10,068,051 Infringement Claim Chart

Appendix A-1: Infringement Claim Chart for U.S. Patent No. 10,068,051 and QX600 Droplet Digital PCR System

Use of Bio-Rad’s QX600 Droplet Digital PCR System ddPCR (“QX600”) infringes Claims 1-9 (the “Asserted Claims”) of U.S. Patent
No. 10,068,051 (“the 051 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?1D=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-
ef412180f1led. 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;
e ddPCR Kits and reagents, such as
0 PrimePCR ddPCR Assays,
ddPCR Multiplex Supermix,
ddPCR Supermixes for Probes (No dUTP),
ddPCR Supermix for Probes,
One-Step RT-ddPCR Advanced Kit for Probes,
ddPCR Buffer Control for Probes,
Residual DNA Quantification Supermixes,
QX200 ddPCR EvaGreen Supermix,
QX200 Buffer Control for EvaGreen, and
0 ddPCR Library Quantification Kit for Illumina TruSeq;
e Consumables, such as

OO0OO0OO0O0OO0OO0O0
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ddPCR 96-Well Plates,
Droplet Generation Oil for Probes,
QX200 Droplet Generation Oil for EvaGreen,
Droplet Reader Oil,
DG8 Cartridges and DG8 Gaskets,
DG8 Cartridge Holders,
pierceable foil such as the PCR Plate Heat Seal,
DG32 Cartridges for AutoDG,
Pipet Tips for AutoDG,
0 Pipet Tip Waste Bin for AutoDG,;
e PrimePCR Primers, Assays and Arrays;
e Each of the assays identified in these Infringement Contentions; and/or
e Any other processes, procedures, devices, and/or system components used to facilitate the performance of the steps of the
Asserted Claims.

OO0OO0OO0OO0OO0OO0OO0O

See https://www.bio-rad.com/en-us/product/gx600-droplet-digital-pcr-system?1D=b07d12ac-0585-fc4c-a586-3ddf20d5c4a0;
https://www.bio-rad.com/en-us/product/gx600-autodg-droplet-digital-pcr-system?1D=0d9e49a4-cf92-19a9-5779-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
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
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(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
35U.S.C. 8 271(Q).

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

Claims Exemplary Disclosure of Accused Product

[1-PRE] To the extent the preamble is found to be limiting, the QX600 Droplet Digital PCR System is used to
perform a method of detecting the presence or absence of at least seven polynucleotide analytes, in any
1. A method of combination of presence or absence, in a single sample solution volume, both literally and under the
detecting the doctrine of equivalents.
presence or absence
of at least seven For example:

polynucleotide
analytes, in any
combination of
presence or absence,
in a single sample
solution volume, the
method comprising:
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Claims Exemplary Disclosure of Accused Product

QX600 Droplet Digital PCR
System

The QX600™ Droplet Digital™ PCR System enables advanced
six-color multiplexing, allowing clear discrimination of multiple
targets with assays that are cross-compatible with the QX200™
Droplet Digital PCR System. The QX800 System is designed for
researchers who need to quantify multiple targets with high
accuracy, reproducibility, and sensitivity.

Read More
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Claims Exemplary Disclosure of Accused Product

Overview

absolute quantification of nucleic acid, while

The QX600 Droplet Digital PCR System (ddPCR™) offers advanced six-color multiplexin

performance you have come to expect from Bio-Rad's ddPCR systems

in-cla;

delivering the best:
Benefits of the QX600 Droplet Digital PCR System

The QX600 Droplet Reader offers users:

« Sensitive multiplexing

ROX, and ATTO 590)

« Six-color detection capability (FAM, HEX, Cy:
« Quantification of up to 12 targets in a single well
= Absolute quantification with 0.1% or better sensitivity
- Sensitive and precise gene expression multiplexing
« Accurate and reproducible results
« Confidence in your results bolstered by a system qualified by standards from National Measurement Institute (NMI), Australia
= Sets the standard for reproducibility as demonstrated in numerous studies
» Powerful software
= User-friendly analysis
= Audit trails and tools for U.S. FDA 21 CFR Part 11 compliance with premium edition

and reporting with premium edition

= Assay protocol files for automated data analysis
« Portfolio compatibility
« Cross-compatibility with QX200 reagents, assays, and consumables

« Extensive menu of pre-existing ddPCR assays

« System capable of running both TagMan® and EvaGreen chemistries

See https://www.bio-rad.com/en-us/product/gx600-droplet-digital-pcr-system?1D=b07d12ac-0585-
fc4c-a586-3ddf20d5¢c4a0.
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Claims

Exemplary Disclosure of Accused Product

SENSITIVE MULTIPLEXING

= 6-color detection capability (FAM/EvaGreen®, HEX/VIC, Cy5, Cy5.5, ROX, and ATTO 590)
= Quantification of 12 targets in a single well
= Absolute quantification with 0.1% or better sensitivity

B1O_CCODE00008190 at BIO_CCODE00008191

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.

SIX-COLOR DETECTION CAPABILITY WITH HIGH ACCURACY, PRECISION, AND REPRODUCIBILITY

The QX600 ddPCR System offers six-color multiplexing for the clear discrimination of multiple targets and more accurate and
reproducible quantification with six-color detection capability (FAM/EvaGreen®, HEX/VIC, Cy5, Cy5.5, ROX, and ATTO 590). It has
been qualified by traceable material from the National Measurement Institute of Australia.

B10_CCODE00008190 at BIO_CCODEO00008192

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.

Droplet Digital™ PCR (ddPCR ™) s a digital polymerase chain reaction method based on water-oil
emulsion droplet technology. ddPCR uses a combination of microfluidics and proprietary surfactant
chemistries to divide each sample into water-in-oil droplets. The technology uses reagents and workflows
similar to those used for most standard TagMan probe-based assays, and provides absolute
quantification of nucleic acid target sequences by counting nucleic acid molecules encapsulated in
discrete, volumetrically defined water-in-oil droplet partitions

B1O_CCODEO00007427 at BIO_CCODEO00007449

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.
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Claims Exemplary Disclosure of Accused Product

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

Compatible ddPCR Process Instruments

Along with the QX600 Droplet Reader, you can purchase the droplet generators shown below from
Bio-Rad.

QX200 Droplet Generator Automated Droplet Generator (left) QX600 Droplet Reader

Important: Athermal cycler, which can be purchased separately, is required to perform a full ddPCR
cycle. For information on additional instruments, accessories, and consumables, see Appendix D,
Ordering Information

B1O_CCODEO00007427 at BIO_CCODEO00007458

The QX600 AutoDG Droplet Digital PCR System (ddPCR} offers workflow automation, delivers advanced six-color multiplexing, and absolute

Jauantification of nucleic acid without sacrificing the best-in-class performance you have come to expect from Bio-Rad's ddPCR systems

The AutoDG Instrument elimin ser-to-user variability, allowing you to fully exploit the precision of ddPCR technology by providing more

consistent droplet coun’ and plates. The AutoDG Instrument also minimizes hands-on time — it takes less than 5 minutes to

oad the instrument, and no supervision or user activity is required during droplet generation.
Benefits of the QX600 AutoDG Droplet Digital PCR System
[The Automated Droplet Generator offers:

« A simplified ddPCR workflow

= Generates droplets for up to 96 ddPCR samples in under 45 minutes

« Compatibility with QX200™ reagents and consumables

» Guided setup and loading with user-friendly touch-screen interface

« Run-to-run flexibility with user-definable plate layout in 8-well increments

« Reduced contamination risk with HEPA-filtered enclosure allowing the system to be placed in any lab environment

See https://www.bio-rad.com/en-us/product/gx600-autodg-droplet-digital-pcr-system?1D=0d9e49a4-
cf92-f9a9-5779-ef412180f1ed
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Claims Exemplary Disclosure of Accused Product

ddPCR System and Instrument Packages

Table 46. ddPCR system and instrument packages

Catalog
Product Description Number
QX200 Droplet Digital Includes the QX200 Droplet Generator, QX200 Droplet 1864001
PCR System Reader, computer, software, and consumables
QX600 Droplet Digital Includes the QX200 Droplet Generator, QX600 Droplet 17007769
PCR System Reader, computer, software, and consumables
QX200 AutoDG™ Includes the AutoDG, QX200 Droplet Reader, computer, 1864100
Droplet Digital PCR and QX Manager Software Standard Edition
System
QX600 AutoDG Droplet Includes the AutoDG, QX600 Droplet Reader, computer, QX 17008371
Digital PCR System Manzger Software Standard Edition, and consumables
Automated Droplet Includes the AutoDG (1), cecling block accessary (1), oil 1864101
Generator purge reservoir (1), and power cord (1)

BIO_CCODE00007427 at BIO_CCODE00007633

Automated Droplet Generator #1864101

Overview

AutaDG Instrument for automated droplet
with the QX600/QX200 Droplet Digital PCI

List Price: Inquire

Your Price: Log in to see your price

Quantity: 1 PX Ll ( Add to Quote | Add to Hot List

ion of up to 96 samples, for use

See https://www.bio-rad.com/en-us/sku/1864101-automated-droplet-generator?1D=1864101
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Claims Exemplary Disclosure of Accused Product

The QX600 Droplet Digital PCR System is used to perform ways of providing a sample solution
[1a.1] volume comprising or potentially comprising, at least one of at least seven polynucleotide analytes,

o both literally and under the doctrine of equivalents.
a) providing a sample

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

potentially

comprising, at least ddPCR Workflow

one of at least seven

The ddPCR process adheres to the following workflow:

pOIynUCIEOtIde B You prepare your samples for PCR by combining DNA or RNA with primers, probes dye, and
analytes, Bio-Rad ddPCR supermix.

m  Adroplet generator fractionates a sample into~20,000 nanoliter-sized droplets with target and
background DNA distributed randomly into the droplets during the partitioning process.

®  Following droplet generation, the droplets are run through a thermal cycler, which performs PCR
amplification of the nucleic acid target in each individual droplet

B Adroplet reader reads each droplet to determine the fraction of positive droplets in the original
sample and uses Poisson statistical formulas to determine the absolute quantity.

Note: Positive droplets containing at least one copy of the target DNA molecule exhibit
increased fluorescence compared to negative droplets.

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.
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Claims Exemplary Disclosure of Accused Product

Description

The C1000 Touch thermal cycler o
fully modular platform is able ccommo put needs with easily C
wap in seconds without tools. Eacl ljustable heated lid that supports a w
s and sealers, including low-profile and standard-height PCR plat

ide range o

Features and Benefits

which automati

« Quick and easy protocol programming — 2 ramming options, including the Protocol Autowri
ed standard, fast, and ultrafast protocols

generates customiz

diting and running protocols

« Easy protocol editing — the large color touch screen and redesigned navigation ma

Flexible platform — increase throughput capability by linking up to 3 additional $1000 thermal cyclers or adding PC control for
up to 32 cyclers

alized folders or a USB flash drive

ed using pel

nvenient file management — keep protocols orga

or

Thermal gradient — quickly and easily identify optimal annealing temperatures by using the programmable temperature

gradient

Description

The PTC Tempo Thermal Cy next-generation conventional PCR

nstrument. The PTC Tempo nal Cycler is built with a fixed 96-well Considering a PTC O ? l
reaction block that accommodates reaction volumes of up to 125 nd offers Tempo Thermal )

the ne trusted performance as tl ) Touch Thermal Cy Cycler for Your Lab?

several new features
Contact An Expert

Features and Benefits

* Programmal hermal gradient — for optimiz:

touch scr for streamlined protocol programming and editing

e La

ler types, and for integration with automation robotics

+ Heated and automated lid — for us:
« Expanded connectivity — WiFi, ethernet, and USB

and send protocols to the PTC Tempo Thermal Cycler from the BR.io cloud platform

« Cloud connectivity: Creat

or excellent data management

« Network storage drive a
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Claims Exemplary Disclosure of Accused Product

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?1D=12015392.

