_6407.pdf.  

BIO-RAD EX.1012.019

https://www.bio-rad.com/webroot/web/pdf/lsr/literature/Bulletin_6407.pdf


20 

Claims Exemplary Disclosure of Accused Products 

For all of Bio-Rad’s infringing ddPCR assays and kits, the detection is performed in a single sample 
volume that is subsequently partitioned into multiple droplets. 

 

https://www.bio-rad.com/webroot/web/pdf/lsr/literature/Bulletin_6407.pdf.  

For the exemplary Accused products, M is always greater than F based on the analysis in [1a] and [1b], 
which is incorporated here by reference: 

Assay / Kit M F 
SARS-CoV-2 Kit 3 2 

SARS-CoV-2 Wastewater 
Quantification Kit 

3 2 

MSI Kit (Assay 1) 3 2 
MSI Kit (Assay 2) 3 2 
The ’3661 Assay 3 2 
The ’0842 Assay 5 4 
The ’4642 Assay 3 2 

 
Examples of how this detection occurs for individual exemplary products are listed below. 

BIO-RAD EX.1012.020

https://www.bio-rad.com/webroot/web/pdf/lsr/literature/Bulletin_6407.pdf
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SARS-CoV-2 Kit 

In the SARS-CoV-2 Kit, the assay is capable of unambiguously detecting the presence or absence of 
each of N1, N2, and RP analytes, in any combination of presence or absence by using the coding 
scheme based on the detection of FAM and HEX as follows (1 = fluorophore is detected; 0 = not 
detected): 

Analyte  FAM  HEX  
N1 1 0 

N2 1 1 

RP 0 1 

 
See BIO_CCODE00006914 at 6937, 6943.  Based on the cumulative intensity measurements and as 
stated above, the assay, as specified by the user guide, is capable of unambiguously detecting the 
presence or absence of 3 analytes, in any combination of presence or absence, as displayed by the 2D 
amplitude plots, cluster assignments, and the coding scheme. 

SARS-CoV-2 Wastewater Quantification Kit 

In the SARS-CoV-2 Wastewater Quantification Kit, the assay is capable of unambiguously detecting 
the presence or absence of each of N2, E, and MHV analytes, in any combination of presence or 
absence by using the coding scheme based on the detection of FAM and HEX as follows (1 = 
fluorophore is detected; 0 = not detected): 

Analyte  FAM  HEX  
N2 1 0 

E 1 1 

MHV 0 1 

BIO_CCODE00006971 at 6979, 6985-6990.  Based on the cumulative intensity measurements and as 
stated above, the assay, as specified by the user guide, is capable of unambiguously detecting the 
presence or absence of 3 analytes, in any combination of presence or absence, as displayed by the 2D 
amplitude plots, cluster assignments, and the coding scheme. 

BIO-RAD EX.1012.021
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The MSI Kit 

In the MSI Kit, Assay 1 of the MSI Kit is capable of unambiguously detect BAT25 mutant, BAT26 
mutant, and BAT25 and BAT26 wild type; Assay 2 of the MSI Kit is capable of unambiguously detect 
NR21 mutant, NR24 mutant, and NR24 and NR21 wild type, both by using the coding scheme based 
on the detection of FAM and HEX as follows (1 = fluorophore is detected; 0 = not detected).  Each 
assay is performed independently, such that Assay 1 analytes are in any combination of presence or 
absence, in a single sample volume, and Assay 2 analytes are any combination of presence or absence, 
in a single sample volume. 

Assay 1 Analyte  FAM  HEX  

BAT26 mutant 1  0 

BAT25 mutant 0  1 

BAT25 and BAT26 wild type 1  1 

 
Assay 2 Analyte  FAM  HEX  

NR24 mutant 1  0 

NR21 mutant 0  1 

NR24 and NR21 wild type 1  1 

 
BIO_CCODE00006995 at 6997, 7019.   