Description

Use the PX1 PCR Plate Seal
cling. The small-footprint

foils

Features and Benefits

Product Components

« Heat sealing instrument

https://www.bio-rad.com/en-us/sku/1814000-px1-pcr-plate-sealer?1D=1814000.

generally BIO_CCODE00007427, BIO_CCODE00007643, BIO_CCODE00008141,
B1O_CCODE00008190, BIO_CCODE00008194, BIO_CCODE00008198, and

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

Samples may be also provided via a well plate in connection with the QX600 Droplet Reader. See

11
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Claims Exemplary Disclosure of Accused Product

B1O_CCODEO00008202. Exemplary processes for providing samples is described at
BIO_CCODEOQ0007427 at 7477-7493 and BIO_CCODEOQ0007643 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:

SENSITIVE MULTIPLEXING
= B-color detection capability (FAM/EvaGreen®, HEX/VIC, Cy5, Cy5.5, ROX, and ATTO 590)

= Quantification of 12 targets in a single well
= Absolute quantification with 0.1% or better sensitivity

B1O_CCODEO00008190 at 8191.

Droplet Digital™ PCR (ddPCR™) s a digital polymerase chain reaction method based on water-oil
emulsion droplet technology. ddPCR uses a combination of microfluidics and proprietary surfactant
chemistries to divide each sample into water-in-oil droplets. The technology uses reagents and workflows
similar to those used for most standard TagMan probe-based assays, and provides absolute
quantification of nucleic acid target sequences by counting nucleic acid molecules encapsulated in
discrete, volumetrically defined water-in-oil droplet partitions

BIO_CCODEO00007427 at 7449.

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:

12
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Claims Exemplary Disclosure of Accused Product

Assay Types and Fluorophores

QX Manager Software offers the assay methods explainedin Table 19

Table 19. Assay types

Assay type

Single target per
channel

Description

Method assuming up to six probe colors (FAMEvaGresn®, HEXWVIC, Cy5, Cy5.5,
ROX, and ATTO 530) and up 1o six targets par channel.

Thiz is the default assay type, with the maximum six rows displayed. You can delets
up to three rows.

Amplitude
multiplex

Mathod te increase multiplexing up to twelve targets per well, with ene or two targets
detected per channel. The maximum of eight rows are displayed. You can delete up fo
SEVEN IOWS.

Proba mix triplex

Triplex mode that allows three groups of three targets each.

Group 1 has ane targetin FAM, one target in HEX/VIC, and one target in bath
channels. Group 2 has ane target in Cy5, one targetin Cy5.5, and one target in
beth Group 3 has 1 targetin ROX, 1 target in ATTO 580, and one target in both
groups. You can delete a group, but notthe individual targets within the group.
Note: The channels within each group are not interchangeable therefore FAM ig
always paired with HEXMNVIC and so forth,

Advanced
classification

Method te increase multiplexing rate in any combination of targets detected per

channal. This method requires manual classification of droplets:

Basic drop-aff

This mede allews tws greups of two targets each. The first greup appears by default,
with one targetin FAM and HEXAIC and one target in FAM or HEXA/IC,

This assay type is available only for the DOF experiment type

You can add one more group of two targets, with one targetin Cy5 and Cy5 5, one
targetin Cy5 or Cy5.5. You can delete a group, but not the individual targets in the
graup

Note: The channels within each group ara not interchangeable therefora FAM is
always paired with HEX/VIC and Cy5 with Cy5.5

13
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Claims Exemplary Disclosure of Accused Product

Table 19. Assay types, continued

Assay type Description

of three targets each,

(target type unknown).

By default, all reference copies are setto 2

Double drop-off This assay type is available only for the DOF experiment type, and allews three groups

The first group appears by default, and looks for one target in FAM and in HEXAIC
(target type reference ) one target in FAM (target type unknown), and one targatin
HEXMVIC (target type unknown).
You can add the second group to look for one target in Cy5 and Cy5.5 (target type
refarence, with two reference copies), one target in Cy5 (target type unknown), and
one targetin Cy5.5 (target type unknown),
You can also add a third group to look for one targetin ROX and ATTO 550 (target
type reference), one target in ROX (target type unknown), and one target in ATTO 580

The channels are static for each group. ({Channel 1 FAM is always paired with Channel
2 HEXVIC. Channel 3 Cy3 is always paired with Channel 4 Cy5.5, and Channel 5 ROX
s always paired withChanna| 8 ATTO 520

type associated with each assay method

Table 20. Assay types by experiment type

The experment type you select determines the available assay metheds. Table 20 displays the sample

Experiment type

Assay type
DQ CHV MUT DOF GEX RDQ RED

v

Single target per iy o o » .

channel

Amplitude multiplex v ¥ b ¥ v %

Probe mix triplex + s o - s f

A.dvar'med. v e

classification

Basic drop-off ¥

Double drop-off s
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Claims Exemplary Disclosure of Accused Product

QX Manager Software automatically populates the fluorophore in each channel for each target but you
can change the default selections
Use Table 21 to select from the fluorophore options for each assay method listed.
Table 21. Fluorophore options
Signal Signal Signal Signal Signal Signal
Assay method Chi Ch2 Ch3 Ch4 Chs Ché
Single target FAM HEX cys Cy5.5 ROX ATTIOSS0
per charinel EvaGreen® vic Nene None Nene None
for1 to 6 targets Notie Notie
Amplitude FAMHi HEX Hi CyS Hi Cy55HI ROX Hi ATTO 520 Hi
multiplex, for FAM Lo HEX La CySLo CyS5Lle ROXLe ATTO 550 Le
LR ot EvaGreen® Hi  VIC Hi None Mone Mone MNone
EvaGreend! VIG Lo
Lo None
Mane
Probe mix Fam HEX CyS Cy55 ROX ATTOD 580
triplex, for Nane viC None None Nehe Nene
Stargets None
Advanced FAM HEX Cy5 Cy55 ROX ATTO 530
classification +1-10 11010 14010 1t010 11210 1210
EvaGreend vIG None MNone MNaone MNone
110 10 1110
Mane None

BIO_CCODEO00007427 at 7505-7507; see also BIO_CCODEQ00007643.

The QX600 is used to perform a method using samples with at least seven hybridization probes, each
[1a.2] hybridization probe corresponding to one of the at least seven polynucleotide analytes, both literally

o and under the doctrine of equivalents.
and comprising at least

seven hybridization | When the QX600 is used, the samples provided comprise at least seven hybridization probes with each
probes, each hybridization probe corresponding to one of at least seven polynucleotide analytes, for example:
hybridization probe
corresponding to

15
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Claims

one of the at least
seven polynucleotide
analytes,

Exemplary Disclosure of Accused Product

PORTFOLIO COMPATIBILITY

= Same assays, reagents, and consumables as QX200 Droplet Digital PCR System

= Extensive menu of existing ddPCR Assays for EvaGreen® and hydrolysis
probe chemistry

B10_CCODEO00008190-8191.

Chapter 1 Introduction to Droplet Digital PCR

Croplet Digital™ PCR (ddPCR™)is a digital polymerase chain reaction method based on water-ail
emulsion droplet technology. ddPCR uses a combination of microfluidics and proprietary surfactant
chemistries to divide each sample into water-in-cil droplets. The technology uses reagents and workflows
similar tothose used for most standard TagMan probe-based assays, and provides absolute
quantification of nucleic acid target sequences by counting nucleic acid molecules encapsulated in
discrete, volumetrically defined water-in-oil droplet partitions

ddPCR is highly effective in the following areas:

B Absolute quantification — ddPCR provides a concentration of target DNA copies per input sample
without the need for running standard curves, making this technique ideal for target DNA
measurements, viral load analysis, and microbial quantification

B Genomic alterations such as gene copy number variation (CNV) — CNV's result in too few or
too many dosage-sensitive genes responsible for phenotypic variability, complex behavioral traits,
and disease. ddPCR enables measurement of 1.2x differences in gene copy number.

m  Detection of rare sequences — researchers must amplify single genes in a complex sample, such
as a few tumor cells in a wild-type background. ddPCR is sensitive enough to detect rare mutations or
sequences.

B Gene expression and microRNA analysis — ddPCR provides stand-alone absolute quantification
of expression levels, especially low-abundance microRMAs, with sensitivity and precision

B Next-generation sequencing (NGS) — ddPCR quantifies NGS sample library preparations to
increase sequencing accuracy and reduce run repeats. Validate sequencing results such as single
nucleotide polymorphisms or copy number variations with absolute quantification.

B Single cell analysis — the high degree (10-fold to 100-fold) of cell-cell variation in gene expression
and genomic content among homogeneous post-mitotic, progenitor, and stem cell populations drives
a need for analysis from single cells. ddPCR enables low copy number quantification and gene
expression ofindividual cells.

B Genome edit detection — ddPCR enables fast, precise, and cost-effective assessment of HDR
(Homalogy directed repair) and NHE. (non-homalogous end joining ) generated by CRISPR-Casd or
other genome editing tools,
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ddPCR has the following benefits for nucleic acid quantification:

B Unparalleled precision — The massive sample partitioning afforded by ddPCR enables small fold
differences in target DMNA seguence between samples to be reliably measured.

®  Increased signal-to-noise ratic — High-copy templates and background are diluted, effectively
enriching template concentration in target-positive partitions. This allows for the sensitive detection of
rare targets and enables a £10% precision in quantification.

B Removal of PCR efficiency bias — Error rates are reduced by rermoving the amplification efficiency
reliance of gqPCR, enabling accurate quantification of targets to near zero

®  Simplified quantification — There is no requirernent fer a standard curve for absolute
quantification.

BIO_CCODE00007427 at 7449-7450; see also BIO_CCODE00007643.

The QX600 Droplet Digital PCR System uses kits that use hybridization probes for the detection of
targets. The following provides an example disclosure for how the hybridization probes correspond to
one of the targets. For example:

Drop-Off Probe in HEX Drop-Off Probe in FAM
NHEJ Probe = HEX and Reference Probe =FAM NHEJ Probe = FAM and Reference Probe =HEX
NHE] Prabe Reference Probe NHEJ Probe Neference Probe
£ i p q [FAM) » q "M @ g »
<— 4—
wild Type Somple NHEJ Sample Wild Type Sample NHE) Sample
(- |- |- (.-
< Ch2 Sig X g HEX) » Signal [HEX)

BIO_CCODEOQ0007427 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 one of the at least seven targets (i.e.,
polynucleotide analytes).
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The QX600 user guide provides various additional examples which are incorporated here by reference.
See generally BIO_CCODEO00007427, BIO_CCODE00007643. Appendix A of the user guide
provides “experiment examples.”

Also:

Assay Types and Fluorophores

QX Manager Software offars the assay methods explained in Table 19

Table 19. Assay types

Assay type Description
Single target per Method assuming up to cix probe colors (FAM/EvaGreen®, HEXAVIC, Cy5, Cy5.5,
channel ROX, and ATTO 530) and up 1o six targets per channal.
This is the default assay type, with the maximum six rows displayed. You can delets
up to three rows.

Amplitude Mathod to increase multiplexing up to twelve targets per well, with ene or two targets
multiplex detected per channel. The maximum of eight rows are displayed. You can delete upto
SEVEN [OWS.

Probe mix triplex Triplex mode that allows three groups of three targets each.
Group 1 has ane targetin FAM, ona target in HEX/\VIC, and one target in bath
channels. Group 2 has one target in Cy5, one targetin Cy5.5, and one targetin
beth.Group 3 has 1 targetin ROX, 1 targetin ATTO 380, and one target in both
groups. You can delete a group, but not the individual targets within the group.
Note: The channels within each group are net interchangeable therefore FAM ig
always paired with HEXNIC and so forth,

Advanced Mathad te increase multiplexing rate in any combination of argets detected par
classification channel. This method requires manual classification of droplets.
Basic drop-off This mode allews tws groups of tweo targets each. The first group appears by default,

with one target in FAM and HEXAIC and one targetin FAM or HEXA/IC,

This assay type isavailable only for the DOF experiment type

You can add one more group of two targets, with one targetin Cy5 and Cy5.5, one
targetin Cyd or Cy3.5. You can delete a group, but not the individual targets in the
graup

Note: The channels within each group ars not interchangeabla therefora FAM is
always paired with HEX/VIC and Cy5 with Cy5.5
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Table 19. Assay types, continued

Assay type Description

of three targets each,

(target type unknown).

By default, all reference copies are setto 2

Double drop-off This assay type is available only for the DOF experiment type, and allews three groups

The first group appears by default, and looks for one target in FAM and in HEXAIC
(target type reference ) one target in FAM (target type unknown), and one targatin
HEXMVIC (target type unknown).
You can add the second group to look for one target in Cy5 and Cy5.5 (target type
refarence, with two reference copies), one target in Cy5 (target type unknown), and
one targetin Cy5.5 (target type unknown),
You can also add a third group to look for one targetin ROX and ATTO 550 (target
type reference), one target in ROX (target type unknown), and one target in ATTO 580

The channels are static for each group. ({Channel 1 FAM is always paired with Channel
2 HEXVIC. Channel 3 Cy3 is always paired with Channel 4 Cy5.5, and Channel 5 ROX
s always paired withChanna| 8 ATTO 520

type associated with each assay method

Table 20. Assay types by experiment type

The experment type you select determines the available assay metheds. Table 20 displays the sample

Experiment type

Assay type
DQ CHV MUT DOF GEX RDQ RED

v

Single target per iy o o » .

channel

Amplitude multiplex v ¥ b ¥ v %

Probe mix triplex + s o - s f

A.dvar'med. v e

classification

Basic drop-off ¥

Double drop-off s
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Q¥ Manager Software automatically pepulates the fluorophere in each channel for each target but you
can change the default selections
Use Table 21 to select from the flucrophore options for each assay method listed.
Table 21. Fluorophore options
Signal Signal Signal Signal Signal Signal
Assay method Chi Ch2 Ch3 Ch4 Chs Ché
Single target FAM HEX Cy5 Cy5.5 ROX ATTIC590
per charinel EvaGreen® vic Nene Mone Nane Mane
fort to 6 targets Notie Notie
Amplitude FAMHi HEX Hi CyS Hi Cy55HI ROX Hi ATTO 520 Hi
multiplex, for FAM Lo HEX La CySle Cy55Lle ROXLe ATTO 550 Le
LR ot EvaGreen®@ Hi  VICHI None Mone Mone MNone
EvaGreend! VIG Lo
Lo None
Mane
Probe mix Fam HEX CyS Cy55 ROX ATTOD 580
triplex, for Nane viC None None Nehe Nene
Stargets None
Advanced FAM HEX Cy5 Cy55 ROX ATTO 530
classification +1-10 11010 14010 1t010 11210 1210
EvaGreend vIG None MNone MNaone MNone
110 10 1110
Mane None
B1O_CCODEO00007427 at 7505-7507; see also BIO_CCODEO00007643.
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Default color assignments for 2D amplitude plots are:
Positive FAM = Blue

Positive HEX/VIC = Green
Positive FAM and HEX/VIC = Orange (may appear brown on some monitors)
Positive Cy5 = Red

Positive Cy5.5 = Violet
Postive Cy5 and Cy5.5 = Light Blue
Positive ROX = Maroon
Positive ATTO 590 = Gold

Positive ROX and ATTO 590 = Aqua

Double negative = Gray

BIO_CCODE00007427 at 7561, see also BIO_CCODE00007643.

[1a.3]

wherein each
hybridization probe
comprises at least
one fluorophore
selected from four
fluorophores,

The QX600 Droplet Digital PCR System is used to perform the step wherein each hybridization probe
comprises at least one fluorophore selected from four fluorophores, both literally and under the
doctrine of equivalents.

For example:
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Chapter 2 Using the QX600 Droplet Reader

Using the QX500™ Droplet Reader, you can detect rare DNA target copies, determine copy number
wariation, and precisely measure gene expression levels. Applications and uses includs:

B Copy number variation B Absolute quantification

B Rare sequence detection B Rare mutant detection

B Mext generation sequencing (NGS) library quantification B NGS sample preparation

® \firal load determination, including SARS-CoV-2 assays = GMO detection

B mRHNA analysis B Contaminant testing

® Gene expression analysie and single cell gene expression ® High-order multiplexing
analysis

Following the droplet generation and thermal cycling processes, the QXE00 Droplet Reader collacts
binary data for analysis as it singulates the ~20,000 nancliter-sized droplets in each sample, and then
streams them in single-file past a six-color detector to determine which droplets contain target molecules
(positive reading) and which do not (negative reading).

The QX600 Droplet Reader detects multiple targets in six fluorescent dyes using three interrogation
points across defined spectrums. The first interrogation point detects targets in FAM or EvaGreen®& and
HEX or VIC, the second in CyS and Cy5.5, and the third in ROX and ATTO 580,

Impartant: Use only the dyes listed above (FAM or EvaGreen®, HEX/NVIC, Cy5, Cy5.5, ROX, and
ATTO580).

Important: Your QX600 Droplet Reader performs the pest-PCR droplet reading function only. A
droplet generator and a thermal cycler are required to performa full ddPCR cycle. You can purchase
a droplet generator and thermal cycler, as well as associated accessories and consumables, from
Bio-Rad. Forinformation, see Appendix D, Ordering Information.

BIO_CCODEO00007427 at 7451; see also BIO_CCODE00007643.
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Supermixes

QX Manager Software offers five PCR supermixes. Each supermix is optimized to deliver maximum PCR
efficiency and sensitivity for the amplification and detection of DNA and RNA targets.

Impartant: Use of unapproved supermixes can harm the instrument and void the wamranty.

ddPCR Supermix

Multiplex Supermix

Description
For use in nucleic acid sample preparations to amplify and detect DNA
targets in probe-based experiments involving multiple targets.

Note: Bio-Rad recommends using ddPCR Multiplex Supermix for
Cy5and Cy55 probes assays

Supermix for Probes (Ne
dUTP)

For use in nucleic acid sample preparations, with sensitivity for the
amplification and detection af DMNA targets using hydralysis probe-
based assays.

Supermix for Probes

Supermix for Residual
DNA Quantification

One-Step RT Advancad Kit for
Probe

EvaGraenE Suparmix

For use in sample preparation with uracil M-glucesylase (UNG)
dacontamination protocals to prevent the reamplification of carryaver
FCR products between experiments

For use in residual DNA detection

For use in absolute quantification of target RNA molecules.

For use in gene expression.
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Assay Types and Fluorophores

QX Manager Software offers the assay methods explained in Table 19

Table 19. Assay types

Assay type

Singhe target per
channel

Description

Method assuming up to six probe colors (FAM/EvaGreen®, HEXMIC, Cy3, Cy5.5,
ROX, and ATTO 530} and up to six targets per channal.

This is the default assay type, with the maximum six rows displayed, You can delete
up to three rows.

Amplitude
multiplex

Method to increase multiplexing up to twelve targets per well, with one or two argets
detectzd per channel. The maximum of eight rows are displayed. You can delete upto
SEVEN rows.

Probe mix triplex

Triplex mode that allows threa groups of threa targets each.

Group 1 has ane targetin FAM, one target in HEX/VIC, and one targetin both
channels. Group 2 has one targetin Cy5, one target in Cy5.5, and one target in
beth Group 3 has 1 targat in ROX, 1 targetin ATTO 580, and enhe target in bath
groups. You can delete a group, but notthe individual targets within the group.
Note: The channels within each group are not interchangeable therefore FAM is
always paired with HEXNIC and sa forth,

Advanced
classification

Mathod to increase multiplexing rate in any combination of targets detectad par

channal. This method requires manual classification of droplets.

Basic drop-off

This mode allews two groups of two targets each. The first group appears by default,
with one targetin FAM and HEXAIC and one target in FAM of HEXA/IC.

This azsay type i3 available only for the DOF experiment type

You can add one more group of two targets, with one targetin Cy5 and Cy5.5, one
targetin Cy3 or Cy5.5. You can delete a group, but not the indrvidual targets in the
group.

Note: The channels within each group are not interchangeable therefore FAM is
always paired with HEXAIC and Cy5 with Cy5.5
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Table 19. Assay types, continued

Assay type Description

ofthree targets each.

(target type unknown).

By default, all reference copies are setto 2

Double drop-off This azsay type is available only for the DOF experiment type, and allows three groups

The first group appears by default, and looks for one targetin FAM and in HEXVIC
(target type referance ) one target in FAM (arget type unknown), and one targetin
HEX/VIC {target type unknown).
You can add the second group to look for one target in CySand Cy5.5 (target type
reference, with two reference copies), one target in Cy5 (target type unknown), and
one targetin Cy5.5 (target type unknown),
You can alsc add a third group to look for one targetin ROX and ATTO 580 (target
type reference), one target in ROX (target type unknown), &nd one targetin ATTO 580

The channels are static for each group. (Channel 1 FAM is always paired with Channel
2 HEXVIC Channel 2 CyS is alwaye paired with Channel 4 Cy5.5, and Channel 5 ROX
is always paired withChanne| 8 ATTO 520

type associated with each assay method

Table 20. Assay types by experiment type

The experiment type you select determines the available assay methods Table 20 displays the sample

Experiment type

Assay type
DQ CNV MUT DOF GEX RDQ RED
v

Single target per Py / o — e
channel
Amplitude multiplex + ¥ ' < ~ ~
Probe mix triplex v v v " o -
Ad ced

VBT'K‘P y P v
classification
Basic drop-off ¥
Double drop-off ¥
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QX Manager Software automatically populates the fluorophore in each channel for each target but you
can change the default selections
Use Table 21 to select from the fluorephore options for each assay method listed.
Table 21. Fluorophore options
Signal Signal Signal Signal Signal Signal
Assay method Chi Chi Ch3 Ch4 Chs Ché
Single target FAM HEX Cy5 Cy5.5 ROX ATTIOSS0
per channel EvaGreen® vic None Mone Nene Mone
forl to 6 targets Nane None
Amplitude FAM Hi HEX Hi CySHi Cy3.5Hi ROX Hi ATTO 580 Hi
multiplex, for FAM Lo HEX Lo CySle CyS5Le ROXLe ATTOS580Le
1o 12 targets EvaGreend Hi VIC Hi None Mone Mone Mane
EvaGreen® VIC Lo
Lo MNone
Mane
Probe mix Fam HEX Cy5 Cy5.5 ROX ATTO 530
triplex, for Nane vIC Nane None Nene None
Stargets Nona
Advanced FaM HEX Cy3 Cy55 ROX ATTO 530
classification +1-10 11010 1010 1to 10 11010 1t010
EvaGreend VIC None None None Mone
1o 10 110
Nane None

BIO_CCODEO00007427 at 7504-7507; see also BIO_CCODEQ00007643.