 

BIO-RAD EX.1012.022
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Claims Exemplary Disclosure of Accused Products 

 

BIO_CCODE00006995 at 7004.   

Based on the cumulative intensity measurements and as stated above, the assay, as specified by the 
user guide, is capable of unambiguously detecting the presence or absence of 3 analytes in each Assay, 
in any combination of presence or absence, as displayed by the 2D amplitude plots, cluster 
assignments, and the coding scheme. 

The ’3661 Assay  

In the dHsaEXD42003661 Assay, the assay is capable of unambiguously detecting the presence or 
absence of each of EGFR C797S G>C, EGFR C797S T>A, and EGFR C797S WT analytes, in any 
combination of presence or absence by using the coding scheme based on the detection of FAM and 
HEX as follows (1 = fluorophore is detected; 0 = not detected): 

Analyte  FAM  HEX  
EGFR C797S G>C 1 0 

BIO-RAD EX.1012.023
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Claims Exemplary Disclosure of Accused Products 

EGFR C797S T>A 1 1 

EGFR C797S WT 0 1 

See BIO_CCODE00008545 at 8545, 8548.  Based on the cumulative intensity measurements and as 
stated above, the assay, as specified by the user guide, is capable of unambiguously detecting the 
presence or absence of 3 analytes, in any combination of presence or absence, as displayed by the 2D 
amplitude plots, cluster assignments, and the coding scheme. 

The ’0842 Assay 

In the dHsaEXD41810842 Assay, the assay is capable of unambiguously detecting the presence or 
absence of the five analytes: T790M, L858R, C797S G>C, C797S T>A and C797 Wild Type in any 
combination of presence or absence by using the coding scheme based on the detection of FAM, HEX, 
Cy5, and Cy5.5 as follows (1 = fluorophore is detected; 0 = not detected): 

Analyte  FAM HEX Cy5 Cy5.5 

T790M 1 0 0 0 

L858R 0 1 0 0 

C797S G>C 0 0 1 0 

C797S T>A 0 0  1 1 

C797S Wild Type 0 0 0 1 

See https://d1vjebusapavbw.cloudfront.net/digital-
assays/static/assay/dHsaEXD41810842/dHsaEXD41810842_description.pdf at 1-4.  Based on the 
cumulative intensity measurements and as stated above, the assay, as specified by the user guide, is 
capable of unambiguously detecting the presence or absence of 5 analytes, in any combination of 
presence or absence, as displayed by the 2D amplitude plots, cluster assignments, and the coding 
scheme. 

BIO-RAD EX.1012.024

https://d1vjebusapavbw.cloudfront.net/digital-assays/static/assay/dHsaEXD41810842/dHsaEXD41810842_description.pdf
https://d1vjebusapavbw.cloudfront.net/digital-assays/static/assay/dHsaEXD41810842/dHsaEXD41810842_description.pdf
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Claims Exemplary Disclosure of Accused Products 

The ’4642 Assay 

In the dEXD84844642 Assay, the assay is capable of unambiguously detecting the presence or absence 
of each of Influenza A, Influenza B, and RPP30 analytes, in any combination of presence or absence 
by using the coding scheme based on the detection of FAM and HEX as follows (1 = fluorophore is 
detected; 0 = not detected): 

Analyte  FAM  HEX  
Influenza A 1 0 

Influenza B  1 1 

Rpp30 0 1 

BIO_CCODE00008542 at 8542-8544.  Based on the cumulative intensity measurements and as stated 
above, the assay, as specified by the user guide, is capable of unambiguously detecting the presence or 
absence of 3 analytes, in any combination of presence or absence, as displayed by the 2D amplitude 
plots, cluster assignments, and the coding scheme. 