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:
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Drop-Off Probe in HEX Drop-Off Probe in FAM
NHEJ Probe = HEX and Reference Probe =FAM NHEJ Probe = FAM and Reference Probe =HEX
Reference Probe £) Pro f
™ i » a M) g FAM)
—
Wild Type Sample NHEJ Sample Wild Type Sample NHE) Sample
: 2l - g -
|- |- |- ‘.-
€hY Sigmal (HE Ch2 Sig X Signai (HEX ? Signal [HEX)

BIO_CCODEQ0007427 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:
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BIO_CCODE00008190 at 8192.

The QX600 Droplet Digital PCR System is used to perform the step wherein each hybridization probe,
[1a.4] when excited and when contacted with its corresponding polynucleotide analyte, generates a

] cumulative intensity signal, both literally and under the doctrine of equivalents.
and wherein each

hybridization probe, | The QX600 uses reagents and workflows similar to those used for most standard TagMan probe-based
when excited and assays:

when contacted with
its corresponding
polynucleotide
analyte, generates a
cumulative intensity
signal,
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Chapter 1 Introduction to Droplet Digital PCR

Droplet Digital ™ PCR (ddPCR™)is a digital polymerase chain reaction method based on water-oil
emulsion droplettechnology. ddPCR uses a combination of microfluidics and proprietary surfactant
chemistries to divide each sample into water-in-oil droplets. The technology uses reagents and workflows
similarto those used for most standard TaqMan probe-based assays, and provides absolute
quartification of nucleic acid target sequences by counting nucleic acid molecules encapsulated in
discrete, volumetrically defined water-in-oil droplet partitions

ddPCR is highly effective inthe following areas:

B Absolute quantification — ddPCR provides a concentration of target DNA copies per input sample
without the need for running standard curves, making this technigue ideal for target DNA
measurements, viral load analysis, and microbial quantification.

B Genomic alterations such as gene copy number variation (CNV) — CNVs result in too few or
too many dosage-sensitive genes responsible for phenotypic variability, complex behavioral traits,
and disease. ddPCR enables measurement of 1.2x differences in gene copy number.

m  Detection of rare sequences — researchers mustamplify single genes in a complex sample, such
as afewtumor cells in a wild-type background. ddPCR is sensitive enough to detect rare mutations or
sequences

B Gene expression and microRNA analysis — ddPCR provides stand-alone absolute quantification
of expression levels, especially low-abundance microRNAs, with sensitivity and precision

®  Next-generation sequencing (NGS) — ddPCR quantifies NGS sample library preparations to
increase sequencing accuracy and reduce run repeats. Validate sequencing results such as single
nucleotide polymorphisms or copy number variations with absolute quantification.

B Single cell analysis — the high degree (10-fold to 100-fold) of cell-cell variation in gene expression
and genomic content among homageneaus post-mitatic, progenitor, and stem cell populations drives
a need for analysis from single cells. ddPCR enables low copy number quantification and gene
expression of individual cells

B Genome edit detection — ddPCR enables fast, precise, and cost-effective assessment of HDR
[Homology directed repair) and NHEJ (non-homologous end joining) generated by CRISPR-Cas9 or
other genome editing tools.

See BIO_CCODEO00007427 at 7449; see also BIO_CCODEQ00007643.

Under the process used by the QX600, the probe containing the fluorophores is mixed into the sample,
e.g., during sample preparation/provision as described above. The sample then undergoes a thermal
cycling as described above. Thereafter, the QX600 reader excites the fluorophores on the probes in the
sample using, for example and on information and belief, light at different wavelengths. This results in
the hybridization probe (and the fluorophore component thereof) becoming excited. If the
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polynucleotide analyte is in contact with the hybridization probe, a cumulative intensity signal is
generated.

An exemplary process for sample preparation wherein the hybridization probe is excited placed into
contact with its corresponding polynucleotide analyte is describe at https://www.bio-
rad.com/webroot/web/pdf/Isr/literature/Bulletin_6407.pdf at 4-5, 12-13, 15-17. On information and
belief, the same or materially similar process is followed for preparing samples for the QX600. See
e.g., BIO_CCODEO00007875, BIO_CCODE00007877, BIO_CCODE00007879, and
B1O_CCODEO00007881.

The result is that the sample exhibits varying degrees of dye fluorescence which represent the
cumulative intensity signals.

ddPCR Workflow

The ddPCR process adheres to the following workflow:

B You prepare your samples for PCR by combining DNA or RMNA with primers, probes dye, and
Bio-Rad ddPCR supermix.

B Adroplet generator fractionates a sample into~20, 000 nanoliter-sized droplets with target and
background DNA distributed randomly into the droplets during the partitioning process.

®  Following droplet generation, the droplets are run through a themal cycler, which performs PCR
amplification of the nucleic acid target in each individual droplet

B Adroplet reader reads each droplet to determine the fraction of positive droplets in the ariginal
sample and uses Poisson statistical formulas to determine the absolute quantity.

Note: Fositive droplets containing at least one copy of the target DNA molecule exhibit
increased fluorescence compared to negative droplets.
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Chapter 2 Using the QX600 Droplet Reader

Using the QXG00™ Droplet Reader, you can detect rare DNA target copies, determine copy number
wariation, and precisely measure gene expression levels. Applications and uses include:

B Copy number variation B Absolute quantification

B Rare sequence detection B Rare mutant detection

® Mext generation sequencing (NGS) library quantification B NGS sample preparation

® \firal load determination, including 5ARS-CoV/-2 assays ® GMO detection

B mRMA analysis B Contaminant testing

= Gene expression analysis and single cell gene expression ™ High-order multiplexing
analysis

Following the droplet generation and thermal cycling processes, the QXSG00 Droplet Reader collects
binary data for analysis as it singulates the ~20,000 nancliter-sized droplets in each sample, and then
streams them in single-file past a six-color detector to determine which droplets contain target molecules
{positive reading) and which do not (negative reading).

The QX600 Droplet Reader detects multiple targets in six fluorescent dyes using three interrogation
points across defined spectrums. The first interrogation point detects targets in FAM or EvaGreen® and
HEX orVIC, the second in Cy5 and Cy5.5, and the third in ROX and ATTO 580,

Important: Use only the dyes listed above (FAM or EvaGreen®, HEX/VIC, Cy5, Cy5.5, ROX, and
ATTO 580).

Important: Your QX800 Droplet Reader performs the post-PCR droplet reading function only. A
droplet generator and a thermal cycler are required to perform a full ddPCR cycle. You can purchase
a droplet generator and thermal cycler, as well as associated accessories and consumables, from
Bio-Rad. Forinformation, see Appendix D, Ordering Information.

BIO_CCODE00007427 at 7450-7451; see also BIO_CCODE00007643.
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Table 21. Flucrophore options

Use Table 21 to select from the flucrophere options for each assay method listed.

QX Manager Software automatically populates the fluorophore in @ach channel for each target but you
can change the default selections

signal Signal Signal Signal Signal Signal

Assay method chi chz Ch3 Ch4 Chs Ché
Single target FAM HEX, CyS Cy5.5 ROX ATTIOS20
perchannal EvaGreen® wic None Mone Nene Mone
fort to 6 targets None None
Amplitude FAM Hi HEX Hi CyS Hi Cy3.5Hi ROX Hi ATTQ 590 Hi
multiplex, for FAM La HEX La CySle Cy55Le ROXLe ATTOS80Le
1o 12 targets EvaGreen® Hi VIC Hi None Mone Meone Mone

EvaGreen® VIC Lo

Lo None

Mane
Probe mix FAM HEX Cys Cy5.5 ROX ATTO 530
triplex, for Nane viC Nene Nene Nene Nene
Otargets Nona
Advanced FaM HEX Cy5 Cy5.5 ROX ATTO 580
classification +1-10 11010 1010 1to10 11010 1t010

EvaGreen® WVIC None Mone Mone Mone

1110 1010

Maone None

BIO_CCODE00007427 at 7507; see also BIO_CCODE00007643.
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Analysis Windows

In its Analysis medule, QX Manager Software provides amplitude displays and data visualization charts in
the Analysis module, For more information on each char, see Chapter 8 Data Analysis Methodology

Amplitude Charts

Amplitude charts illustrate the droplets by degree of dye fluorescence. QX Manager Software displays
fluorescence for positive and negative targets identified with FAM/EvaGreen®, HEXVIC, Cy5, Cy5.5
ROX, and ATTO 590 fluoroph in the following lysis windows:

B 1D Amplitude
B 2D Amplitude
B 30 Amplitude
Data Visualization Charts

Data visualization charts show calculations based on positive dreplet concentrations. QX Manager
Software counts the number of positive and negative droplets for each flucrophore in each sample, and
then fits the fraction of pesitive droplets to a Poisson algorithm to determine the starting concentration of
the target DNA malecule in units of copies/pL input in the following analysis windows:

®  Concentration

®  Copy Number

m  Ratio

®  Fractonal Abundance

When you open the analysis data file in QX Manager Software and select one or more wells in the grid,
the software plots each calculated Poisson distribution average as a data point in the grid. You can pause
on the data point to see the high, median, and low numbers

Note: You can display the data using a confidence level of either 68% or 85% (default setting).
Event Counts

Ewvent counts record the number of droplets inwhich the target was found (positive) and was not found
(negative). The Event Counts tab shows a bar chart view ofthe number of positive, negative, and tota
droplets for each of the targets in each of the selectad wells

BIO_CCODEO00007427 at 7535; see also BIO_CCODE00007643.

The following exemplary image pictorially depicts some cumulative intensity signals:
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BIO_CCODEO00008190 at BIO_CCODE00008192; see discussion in Step 1a.3 above.
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Supermixes

QX Manager Software offers five PCR supermixes. Each supermix is optimized to deliver maximum PCR
efficiency and sensitivity for the amplification and detection of DNA and RNA targets.

Important: Use of unapproved supermixes can harm the instrument and void the warranty.

ddPCR Supermix Description

Multiplex Supermix For use in nucleic acid sample preparations to amplify and detect DNA
targets in probe-based experiments involving multiple targets.
Note: Bio-Rad recommends using ddPCR Multiplex Supermix for
Cy5and Cy5.5 probes assays.

Supermix for Probes (No For use in nucleic acid sample preparations, with sensitivity for the
dUTP) amplification and detection of DNA targets using hydrolysis probe-

based assays.

Supermix for Probes For use in sample preparation with uracil N-glucosylase (UNG)
decontamination protocols to prevent the reamplification of carryover
PCR products between experiments.

B1O_CCODEO00007427 at 7504.

The QX600 system performs and describes the general functionality of hybridization probes used in
amplification reaction detections, including in amplification and detection of DNA targets using
hydrolysis probe-based assays as described for the Supermix for Probes (No dUTP).

The 2D amplitude plots show multiple droplet clusters which individually correspond to a cumulative
intensity signal generated when each probe is excited and contacted with its corresponding
polynucleotide analyte targets. 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 signal shown as a magenta cluster on the 2D amplitude plot.