 

[1d] 

wherein the assay does 
not require the use 
of mass 
spectrometry or 
immobilization of 
said at least M 
analytes, and 

For each infringing Bio Rad ddPCR Assay and Kit, use of such assay or kit does not require the use of 
any mass spectrometry or immobilization of any of the analytes.  See generally https://www.bio-
rad.com/webroot/web/pdf/lsr/literature/Bulletin_6407.pdf (describing ddPCR workflow without 
reference to using mass spectrometry or immobilization of analytes): 

BIO-RAD EX.1012.025

https://www.bio-rad.com/webroot/web/pdf/lsr/literature/Bulletin_6407.pdf
https://www.bio-rad.com/webroot/web/pdf/lsr/literature/Bulletin_6407.pdf
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Claims Exemplary Disclosure of Accused Products 

 

Likewise, the ddPCR Workflow identified in the QX200, QX600, and QX ONE systems describe using 
the assays and kits in ways that do not require either mass spectrometry or immobilization of analytes: 

 

BIO-RAD EX.1012.026
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Claims Exemplary Disclosure of Accused Products 

BIO_CCODE00007427 at 7450; see also BIO_CCODE00006328 at 6351; BIO_CCODE00006554 at 
6573. 

Additionally, Bio-Rad’s infringing ddPCR assays and kits do not force or preassign any clusters but 
instead permit direct quantification:  

 

BIO_CCODE00006328 at 6524 

See also Element [1d.2] in Appendices A-1 and A-2; Element [1g] in Appendices B-1 and B-2. 

[1e] 

wherein the analytes 
are amplified in the 
single sample 
volume. 

The analytes are amplified in the single sample volume. For example, the single sample is partitioned 
into individual droplets: 

BIO-RAD EX.1012.027
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https://www.bio-rad.com/webroot/web/pdf/lsr/literature/Bulletin_6407.pdf.  Following droplet 
generation, the sample is amplified in a thermal cycler: 

BIO-RAD EX.1012.028

https://www.bio-rad.com/webroot/web/pdf/lsr/literature/Bulletin_6407.pdf
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https://www.bio-rad.com/webroot/web/pdf/lsr/literature/Bulletin_6407.pdf.  A materially similar 
process is followed regardless of which system (e.g., QX200, QX600, QXONE) is followed, although 
the QXONE has an integrated thermal cycler while the QX200 and QX600 rely on external thermal 
cyclers such as those identified above. 

 

BIO_CCODE00007427 at 7450; see also BIO_CCODE00006328 at 6351; BIO_CCODE00006554 at 
6573. 

BIO-RAD EX.1012.029
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2. The assay of claim 1, 
wherein each of said 
at least M analytes is 
encoded as at least 
one first value in a 
first component of 
said fluorescent 
signal and at least 
one second value in 
a second component 
of said fluorescent 
signal. 

Plaintiffs incorporate by reference the encoding analysis and cited evidence from claim elements [1a] 
and [1c].  As shown there, in each coding scheme for each exemplary accused assay or kit, each 
analyte for that assay/kit is encoded a 0 or 1 value for each of at least two component of the fluorescent 
signal (i.e. the fluorophore): 

SARS-CoV-2 Kit: 

Analyte FAM HEX 

N1 1 0 

N2 1 1 

RP 0 1 

 
SARS-CoV-2 Wastewater Quantification Kit: 

Analyte FAM HEX 

N2 1 0 

E 1 1 

MHV 0 1 

 
MSI Kit: 

Assay 1 Analyte FAM HEX 

BAT26 mutant 1 0 

BAT25 mutant 0 1 

BAT25 and BAT26 wild type 1 1 

 
Assay 2 Analyte FAM HEX 

NR24 mutant 1 0 

NR21 mutant 0 1 

BIO-RAD EX.1012.030
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NR24 and NR21 wild type 1 1 

 
The ’3661 Assay 

Analyte FAM HEX 

EGFR C797S G>C 1 0 

EGFR C797S T>A 1 1 

EGFR C797S WT 0 1 

 
The ’0842 Assay 

Analyte FAM HEX Cy5 Cy5.5 

T790M 1 0 0 0 

L858R 0 1 0 0 

C797S G>C 0 0 1 0 

C797S T>A 0 0 1 1 

C797S Wild Type 0 0 0 1 

 
The ’4642 Assay 

Analyte FAM HEX 

Influenza A 1 0 

Influenza B 1 1 

Rpp30 0 1 
 

BIO-RAD EX.1012.031
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3. The assay of claim 2, 
wherein said first 
value is an intensity 
or range of 
intensities. 

Plaintiffs incorporate by reference the encoding analysis and cited evidence from claim elements [1a], 
[1c], and Claim 2.  As shown there, for each infringing Bio-Rad assay or kit, the value is an intensity 
based on fluorescent signal and its wavelength. 

4. The assay of claim 2, 
wherein said coding 
scheme is made 
nondegenerate by 
enumerating every 
legitimate result that 
can be obtained from 
said coding scheme, 
identifying each 
legitimate result that 
is degenerate, and 
eliminating at least 
one potential analyte 
code from said coding 
scheme to eliminate 
degeneracy. 

Plaintiffs incorporate by reference the encoding analysis and cited evidence from claim elements [1a], 
[1c], and Claim 2.  As shown there, the coding scheme for each infringing Bio-Rad ddPCR assay and 
kit, as shown by the exemplary assays and kits depicted in this chart, is made nondegenerate by 
enumerating every legitimate result that can be obtained from said coding scheme, identifying each 
legitimate result that is degenerate, and eliminating at least one potential analyte code from said coding 
scheme to eliminate degeneracy. For example,  

The coding scheme of the Accused Products identify each legitimate result that is generate as shown 
below:  

SARS-CoV-2 Kit: 
Analyte  FAM  HEX  
N1 1 0 

N2 1 1 

RP 0 1 

BIO-RAD EX.1012.032
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BIO_CCODE00006914 at 6937 

SARS-CoV-2 Wastewater Quantification Kit: 
Analyte  FAM  HEX  
N2 1 0 

E 1 1 

MHV 0 1 

BIO-RAD EX.1012.033
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BIO_CCODE00006971 at 6979 

MSI Kit:  
Assay 1 Analyte  FAM  HEX  

BAT26 mutant 1  0 

BAT25 mutant 0  1 

BAT25 and BAT26 wild type 1  1 

 
Assay 2 Analyte  FAM  HEX  

NR24 mutant 1  0 

NR21 mutant 0  1 

BIO-RAD EX.1012.034
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NR24 and NR21 wild type 1  1 

 

BIO_CCODE00006995 at 7019 

dHsaEXD42003661 Assay: 
Analyte  FAM  HEX  
EGFR C797S G>C 1 0 

EGFR C797S T>A 1 1 

EGFR C797S WT 0 1 

BIO-RAD EX.1012.035
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BIO_CCODE00008545 at 8545 

dHsaEXD41810842 Assay:  
Analyte  FAM HEM Cy5 Cy5.5 

T790M 1 0 0 0 

L858R 0 1 0 0 

C797S G>C 0 0 1 0 

C797S T>A 0 0  1 1 

C797S Wild Type 0 0 0 1 

BIO-RAD EX.1012.036
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See dHsaEXD41810842 datasheet, available at https://d1vjebusapavbw.cloudfront.net/digital-
assays/static/assay/dHsaEXD41810842/dHsaEXD41810842_description.pdf, page 1. 
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dEXD84844642:   
Analyte  FAM  HEX  
Influenza A 1 0 

Influenza B  1 1 

Rpp30 0 1 

 

BIO_CCODE00008542 at 8542 

The user can manually adjust positive and negative sample thresholds to ensure correct quantification 
of nondegenerate result, and identify legitimate result that is degenerate and eliminate potential analyte 
code from the coding scheme to eliminate degeneracy. For example and as explained below, the 
manual thresholding tool allows for correct quantification of positive droplets (e.g., legitimate result 
that is non-degenerate) and negative droplets (e.g., legitimate result that is degenerate).  The clusters 
can be grouped differently by adjusting the threshold lines to eliminate analyte code of at least one 
potential analyte from the coding scheme to eliminate degeneracy.  
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39 