Thus, when each hybridization probe (e.g., VCL probe) is excited via hydrolysis probe-based assays,
and contacted with its corresponding polynucleotide analyte (e.g., VCL), it generates a cumulative
intensity signal (e.g., the magenta clusters in 2D amplitude plots).
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[1a.5] Plaintiffs incorporate their discussion from [1a.4] above here.

further wherein each When the hybridization probes are excited in accordance with performing step 1a.4 above, the
generated fluorophore becomes amplified/excited by the same process. See https://www.bio-
cumulative intensity | rad.com/webroot/web/pdf/Isr/literature/Bulletin_6407.pdf at 4-5, 12-13. On information and belief, the
signal comprises at | same or materially similar process is followed for preparing samples for the QX600. See also:
least one signal
generated by

excitement of at ddPCR Workflow
least one of the four _

The ddPCR process adheres to the following workflow:
fluorophores;

B Youprepare your samples for PCR by combining DNA or RNA with primers, probes dye, and
Bio-Rad ddPCR supermix.

B Adroplet generator fractionates a sample into~20,000 nanoliter-sized droplets with target and
background DNA distributed randomly into the droplets during the partitioning process.

B Following droplet generation, the droplets are run through a themmal cycler, which performs PCR
amplification of the nucleic acid target in each individual droplet

B Adroplet reader reads each droplet to determine the fraction of positive droplets in the ariginal
sample and uses Poisson statistical formulas to determine the absolute quantity.

Note: Fositive droplets containing at least one copy of the target DNA molecule exhibit
increased fluorescence compared to negative droplets.
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Chapter 2 Using the QX600 Droplet Reader

Using the QXG00™ Droplet Reader, you can detect rare DNA target copies, determine copy number
wariation, and precisely measure gene expression levels. Applications and uses include:

B Copy number variation B Absolute quantification

B Rare sequence detection B Rare mutant detection

® Mext generation sequencing (NGS) library quantification B NGS sample preparation

® \firal load determination, including 5ARS-CoV/-2 assays ® GMO detection

B mRMA analysis B Contaminant testing

= Gene expression analysis and single cell gene expression ™ High-order multiplexing
analysis

Following the droplet generation and thermal cycling processes, the QXSG00 Droplet Reader collects
binary data for analysis as it singulates the ~20,000 nancliter-sized droplets in each sample, and then
streams them in single-file past a six-color detector to determine which droplets contain target molecules
{positive reading) and which do not (negative reading).

The QX600 Droplet Reader detects multiple targets in six fluorescent dyes using three interrogation
points across defined spectrums. The first interrogation point detects targets in FAM or EvaGreen® and
HEX orVIC, the second in Cy5 and Cy5.5, and the third in ROX and ATTO 580,

Important: Use only the dyes listed above (FAM or EvaGreen®, HEX/VIC, Cy5, Cy5.5, ROX, and
ATTO 580).

Important: Your QX800 Droplet Reader performs the post-PCR droplet reading function only. A
droplet generator and a thermal cycler are required to perform a full ddPCR cycle. You can purchase
a droplet generator and thermal cycler, as well as associated accessories and consumables, from
Bio-Rad. Forinformation, see Appendix D, Ordering Information.

BIO_CCODE00007427 at 7450-7451; see also BIO_CCODE00007643.
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Supermixes

QX Manager Software offers five PCR supermixes. Each supermix is optimized to deliver maximum PCR
efficiancy and sensitivity for the amplification and detection of DNA and RNA targets.

Important: Use of unapproved supermixes can harm the instrument and void the warranty.

ddPCR Supermix Description
Multiplex Supermix For use in nucleic acid sample preparations to amplify and detect DNA
targets in probe-based experiments involving multiple targets.

Note: Bio-Rad recommends using ddPCR Multiplex Supermix for
Cy5and Cy5.5 probes assays.

Supermix for Probes (No For use in nucleic acid sample preparations, with sensitivity for the

dUTP} amplification and detection of DNA targets using hydrolysis probe-
based assays,

Supermix for Probes For use in sample preparation with uracil N-glucosylase (UNG)

decontamination protocols to prevent the reamplification of carryover
PCR products between experiments

Supermix for Residual For use in residual DNA detection.
DA Quantification

One-5Step RT Advanced Kit for For use in absolute guantification of target RNA molecules
Probe

EvaGreen® Supermix For use in gene expression

BIO_CCODE00007427 at 7504; see also BIO_CCODE00007643.
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Table 21. Flucrophore options

Use Table 21 to select from the flucrophere options for each assay method listed.

QX Manager Software automatically populates the fluorophore in @ach channel for each target but you
can change the default selections

signal Signal Signal Signal Signal Signal

Assay method chi chz Ch3 Ch4 Chs Ché
Single target FAM HEX, CyS Cy5.5 ROX ATTIOS20
perchannal EvaGreen® wic None Mone Nene Mone
fort to 6 targets None None
Amplitude FAM Hi HEX Hi CyS Hi Cy3.5Hi ROX Hi ATTQ 590 Hi
multiplex, for FAM La HEX La CySle Cy55Le ROXLe ATTOS80Le
1o 12 targets EvaGreen® Hi VIC Hi None Mone Meone Mone

EvaGreen® VIC Lo

Lo None

Mane
Probe mix FAM HEX Cys Cy5.5 ROX ATTO 530
triplex, for Nane viC Nene Nene Nene Nene
Otargets Nona
Advanced FaM HEX Cy5 Cy5.5 ROX ATTO 580
classification +1-10 11010 1010 1to10 11010 1t010

EvaGreen® WVIC None Mone Mone Mone

1110 1010

Maone None

BIO_CCODE00007427 at 7507; see also BIO_CCODE00007643.
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Analysis Windows

In its Analysis medule, QX Manager Software provides amplitude displays and data visualization charts in
the Analysis module, For more information on each char, see Chapter 8 Data Analysis Methodology

Amplitude Charts

Amplitude charts illustrate the droplets by degree of dye fluorescence. QX Manager Software displays
fluorescence for positive and negative targets identified with FAM/EvaGreen®, HEXVIC, Cy5, Cy5.5
ROX, and ATTO 590 fluoroph in the following lysis windows:

B 1D Amplitude
B 2D Amplitude
B 30 Amplitude
Data Visualization Charts

Data visualization charts show calculations based on positive dreplet concentrations. QX Manager
Software counts the number of positive and negative droplets for each flucrophore in each sample, and
then fits the fraction of pesitive droplets to a Poisson algorithm to determine the starting concentration of
the target DNA malecule in units of copies/pL input in the following analysis windows:

®  Concentration

®  Copy Number

m  Ratio

®  Fractonal Abundance

When you open the analysis data file in QX Manager Software and select one or more wells in the grid,
the software plots each calculated Poisson distribution average as a data point in the grid. You can pause
on the data point to see the high, median, and low numbers

Note: You can display the data using a confidence level of either 68% or 85% (default setting).
Event Counts

Ewvent counts record the number of droplets inwhich the target was found (positive) and was not found
(negative). The Event Counts tab shows a bar chart view ofthe number of positive, negative, and tota
droplets for each of the targets in each of the selectad wells

BIO_CCODEO00007427 at 7535; see also BIO_CCODE00007643.

The following exemplary image pictorially depicts some cumulative intensity signals:
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See discussion in Step 1a.3 above.
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[1b] Plaintiffs incorporate by reference the discussion from Steps 1a.4 and 1a.5. When the process
described above is performed using a QX600, the sample solution described above in step 1a will be
b) contacting said contacted with the various hybridization probes and excited through the process described in Steps 1a.4
sample solution and 1a.5. The cumulative intensity signals are generated in accordance with Step 1a.4 and 1a.5 based
volume with the on the hybridization probes contacting the corresponding polynucleotide. The “at least seven”
plurality of limitation occurs when contact is made between the hybridization probes and at least seven
hybridization corresponding polynucleotides in accordance with the description in Step 1a.

probes and exciting
the hybridization
probes to generate
the cumulative
intensity signal(s) if
one or more of the at
least seven
polynucleotide
analytes is present
in the sample
volume; and

[1c.1] The QX600 Droplet Digital PCR System is used to perform the step measuring the cumulative

intensity signal(s), both literally and under the doctrine of equivalents.
c) measuring the

cumulative intensity | The QX600 Reader is used to measure the cumulative intensity signals.
signal(s)
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Chapter 1 Introduction to Droplet Digital PCR

Droplet Digital ™ PCR (ddPCR™)is a digital polymerase chain reaction method based on water-oil
emulsion droplettechnology. ddPCR uses a combination of microfluidics and proprietary surfactant
chemistries to divide each sample into water-in-oil droplets. The technology uses reagents and workflows
similarto those used for most standard TaqMan probe-based assays, and provides absolute
quartification of nucleic acid target sequences by counting nucleic acid molecules encapsulated in
discrete, volumetrically defined water-in-oil droplet partitions

ddPCR is highly effective inthe following areas:

B Absolute quantification — ddPCR provides a concentration of target DNA copies per input sample
without the need for running standard curves, making this technigue ideal for target DNA
measurements, viral load analysis, and microbial quantification.

B Genomic alterations such as gene copy number variation (CNV) — CNVs result in too few or
too many dosage-sensitive genes responsible for phenotypic variability, complex behavioral traits,
and disease. ddPCR enables measurement of 1.2x differences in gene copy number.

m  Detection of rare sequences — researchers mustamplify single genes in a complex sample, such
as afewtumor cells in a wild-type background. ddPCR is sensitive enough to detect rare mutations or
sequences

B Gene expression and microRNA analysis — ddPCR provides stand-alone absolute quantification
of expression levels, especially low-abundance microRNAs, with sensitivity and precision

®  Next-generation sequencing (NGS) — ddPCR quantifies NGS sample library preparations to
increase sequencing accuracy and reduce run repeats. Validate sequencing results such as single
nucleotide polymorphisms or copy number variations with absolute quantification.

B Single cell analysis — the high degree (10-fold to 100-fold) of cell-cell variation in gene expression
and genomic content among homageneaus post-mitatic, progenitor, and stem cell populations drives
a need for analysis from single cells. ddPCR enables low copy number quantification and gene
expression of individual cells

B Genome edit detection — ddPCR enables fast, precise, and cost-effective assessment of HDR
[Homology directed repair) and NHEJ (non-homologous end joining) generated by CRISPR-Cas9 or
other genome editing tools.
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ddPCR has the following benefits for nucleic acid quantification

B Unparalleled precision — The massive sample partitioning afforded by ddPCR enables small fold
differences in target DNA sequence between samples to be reliably measured.

B Increased signal-to-noise ratio — High-copy templates and background are diluted, effectively
enriching template concentration in target-positive partitions. This allows for the sensitive detection of
rare targets and enables a +10% precision in quantification

B Removal of PCR efficiency bias — Error rates are reduced by removing the amplification efficiency
reliance of gPCR, enabling accurate quantification of targets to near zero.

B Simplified quantification — There is no requirement for a standard curve far absolute
quantification

ddPCR Workflow

The ddPCR process adheres to the following workflow:

B You prepare your samples for PCR by combining DNA or RNA with primers, probes dye, and
Bio-Rad ddPCR supermix.

B Adroplet generator fractionates a sample into~20,000 nancliter-sized droplets with target and
background DNA distributed randomly into the droplets during the partitioning process.

B Following droplet generation, the droplets are run through a thermal cycler, which performs PCR
amplification of the nucleic acid target in each individual droplet

=

Adroplet reader reads each droplet to determine the fraction of positive droplets in the original
sample and uses Poisson statistical formulas to determine the absolute guantity.