Claims Exemplary Disclosure of Accused Products 
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BIO_CCODE00006328 at 6462-6463 

 

5. The assay of claim 1, 
wherein said 
detecting is 
performed with 
reagents comprising 
hybridization 
probes. 

For each infringing Bio-Rad ddPCR assay and kit, reagents such as those identified above and in 
Appendices A-01, A-02, B-01, and B-02 are used with the assays: 

 

https://www.bio-rad.com/webroot/web/pdf/lsr/literature/Bulletin_6407.pdf.  A materially similar 
process is followed regardless of which system (e.g., QX200, QX600, QXONE) is followed in that 
samples in a ddPCR process are prepared using primers, probes dye, and supermixes: 

BIO-RAD EX.1012.040
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BIO_CCODE00007427 at 7450; see also BIO_CCODE00006328 at 6351; BIO_CCODE00006554 at 
6573. 

 

BIO_CCODE00006328 at 6358. 

BIO-RAD EX.1012.041
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BIOCCODE_00006995 at 6997. 

 

BIO_CCODE00006175 at 6191. 

See also Element [1a.2] from Appendices A1 and A2; Claims 2, 3, 4, 9 from Appendices B1 and B2.   
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6. The assay of claim 5, 
wherein said 
hybridization 
probes comprise one 
or more 
hybridization 
probes specific for 
different analytes 
and comprising an 
identical 
fluorophore or 
combination of 
fluorophores. 

Plaintiffs incorporate their analysis and cited evidence from Claim 5 here by reference.  As discussed 
there, the infringing Bio-Rad ddPCR assays and kits are used with reagents that include one or more 
hybridization probes specific for different analytes and comprising an identical fluorophore or 
combination of fluorophores: 

 

https://www.bio-rad.com/webroot/web/pdf/lsr/literature/Bulletin_6407.pdf.  A materially similar 
process is followed regardless of which system (e.g., QX200, QX600, QXONE) is followed in that 
samples in a ddPCR process are prepared using primers, probes dye, and supermixes: 

BIO-RAD EX.1012.043

https://www.bio-rad.com/webroot/web/pdf/lsr/literature/Bulletin_6407.pdf


44 

Claims Exemplary Disclosure of Accused Products 

 

BIO_CCODE00007427 at 7450; see also BIO_CCODE00006328 at 6351; BIO_CCODE00006554 at 
6573. 

 

BIO_CCODE00006175 at 6191. 

See also Element [1a.2] from Appendices A1 and A2; Claims 2, 3, 4, 9 from Appendices B1 and B2.   

7. The assay of claim 5, 
wherein said 
fluorescence signal 
from said 
hybridization 

The infringing Bio-Rad ddPCR assays and kits are used in systems such as the QX200, QX600, and 
QX ONE.  Those systems include droplet readers that are used to construct chromatograms using the 
fluorescence signal from the hybridization probes.  See generally A-01, A-02, B-01, and B-02 for 
exemplary disclosures of how the QX600 and QX ONE are used in this fashion. 

BIO-RAD EX.1012.044
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probes are used to 
construct a 
chromatogram. 

The following are examples of chromatograms and other evidence generated for the various exemplary 
assays and kits discussed in this Appendix: 

SARS-CoV-2 Kit 

 

BIO_CCODE00006914 at 6943. 

SARS-CoV-2 Wastewater Quantification Kit 

 

BIO_CCODE00006971 at 6985-6990. 

BIO-RAD EX.1012.045
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MSI Kit  

 

BIO_CCODE00006995 at 7019. 

’3661 Assay: 

BIO-RAD EX.1012.046
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BIO_CCODE00008545 at 8548. 

’0842 Assay:  

 

BIO-RAD EX.1012.047
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See dHsaEXD41810842 datasheet, available at https://d1vjebusapavbw.cloudfront.net/digital-
assays/static/assay/dHsaEXD41810842/dHsaEXD41810842_description.pdf, page 3-4. 

’4642 Assay:  

 

BIO_CCODE00008542 at 8543. 
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BIO_CCODE00008542 at 8544. 

8. The assay of claim 1, 
wherein said signal 
is generated during 
a polymerase chain 
reaction. 

Each of the infringing Bio-Rad ddPCR assays and kits are used such that the signal is generated during 
a polymerase chain reaction.  Each of the assays and kits use Droplet Digital PCR technology:  

 

BIO-RAD EX.1012.049



50 

Claims Exemplary Disclosure of Accused Products 

BIO-CCODE00006995 at 6997. 

Droplet Digit PCR is a digital polymerase chain reaction method.  It uses reagents and workflows 
similar to those used for most standard TaqMan probe-based assays: 

 
BIO-CCODE00006175 at 6191. 

See also Claim 4 of Appendices A1 and A2. Claim 7 of Appendices B1 and B2. 

9. The assay of claim 1, 
wherein at least one 
of said analytes is 
encoded by at least 
one additional value, 
wherein said at least 
one additional value 
is selected from the 
group consisting of a 
value from at least 
one additional 
component of said 
signal, a value from 
at least one 
component of an 
additional signal, 

Plaintiffs incorporate by reference the analysis of claim elements [1a] and [1c].  As shown there, for 
each infringing Bio Rad ddPCR assay or kit, at least one anlalyte is encoded by at least one additional 
value, wherein that additional value is selected from the group consisting of a value from at least one 
additional component of said signal, a value from at least one component of an additional signal, and 
combinations thereof. For example,  

In the SARS-CoV-2 Kit, the N2 Target is encoded by a positive signal of both FAM and HEX.  

 

BIO_CCODE00006914 at 6937. 
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and combinations 
thereof. 

In SARS-CoV-2 Wastewater Quantification Kit, the E Target is encoded by a positive signal of both 
FAM and HEX. 

 

BIO_CCODE00006971 at 6979 

In the MSI Kit, on Assay 1 of the MSI Kit, BAT25 and BAT26 wild type is encoded as a positive of 
FAM fluorescent signal and a positive of a HEX signal. In Assay 2 of the MSI Kit, the NR24 wild type 
and NR21 wild type is encoded as a double-positive of both FAM and HEX signals.  

BIO-RAD EX.1012.051
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BIO_CCODE00006995 at 7019 

The ’3661 Assay, the EGFR C797S T>A analyte is encoded by a positive signal of both FAM and 
HEX. 

 

BIO_CCODE00008545 at 8545. 
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In the ’0842 Assay, C797S T>A is encoded as a positive signal of Cy5 and Cy5.5. 

 

See dHsaEXD41810842 datasheet, available at https://d1vjebusapavbw.cloudfront.net/digital-
assays/static/assay/dHsaEXD41810842/dHsaEXD41810842_description.pdf, page 1. 

In the ’4642 Assay, Influenza B is encoded as a positive of FAM signal and a positive of HEX signal. 

 

BIO_CCODE00008542 at 8542. 

BIO-RAD EX.1012.053
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10. The assay of claim 
1, wherein at least 
one of said analytes 
comprises a 
polynucleotide. 

Plaintiffs incorporate by reference the analysis of claim elements [1a] and [1c].  As shown there, for 
each infringing Bio Rad ddPCR assay or kit, at least one of the analytes is a polynucleotide: 

 At least N1, N2, RP of SARS-CoV-2 Kit is a polynucleotide. See BIO_CCODE00006914 at 
6937. 

 At least N2, E, MHV of SARS-CoV-2 Kit is a polynucleotide.  See BIO_CCODE00006971 at 
6979 

 At least C797S WT of dHsaEXD42003661 Assay is a polynucleotide.  See 
BIO_CCODE00008545 at 8545. 