Note: Positive droplets containing at least one copy of the target DNA molecule exhibit
increased fluorescence compared to negative droplets.

Finding Out More

Click the Help tab :. on the left, and then click the Bio-Rad Website to access links to technical notes
manuals, videos, product information, and technical support. The website also provides many technical
resources on a wide variety of methods and applications related to PCR, Droplet Digital PCR, and gene
expression,

See BIO_CCODEO00007427 at 7449-7450; see also BIO_CCODEO00007643.
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Chapter 2 Using the QX600 Droplet Reader

Using the QXE00™ Droplet Reader, you can detect rare DNA target copies, determine copy number
variation, and precisely measure gene expression levels, Applications and uses include:

® Copy number variation B Absolute quantfication
B Rare sequence detection B Rare mutant detection

® Next generation sequencing (NGS) library quantification B NGS sample preparation
® Viral load determination, including SARS-CoV/-2 assays B GMO detection

B mRMNA analysis B Contaminant testing

B Gene expression analysis and single cell gene expression B High-order multiplexing
analysis

Following the droplet generation and thermal cycling processes, the QX600 Droplet Reader collects
binary data for analysis as it singulates the ~20,000 nanoliter-sized droplets in each sample, and then
streams themin single-file past a six-color detector to determine which droplets contain target molecules
{positive reading) and which do not (negative reading).

The QX800 Droplet Reader detects multiple targets in six fluorescent dyes using three interrogation
points across defined spectrums. The first interrogation peoint detects targets in FAM or EvaGreen® and
HEX or VIC, the second in Cy5 and Cy5.5, and the third in ROXand ATTO 580

Important: Use only the dyes listed above (FAM or EvaGreen®, HEX/VIC, Cy5, Cy5.5, ROX, and
ATTO590).

Important: Your QX800 Droplet Reader performs the post-PCR droplet reading function only. A
droplet generator and a thermal cycler are required to perform a full ddPCR cycle. You can purchase
a droplet generator and thermal cycler, as well as associated accessories and consumables, from
Bio-Rad. For infermation, see Appendix O, Ordering Information.

See BIO_CCODEO00007427 at 7451; see also BIO_CCODE00007643.
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Using Live Analysis

VWhen the QX600 Droplet Reader initiates droplet reading, QX Manager Software provides an option for
real-time analysis of the wells that have been read, while the process as a whole is still active.

QX Manager Software initially shows each well in the Plate Editor as disabled. As the software confirms
that the instrument has acquired awell and read the droplets, the software enables the well for live
analysis in read-only mode. The process continues until all wells are enabled and the process is finished.

To use live analysis
1. Tapthe droplet reading icon {@]forthe run in progress

The Droplet Reading dialog box opens.

Diropl

Plats Naene A08

ding x

Usir Name: Bia R Research and Development

Time Remaining:  00:08

2. Click Open Live Analysis
3. Select an analysis window.
4. Inthe well selector, select one or more wells that are enabled.

Important: QX Manager Software displays read-cnly data in the selected analysis window. You
canview the data but to make changes, you must wait for the runto complete, and then change

the data in the Analysis module

See BIO_CCODEQ0007427 at 7492, see also BIO_CCODE00007643.

46

BIO-RAD EX.1012.046



Claims Exemplary Disclosure of Accused Product

Supermixes

QX Manager Software offers five PCR supermixes. Each supermix is optimized to deliver maximum PCR
efficiency and sensitivity for the amplification and detection of DNA and RNA targets.

Important: Use of unapproved supermixes can harm the instrument and void the warranty.

ddPCR Supermix Description

Multiplex Supermix For use in nucleic acid sample preparations to amplify and detect DNA
targets in probe-based experiments involving multiple targets.
Note: Bio-Rad recommends using ddPCR Multiplex Supermix for
Cy5and Cy5.5 probes assays.

Supermix for Probes (No For use in nucleic acid sample preparations, with sensitivity for the
dUTP) amplification and detection of DNA targets using hydrolysis probe-

based assays.

Supermix for Probes For use in sample preparation with uracil N-glucosylase (UNG)
decontamination protocols to prevent the reamplification of carryover
PCR products between experiments.

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.
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Table 18. Experiment types

Type

Direct quantification
(DQ)

Description

DQ uses absolute quantification to determine the concentration (copies/ul) of
target DNA copies in a sample. DQ measures the number of positive and
negative droplets for each target in a well based on their fluorescence
amplitude, and uses a Poisson algorithm to calculate the starting concentration
of each target DNA molecule.

Note: The ABS experiment type created in QuantaSoft Software versions

1.4 through 1.7 is automatically mapped into the software asa DQ

experiment type.

Copy number variation
(CNV)

CNV determines concentration and calculates the copy number of an unknown
(CNV) target relative to a known reference or references within the same well.

BIO_CCODE00007427 at 7501; see also BIO_CCODE00007643.
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Assay Types and Fluorophores

QX Manager Software offers the assay methods explainedin Table 19

Table 19. Assay types

Assay type

Single target per
channel

Description

Method assuming up to six probe colors (FAMEvaGresn®, HEXWVIC, Cy5, Cy5.5,
ROX, and ATTO 530) and up 1o six targets par channel.

Thiz is the default assay type, with the maximum six rows displayed. You can delets
up to three rows.

Amplitude
multiplex

Mathod te increase multiplexing up to twelve targets per well, with ene or two targets
detected per channel. The maximum of eight rows are displayed. You can delete up fo
SEVEN IOWS.

Proba mix triplex

Triplex mode that allows three groups of three targets each.

Group 1 has ane targetin FAM, one target in HEX/VIC, and one target in bath
channels. Group 2 has ane target in Cy5, one targetin Cy5.5, and one target in
beth Group 3 has 1 targetin ROX, 1 target in ATTO 580, and one target in both
groups. You can delete a group, but notthe individual targets within the group.
Note: The channels within each group are not interchangeable therefore FAM ig
always paired with HEXMNVIC and so forth,

Advanced
classification

Method te increase multiplexing rate in any combination of targets detected per

channal. This method requires manual classification of droplets:

Basic drop-aff

This mede allews tws greups of two targets each. The first greup appears by default,
with one targetin FAM and HEXAIC and one target in FAM or HEXA/IC,

This assay type is available only for the DOF experiment type

You can add one more group of two targets, with one targetin Cy5 and Cy5 5, one
targetin Cy5 or Cy5.5. You can delete a group, but not the individual targets in the
graup

Note: The channels within each group ara not interchangeable therefora FAM is
always paired with HEX/VIC and Cy5 with Cy5.5
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Table 19. Assay types, continued

Assay type Description

of three targets each,

(target type unknown).

By default, all reference copies are setto 2

Double drop-off This assay type is available only for the DOF experiment type, and allews three groups

The first group appears by default, and looks for one target in FAM and in HEXAIC
(target type reference ) one target in FAM (target type unknown), and one targatin
HEXMVIC (target type unknown).
You can add the second group to look for one target in Cy5 and Cy5.5 (target type
refarence, with two reference copies), one target in Cy5 (target type unknown), and
one targetin Cy5.5 (target type unknown),
You can also add a third group to look for one targetin ROX and ATTO 550 (target
type reference), one target in ROX (target type unknown), and one target in ATTO 580

The channels are static for each group. ({Channel 1 FAM is always paired with Channel
2 HEXVIC. Channel 3 Cy3 is always paired with Channel 4 Cy5.5, and Channel 5 ROX
s always paired withChanna| 8 ATTO 520

type associated with each assay method

Table 20. Assay types by experiment type

The experment type you select determines the available assay metheds. Table 20 displays the sample

Experiment type

Assay type
DQ CHV MUT DOF GEX RDQ RED

v

Single target per iy o o » .

channel

Amplitude multiplex v ¥ b ¥ v %

Probe mix triplex + s o - s f

A.dvar'med. v e

classification

Basic drop-off ¥

Double drop-off s
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QX Manager Software automatically populates the fluorophore in each channel for each target but you
can change the default selections
Use Table 21 to select from the fluorophore options for each assay method listed.
Table 21. Fluorophore options
Signal Signal Signal Signal Signal Signal
Assay method Chi Ch2 Ch3 Ch4 Chs Ché
Single target FAM HEX cys Cy5.5 ROX ATTIOSS0
per charinel EvaGreen® vic Nene None Nene None
for1 to 6 targets Notie Notie
Amplitude FAMHi HEX Hi CyS Hi Cy55HI ROX Hi ATTO 520 Hi
multiplex, for FAM Lo HEX La CySLo CyS5Lle ROXLe ATTO 550 Le
LR ot EvaGreen® Hi  VIC Hi None Mone Mone MNone
EvaGreend! VIG Lo
Lo None
Mane
Probe mix Fam HEX CyS Cy55 ROX ATTOD 580
triplex, for Nane viC None None Nehe Nene
Stargets None
Advanced FAM HEX Cy5 Cy55 ROX ATTO 530
classification +1-10 11010 14010 1t010 11210 1210
EvaGreend vIG None MNone MNaone MNone
110 10 1110
Mane None

BIO_CCODEO00007427 at 7505-7507; see also BIO_CCODEQ00007643.

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.

[1c.2]

thereby generating a
cumulative signal
measurement,

The QX600 Droplet Digital PCR System is used to perform the step 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, both

literally and under the doctrine of equivalents.
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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 example:

Setting Up Experiment Parameters

To set experiment parameters

1.
2

3
4

Open the analysis data file and select the Plate Editor tab.

Select one or more wells to be assigned well analysis attributes.

Change the experiment type to Direct Quantification (DQY), and then click Apply

(Optional) Change the sample description identifiers

[Optional) Change the sample type. The default type is Unknown.

Tip: For automatic thresholding of positive control wells, you must select Pos Ctrl.

Under Assay Type, select Amplitude Multiplex and click Apply. Twelve target rows appear.
Change the target name and type (unknown or reference) for each target in the well,

The software defaults to FAM Lo, FAM Hi, HEX Lo, HEX Hi, Cy5 Lo, Cy5 Hi, Cy5.5 Lo, Cy5 6§ Hi, ROX
Lo, ROX Hi, ATTO 590 Lo, and ATTO 590 Hi, respectively, for each target

(Optional) Change the high and low target identifiers.

Amplitude Multiplex allows for up to tbwo assays in each channel, indicated by Lo and Hi labels. In this
multiplex mode, each target may have a signal for only one channel. You can

®  Select adifferent dye, if the channel supports two dyes (for example change HEX to VIC or
VIC to HEX)

®  Select adifferent channel forthe target (for example, change FAM to HEX)
B  Change Hite Lo or Lo to Hi

Click Apply.

B1O CCODEOQ0007427 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.
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Table 21. Fluorophore opfions

Use Table 21 to select from the fluorophore options for each assay method listed.

QX Manager Software automatically populates the fluorophore in each channel for each target but you
can change the default selactions

Signal Signal Signal Signal Signal Signal

Assay method Chi Ch2 Ch3 Chd Chs Ché
Single target FAM HEX CyS Cy5.5 ROX ATTIOS80
per channel, EvaGreen® viC Neone None Nane None
Tor! o & Anget= Mone MNone
Amplitude FAM Hi HEX Hi CySHi CyS.5Hi ROX Hi ATTO 520 Hi
multiplex, for FAM Lo HEX Lo Cy5Lo Cy55Lo ROX Lo ATTO 580 Lo
11e 1Z5argets Evalreend Hi VICH Nene Mone Nane Mene

EvaGraenE VIC Lo

. None

Mone
Prabe mix FAM HEX Cy5 Cy5.5 ROX ATTO 580
triplex, for Mone VIC Nene Mene Nana Mene
Stargets Maone
Advanced FAM HEX Cy5 Cy5.5 ROX ATTO 580
classification +1-10 11010 11010 1010 1t010 1t010

EvaGraen® vIC Nene MNone Nana Mone

1t010 1t010

Mone None

BIO CCODE00007427 at 7507; see also BIO_CCODEO00007643.
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<000
..........