 At least the T790M of dHsaEXD41810842 is a polynucleotide.  See dHsaEXD41810842 
datasheet, available at https://d1vjebusapavbw.cloudfront.net/digital-
assays/static/assay/dHsaEXD41810842/dHsaEXD41810842_description.pdf, page 1. 

 At least influenza A and B of dEXD84844642 Assay are polynucleotides.  See 
BIO_CCODE00008542 at 8542 

 

11. The assay of claim 
1, further 
comprising 
transmitting 
information 
concerning the 
presence or absence 
of at least one of said 
analytes through a 
computer network. 

Plaintiffs incorporate by reference Claim 5 of Appendices A-01 and A-02 regarding how the QX600 
and QX ONE systems can be used in connection with the infringing Bio-Rad ddPCR assays to transmit 
information concerning the presence or absence of at least one of said analytes through a computer 
network. 

The QX200 System can also be used in this regard.  For example, it can share the saved files to 
predefined users.  

BIO-RAD EX.1012.054
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BIO_CCODE00006328 at 6497. 
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BIO_CCODE00006328 at 6371.  As shown above, raw data may be moved across the network in 
order, for example, to free up disk space.  Other transactions involving transmitting relevant data 
across a computer network is likely to come from additional discovery into the non-public operation of 
the source code. 

 

BIO-RAD EX.1012.056
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12. The assay of claim 
1, wherein at least 
one step of said 
assay is performed 
using a computer 
and wherein said 
computer is 
connected to a 
thermal cycler. 

Plaintiffs incorporate their analysis from Claims 7 and 9 of Appendices A-01 and A-02 here.  As 
discussed there, a thermal cycler can be a computer, whether it is standalone or incorporated into the 
system (as in the case of the QX ONE).  One step of each of the infringing Bio Rad ddPCR assays is to 
prepare the sample with the necessary reagents and probes.  Following this step, the next step of each 
ddPCR assay is the amplifiy the sample, which is performed on the thermal cycler / computer: 

 

https://www.bio-rad.com/webroot/web/pdf/lsr/literature/Bulletin_6407.pdf.  Following droplet 
generation, the sample is amplified in a thermal cycler: 

BIO-RAD EX.1012.057
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https://www.bio-rad.com/webroot/web/pdf/lsr/literature/Bulletin_6407.pdf.  A materially similar 
process is followed regardless of which system (e.g., QX200, QX600, QXONE) is followed, although 
the QXONE has an integrated thermal cycler while the QX200 and QX600 rely on external thermal 
cyclers such as those identified above. 

 

BIO_CCODE00007427 at 7450; see also BIO_CCODE00006328 at 6351; BIO_CCODE00006554 at 
6573. 

BIO-RAD EX.1012.058
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The said assay is performed using a computer and wherein said computer is connected to a thermal 
cycler.   

Additionally, some of the Accused Products are compatible with QX200 AutoDG Droplet Digital PCR 
System or the QX200 Droplet Digital PCR System.  Both use a computer and the said computer is 
connected to a thermal cycler:  

BIO-RAD EX.1012.059
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BIO_CCODE00006995 at 6998-BIO_CCODE00006999 
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BIO_CCODE00006995 at 7001. 
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BIO_CCODE00006995 at 7005- BIO_CCODE00007006 

 

BIO_CCODE00006328 at 6545 

The QX ONE also is a computer and has an integrated thermal cycler. See Claim 9 of Appendix A-02. 

BIO-RAD EX.1012.063
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13. The assay of claim 
1, wherein said 
coding scheme is 
innately 
nondegenerate or 
non-degenerate by 
construction. 

The said coding scheme is innately nondegenerate or non-degenerate by construction. For example, 

See Elements [1a], [1c] Claims 2 and 4.  

[14-PRE] 

14. A kit for detecting 
the presence or 
absence of at least M 
analytes by 
generating a single 
cumulative 
measurement, 
comprising analyte-
specific reagents, 
wherein:  

See Claim 1. 

[14a] 

a. each of said at least 
M analytes is 
encoded as a value 
of one component of 
a fluorescent signal, 
thereby generating a 
coding scheme, 

Each of said at least M analytes is encoded as a value of one component of a fluorescent signal, thereby 
generating a coding scheme, wherein each of said at least M analytes is represented in said coding 
scheme by said value, and wherein said encoding is performed in a manner that eliminates degeneracy. 
For example,  

See Claims [1a], [1c], 2, 4, 13.  

BIO-RAD EX.1012.064
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wherein each of said 
at least M analytes is 
represented in said 
coding scheme by 
said value, and 
wherein said 
encoding is 
performed in a 
manner that 
eliminates 
degeneracy; and  

[14b] 

b. each of said analyte-
specific reagents, 
when contacted with 
a sample comprising 
its corresponding 
analyte, generates 
the value;  

Each of said analyte-specific reagents, when contacted with a sample comprising its corresponding 
analyte, generates the value. For example,  

See Claims [1a], [1b], [1c], 5-7. 

[14c] 

wherein said kit is 
capable of 
unambiguously 
detecting the 
presence or absence 
of each analyte of M 
analytes in a single 

Wherein said kit is capable of unambiguously detecting the presence or absence of each analyte of M 
analytes in a single sample volume, in any combination of presence or absence.  

See Claim [1c], [1d], and [1e]. 

Plaintiffs note that there is a printing error in the publication of the ’921 patent. Based on the Claims on 
October 10, 2023, p. 34, this claim limitation should be “wherein the analytes are amplified in the 
single sample volume.”  
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sample volume, in 
any combination of 
presence or absence, 
and wherein the kit 
does not require the 
use of mass 
spectrometry or 
immobilization of 
said M analytes, and 
wherein the analytes 
are [amplified] in 
the single sample 
volume.  

See Claim 1.  

 

15. The kit of claim 14, 
wherein said 
fluorescent signal 
comprises F 
wavelength 
components and 
said kit is capable of 
unambiguously 
detecting the 
presence or absence 
of M analytes, in 
any combination of 
presence or absence, 
when M is greater 
than F. 

Wherein said fluorescent signal comprises F wavelength components and said kit is capable of 
unambiguously detecting the presence or absence of M analytes, in any combination of presence or 
absence, when M is greater than F. 

See Claim [1b], [1c]. 
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16. The kit of claim 14, 
wherein said 
analyte-specific 
reagents comprise a 
plurality of 
hybridization 
probes.  

Wherein said analyte-specific reagents comprise a plurality of hybridization probes. For example,  

See Claims 5-7. 

17. The kit of claim 16, 
wherein said 
plurality of 
hybridization 
probes comprise a 
fluorophore, and 
wherein said 
plurality of 
hybridization 
probes are specific 
for different 
analytes.  

Wherein said plurality of hybridization probes comprise a fluorophore, and wherein said plurality of 
hybridization probes are specific for different analytes. 

See Claims 5-7. 

19. The kit of claim 14, 
wherein the analyte-
specific reagents are 
each present at a 
different amount in 
the kit. 

Wherein the analyte-specific reagents are each present at a different amount in the kit. For example,  

The analyte-specific reagents, target primers/probe can be in 900 nM/250 nM concentration. 
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BIO_CCODE00007875 at 7875.  See also, e.g., other reagent and assay instructions showing different 
amounts of specific reagents, such as BIO_CCODE00007877, BIO_CCODE00007881, 
BIO_CCODE00007879, BIO_CCODE00006173, BIO_CCODE00006223, BIO_CCODE00006227, 
BIO_CCODE00006313, BIO_CCODE00006315, BIO_CCODE00006316, BIO_CCODE00006324, 
BIO_CCODE00006969, BIO_CCODE00006995, BIO_CCODE00007033, BIO_CCODE00007037, 
BIO_CCODE00007875, BIO_CCODE00007877, BIO_CCODE00007879, BIO_CCODE00007881, 
BIO_CCODE00008188, BIO_CCODE00008198. 
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