Far amplituda: aw

B1O_CCODEO00008190 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 24 possibilities for each of the 4 analytes, thus giving 16 possible locations. Each
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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.

 Analyte FAM HEX Cy5
PLAU 0
CCND1
VCL
REN
BRCA1
KLF8
SORL1
PTEN

@)
<
a1
ol

OO|IN|P|O|O|O|O
NP, OOOOO0O|Oo

OO0 |O|C|O|N|F

O|O|O0|O|N|F—L|O

See also:

Table 19. Assay types

Assay type Description
Single target per Method assuming up to six probe colors (FAM/EvaGreen®, HEXNIC, Cy5, Cy5.5,
channel ROX, and ATTO 590)and up to six targets per channel.
This is the default assay type, with the maximum six rows displayed. You can delete
up to three rows

Amplitude Method to increase multiplexing up to twelve targets per well, with one or two targets
multiplex detected per channel. The maximum of eight rows are displayed. You can delete up to
Seven rows.

Probe mix triplex Triplex mode that allows three groups of three targets each
Group 1 has one targetin FAM, one target in HEX/VIC, and one targetin both
channels. Group 2 has one target in Cy5, one targetin Cy5.5, and one targetin
both.Group 3 has 1 targetin ROX, 1 target in ATTO 580, and one target in both
groups. You can delete a group, but not the individuzl targets within the group.
Note: The channels within each group are not interchangeable therefore FAM is
always paired with HEX/VIC and so forth.

Advanced Method to increase mulfiplexing rate in any combination of targets detected per
classification channel. This method requires manual classification of droplets.
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B1O_CCODEO00007427 at BIO_CCODEO00007505

The QX600 system is used to perform different experiment and assay types to generate a cumulative
signal measurement, such as amplitude multiplex and probe mix triplex experiments and assays.

[1d.1]

wherein said method
non-degenerately
detects the presence
or absence of the at
least seven
polynucleotide
analytes in said
single sample
solution volume, in
any combination of
presence or absence

Plaintiffs incorporate their discussion from steps 1a, 1b, and 1c in their entirety. As discussed in those
steps, the presence or absence of the at least seven polynucleotide analytes the sample is detected non-
degenerately. Further:

The QX600 Droplet Digital PCR System is used to perform the method non-degenerately detects the
presence or absence of the at least seven polynucleotide analytes in said single sample solution volume,
in any combination of presence or absence, both literally and under the doctrine of equivalents.

SENSITIVE MULTIPLEXING

= G-color detection capability (FAM/EvaGreen®, HEX/VIC, Cy5, Cy5.5, ROX, and ATTO 590)

= Quantification of 12 targets in a single well

= Absolute quantification with 0.1% or better sensitivity

B1O_CCODE00008190 at 8191
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Table 19. Assay types

Assay type Description
Single target per Method assuming up to six probe colors (FAM/EvaGreen®, HEXA/IC, Cy5, Cy5.5,
channel ROX, and ATTO 590)and up 1o six targets per channe!.
This is the default assay type, with the maximum six rows displayed. You can delete
up to three rows

Amplitude Method to increase multiplexing up to twelve targets per well, with one or two targets
multiplex detected per channal. The maximum of eight rows are displayed. You can delete up to
Seven rows.

Probe mix triplex Triplex mode that allows three groups of three targets each.
Group 1 has one targetin FAM, one target in HEX/AVIC, and one targetin both
channels. Group 2 has one target in Cy5, one targetin Cy5.5, and one targetin
both.Group 3 has 1 targetin ROX, 1 target in ATTOC 580, and one target in both
groups. You can delete a group, but not the individual targets within the group.
Note: The channels within each group are not interchangeable therefore FAM is
always paired with HEX/VIC and so forth.

Advanced Method to increase mulfiplexing rate in any combination of targets detected per

classification channel. This methed requires manual classification of droplets.

B10_CCODEO00007427 at 7505.

The QX600 is used to quantify at least seven targets in a single well with absolute quantification with
0.1% or better sensitivity (e.g., non-degenerately).
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3

P

2.

Setting Up Experiment Parameters

To set experiment parameters

Open the analysis data file and select the Plate Editor tab.

Select one or more wells to be assigned well analysis attributes.

Change the experiment type to Direct Quantification (DQ}, and then click Apply.
(Optional) Change the sample description identifiers.

(Optional) Change the sample type. The default type is Unknown.

Tip: Forautomatic thresholding of pesitive contral wells, you must select Pas Crl

Under Assay Type, select Amplitude Muktiplex and click Apply. Twelve target rows appear.
Change the target name and type (unknown or reference) for each target in the well

The software defaults to FAM Lo, FAM Hi, HEX Lo, HEX Hi, Cy5 Lo, Cy5 Hi, Cy5.5 Lo, Cy5.5Hi, ROX
Lo, ROX Hi, ATTO 590 Lo, and ATTO 590 Hi, respectively, for each target

(Optional) Change the high and lew target identifiers

Amplitude Multiplex allows for up to two assays in each channel, indicated by Lo and Hi labels. Inthis
multiplex mode, each target may have a signal for only one channel. You can

B Select adifferent dye, ifthe channel supports two dyes (for example change HEX to VIC or
VIC to HEX)

B Select adifferent channel forthe target (for example, change FAM to HEX)
B Change HitoLoorLoto Hi

Click Apply.

B1O CCODEOQ0007427 at 7612.

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.
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BIO_CCODEO00008190 at 8192. Plaintiffs incorporate their discussion about this exemplary plot from

Step 1c.2 here by reference.
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[1d.2]

without requiring any
step of
immobilization of
said polynucleotide
analytes, physical
separation of said
polynucleotide

Plaintiffs incorporate their discussion from steps 1a, 1b, and 1c in their entirety. As discussed in those
steps, the presence or absence of the at least seven polynucleotide analytes the sample is detected non-
degenerately. Also, as shown above, no immobilizing or physical separation of any polynucleotide

analytes occurs. Likewise, no mass spectrometry is performed.

For example:
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analytes, or mass
spectrometry.

Direct Quantification with the Advanced Classification Method

The Advanced Classification Method analysis mode allows the user complete control of droplet
identification, and does not force or preassign any clusters. This allows a higher degree of multiplexing
through radial dye mixing. Optionally, to expedite plate setup you can copy and paste data from one well
to another, and you can click Undo to undo an applied well setting

Impertant: This mode is intended for experienced users of Droplet Digital PCR.

BIO_CCODEOQ0007427 at 7621. The assay does not require these techniques as it does not force or
preassign any clusters by immobilization of said polynucleotide analytes.

2. The method of claim
1, wherein said
hybridization probes
comprise an identical
fluorophore, and
wherein said plurality
of hybridization probes
are specific for different
polynucleotide analytes.

Plaintiffs incorporate their analysis from Claim 1 here.

The QX600 Droplet Digital PCR System is used to perform the step that hybridization probes comprise
an identical fluorophore, and wherein said plurality of hybridization probes are specific for different
polynucleotide analytes, both literally and under the doctrine of equivalents.

The following exemplary plot shows the hybridization probes comprising identical fluorophores but
also being specific for different polynucleotide analytes:
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B1O_CCODEO00008190 at 8192. As seen above, the hybridization probe corresponding to the PLAU
analyte comprises the FAM fluorophore. The hybridization probe corresponding to the CCND1
analyte comprises an identical FAM fluorophore as well. The intensity differences (e.g., low FAM
signal for PLAU and high FAM signal for CCND?2) for an identical fluorophore (e.g., FAM) allows for
said plurality of hybridization probes comprising an identical fluorophore to be contained in a probe
that is specific for different polynucleotide analytes.

3. The method of claim
1, wherein said
detecting is performed
with a plurality of
hybridization probes
comprising different
fluorophores, wherein
said plurality of

Plaintiffs incorporate by reference their discussion from Claim 1, including in particular claimed steps
la. As discussed there, the QX600 is designed to with a plurality of hybridization probes comprising
different fluorophores, wherein said plurality of hybridization probes are specific for different analytes,
both literally and under the doctrine of equivalents.

For example:
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B1O_CCODEO00007427 at 7618

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. Thus, the detection is performed with
hybridization probes comprising different fluorophores, wherein the hybridization probes are specific
for different analytes.

4. The method of claim | Plaintiffs incorporates their analysis from Claim 1. That analysis describes that the QX600 ddPCR
1, wherein said system performs a polymerase chain reaction (PCR).

cumulative intensity
signal(s) are generated | For example:
during a polymerase
chain reaction.

Droplet Digital™ PCR (ddPCR ™) s a digital polymerase chain reaction method based on water-oil
emulsion droplettechnology. ddPCR uses a combination of microfluidics and proprietary surfactant
chemistries to divide each sample into water-in-oil droplets. The technology uses reagents and workflows
similar to those used for most standard TagMan probe-based assays, and provides absolute
quantification of nucleic acid target sequences by counting nucleic acid molecules encapsulated in
discrete, volumetrically defined water-in-oil droplet partitions
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B1O_CCODEO00007427 at 7449.

Droplet digital PCR is a digital polymerase chain reaction method. The QX600 system uses hydrolysis
probes designed to generate signals during a polymerase chain reaction, and cumulative intensity
signals generated during a polymerase chain reaction is a standard step in such techniques.

On information and belief, the QX600 is used to create such polymerase chain reactions which, in turn,
generate the cumulative intensity signals.

5. The method of claim | The QX600 Droplet Digital PCR System is used to perform the step of transmitting information

1, further comprising concerning the presence or absence of said polynucleotide analytes through a computer network, both
transmitting literally and under the doctrine of equivalents.

information concerning
the presence or absence | The QX600 is designed to be operated over a network:
of said polynucleotide
analytes through a
computer network.
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Enabling User Management

During the installation of QX Manager Software, Standard Edition, you can choose to enable or bypass
the User Management module:

B |fthe Enable User Management checkbox is selected, all user functions are included in the

installation

B [fthe checkbox is not selected, User Management is not enabled and the corresponding tab is not
included in the side pane. A single generic user, with a small set of user preferences, is always
logged in. For information, see Partial Preferences on page 44

Important: Before you can set up users in the software, all users must be set up on the computer as

local Windows users or in Active Directory on your network

ser Management x
[] Enable User Management

Add Application’s First User

f no user is added, you will need to contact BioRad technical
support or re-install the application to add the user.

User Name: |<Computer ot n

Type (domain name'ds

To bypass the User Management module

P Ensurethe checkbox is cleared and click Continue inthe User Management dialog box te complete
the installation

To enable the User Management module
1. Ensurethe Enable User Management checkbox is selected.
2. Enterthe user name and click Check Name to validate the user.

3. Click Continue to add the user and complete the installation.

BIO_CCODEO00007427 at 7463.
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POWERFUL SOFTWARE

Results that are easy to analyze

Premium edition available featuring audit trails and tools for U.S. FDA 21 CFR
Part 11 compliance

Premium edition supports assay protocol files for automated data analysis
and reporting

B1O0_CCODE00008191.

Table 40. Example User Roles, continued

o Lab Group Technician/
Privilege Superuser Manager Lead Student Intern
Archive data files ¥ ¥ v o
Access the module recovery v v v "
tool
Manage Plates o ' by

You can assign the Create new templates privilege to non-administrative roles if anyone can create and
save atemplate. If template formats are restricted, then you should assign this permission to
administrative or supenasory roles only.

Note: Bio-Rad recommends defining at least one additional superuser as a backup, as well as other
administrative and standard roles based on your needs. Guest users can open shared templates,
execute runs, and perform analysis but are not typically assigned other privileges.

To add or modify privileges
1. Click the AddManage Users tabto epen the User Management window

2. Select a user from the Current Users list. The name appears inthe User Name field. A network or
computer name and backslash might appear before the user name.

3. Select or clear the checkbox for each privilege in accordance with the user's role in using the
software. You can assign user privileges in any combination

4. Whenthe confirmation message appears, click Yes to save the changes, and then click OK to close
the pop-up.

B1O_CCODE00007427 at 7609
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On information and belief, the QX600 system performs the data collection and analysis of the system
through a computer network and also uses a computer software. It transmits information concerning
the presence or absence of said polynucleotide analytes through a computer network

6. The method of claim | On information and belief, after using the QX600, Bio-Rad and/or an end-user provides the

1, further comprising information concerning the presence or absence of said polynucleotide analytes to a health care
providing information | professional, wherein the health care professional makes a clinical decision based on said information,
concerning the presence | both literally and under the doctrine of equivalents.

or absence of said
polynucleotide analytes | For example:
to a health care
professional, wherein
the health care
professional makes a
clinical decision based
on said information.
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ddPCR is highly effective in the following areas:

B Absolute quantification — ddPCR provides a concentration of target DNA copies per input sample
without the need for running standard curves, making this technique ideal for target DNA
measurements, viral load analysis, and microbial quantification.

B Genomic alterations such as gene copy number variation (CNV) — CNVs result in too few or
too many dosage-sensitive genes responsible for phenotypic variability, complex behavioral traits,
and disease. ddPCR enables measurement of 1.2x differences in gene copy number.

B Detection of rare sequences — researchers must amplify single genes in a complex sample, such
as a few tumor cells in a wild-type background. ddPCR is sensitive enough to detect rare mutations or
sequences.

B Gene expression and microRNA analysis — ddPCR provides stand-alone absolute quantification
of expression levels, especially low-abundance microRNAs, with sensitivity and precision.

B Next-generation sequencing (NGS) — ddPCR quantifies NGS sample library preparations to
increase sequencing accuracy and reduce run repeats. Validate sequencing results such as single
nucleotide polymorphisms or copy number variations with absolute quantification.

B Single cell analysis — the high degree (10-fold to 100-fold) of cell-cell variation in gene expression
and genomic content among homogeneous post-mitotic, progenitor, and stem cell populations drives
a need for analysis from single cells. ddPCR enables low copy number quantification and gene
expression of individual cells.

B Genome edit detection — ddPCR enables fast, precise, and cost-effective assessment of HDR
(Homology directed repair) and NHEJ (non-homologous end joining) generated by CRISPR-Cas9 or
other genome editing tools.

B1O_CCODE00007427 at BIO_CCODE00007449
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The QX600 system can be used for detection of rare sequences, analyzing genomic alterations,
quantification of gene expression and microRNA analysis, etc., which can provide information
concerning the presence or absence of said analytes to a health care professional, wherein the health
care professional makes a clinical decision based on said information.

7. The method of claim
1, wherein at least one
step of said method is
performed using a
computer.

Plaintiffs incorporates by reference Claims 1 and 5. See also at least Chapters 6-9 of the QX600 user
guide describing operations used with a computer.

The QX600 Droplet Digital PCR System is used to perform the step of wherein at least one step of said
method is performed using a computer, both literally and under the doctrine of equivalents.

For example:
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Enabling User Management

During the installation of QX Manager Software, Standard Edition, you can choose to enable or bypass
the User Management module:

® |[fthe Enable User Management checkbox is selected, all user functions are included in the
installation.

B [fthe checkbox is not selected, User Management is not enabled and the corresponding tab is not
included in the side pane. A single generic user, with a small set of user preferences, is always
lagged in. For information, see Partial Preferences on page 44.

Important: Before you can set up users inthe software, all users must be set up on the computer as
local Windows users or in Active Directory on your network.

User Management

Enable User Management

Add Application’s First User

If mo user is added, you will need to contact BioRad technical
support or re-install the application to add the user.

User Name: "-C:Jmputer or network name=/QX_Super ‘ Check Mame

dormain nama‘domain user name) 1o add a domain user
CompuUIer namatiocal user name) W acdd local PC user [nod a domain),

To bypass the User Management module

P Ensurethe checkbox is cleared and click Continue in the User Management dialog box to complete
the installation.

Te enable the User Management module
1.  Ensure the Enable User Management checkbox is selected.
2. Enterthe user name and click Check Name to validate the user.

3. Click Continue to add the user and complete the installation.
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B1O_CCODEO00007427 at BIO_CCODEO00007463

POWERFUL SOFTWARE

Results that are easy to analyze
Premium edition available featuring audit trails and tools for U.S. FDA 21 CFR

Part 11 compliance

Premium edition supports assay protocol files for automated data analysis
and reporting

B1O_CCODE00008190 at BIO_CCODE00008191
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Chapter 3 About QX Manager Software

QX Manager Software, when connected to your QX600 Droplet Reader, provides the necessary
functionality to create, run, and analyze droplet reading experiments on your samples.

During the installation of Standard Edition, you can enable the User Management module for all user
management functions and preferences. If you do not enable User Management, you can use the
software with a single generic user.

Using the instrument and software, you can

B Setup customized, real-time ddPCR experiments for plate runs

B Read standard droplets

B Choose between two droplet volumes

B Seethe available disk space and number of plates you can process

B Usethe live analysis function during the droplet reading process

B Analyze your data files in a variety of charts and tables in the Analysis module
B Reprocess data with updated color calibration values

m Create and store plate and reporttemplates, and produce reports on your data

B1O_CCODEO00007427 at BIO_CCODEO00007461

The QX600 system uses a separate analytical software for the analysis of the data collected during the
performance of the method. This software, QX Manager, specifically is used to define the well, targets,
fluorophores and intensities of the method and provides the final calculations of concentration, ratio,
and fractional abundance as well as data visualization options.

71

BIO-RAD EX.1012.071



Claims

Exemplary Disclosure of Accused Product

Also, as discussed in Claim 1, a thermal cycler is used in multiple steps. A thermal cycler may have a

computer.

Also, as discussed in Claim 1, the QX600 Droplet Reader may be the computer.

8. The method of claim
7, wherein said
computer is located on
a remote server.

Plaintiffs incorporates by reference their analysis in Claims 5 and 7.

The QX600 Droplet Digital PCR System is used to perform the step of said computer is located on a

remote server, both literally and under the doctrine of equivalents.

For example:
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Enabling User Management

During the installation of QX Manager Software, Standard Edition, you can choose to enable or bypass
the User Management module:

® |[fthe Enable User Management checkbox is selected, all user functions are included in the
installation.

B [fthe checkbox is not selected, User Management is not enabled and the corresponding tab is not
included in the side pane. A single generic user, with a small set of user preferences, is always
lagged in. For information, see Partial Preferences on page 44.

Important: Before you can set up users inthe software, all users must be set up on the computer as
local Windows users or in Active Directory on your network.

User Management

Enable User Management

Add Application’s First User

If mo user is added, you will need to contact BioRad technical
support or re-install the application to add the user.

User Name: "-C:Jmputer or network name=/QX_Super ‘ Check Mame

dormain nama‘domain user name) 1o add a domain user
CompuUIer namatiocal user name) W acdd local PC user [nod a domain),

To bypass the User Management module

P Ensurethe checkbox is cleared and click Continue in the User Management dialog box to complete
the installation.

Te enable the User Management module
1.  Ensure the Enable User Management checkbox is selected.
2. Enterthe user name and click Check Name to validate the user.

3. Click Continue to add the user and complete the installation.
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B1O_CCODEO00007427 at BIO_CCODEO00007463

Typically, a system or software administrator sets up users and privileges for QX Manager Software, and
communicates the information to you.

Note the following:

B When you sign in the first time afterthe software is installed, you must select the instrumentto which
the computer is connected. See Selecting the Instrument an page 40 for information.

BIO_CCODEO00007427 at BIO_CCODEO00007465

The QX600 system instrument can be used on a network and can be selected from a connected
computer which can be located on a remote server.

9. The method of claim
7, wherein said
computer is located on
a thermal cycler.

Plaintiffs incorporate their analysis from Claims 1 and 7 here. As discussed in Claim 1, multiple steps
of the claim can be performed on a thermal cycler which can have a computer.

The QX600 Droplet Digital PCR System is used to perform the step of said computer is located on a
thermal cycler, both literally and under the doctrine of equivalents.

For example:
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ddPCR Workflow

The ddPCR process adheres to the following workflow:

B You prepare your samples for PCR by combining DNA or RNA with primers, probes dye, and
Bio-Rad ddPCR supermix.

B Adroplet generator fractionates a sample into~20,000 nanoliter-sized droplets with target and
background DNA distributed randomly into the droplets during the partitioning process.

B Following droplet generation, the droplets are run through a thermal cycler, which performs PCR
amplification of the nucleic acid target in each individual droplet.

B1O_CCODEO00007427 at BIO_CCODEQ0007450
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B1O0_CCODEO00007878

Important: Your QX800 Droplet Reader performs the post-PCR droplet reading function only. A
droplet generator and a thermal cycler are required to perform a full ddPCR cycle. You can purchase
a droplet generater and thermal cycler, as well as associated accessories and consumables, from
Bio-Rad. For information, see Appendix D, Ordering Information

B1O_CCODEO00007427 at BIO_CCODEO00007451

Table 7. Thermal cycler and plate sealer

Catalog
Product Description Number
C1000™ Touch Thermal Cycler with Includes the C1000 Touch Thermal Cycler 1851197
96-Deepwell Reaction Module chassis, 96—deepwell reaction module, USB
flash drive
PTC Tempo Deepwell Thermal Cycler Includes the thermal cycler, power cord, 12015382
USB cable, and Ethernet cable
Px1 PCR Plate Sealer PCR plate sealer, includes heat sealing 1814000
instrument, plate support block that holds 96-
well and 384-well plates, ssaling frame,
power cord
Piercable Foil Heat Seal Heat seal for the PX1 PCR Plate Sealer 1814040

BIO_CCODEO00007427 at 7456.

The QX600 system uses a thermal cycler to perform ddPCR workflow.
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10,068,051 Infringement Claim Chart

Appendix A-2: Infringement Claim Chart for U.S. Patent No. 10,068,051 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 1-9 of U.S. Patent No. 10,068,051 (“the *051 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 051 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 *051 Charts here by reference.

On information and belief, the QX600 is used with devices, accessories, and components to practice the methods of the 051 Patent.
See https://www.bio-rad.com/en-us/life-science/digital-pcr/gx-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

(0]
(0]
(0]
(0]
(0]

GCR96 Cartridges,

QX ONE Droplet Generation Oil for Probes,
QX ONE Droplet Reader Qil,

GCR96 Foil Heat Seal, and/or

QX ONE ddPCR System Waste Bottle;

A plate sealer, such as the PX1 PCR Plate Sealer;
ddPCR Kkits and reagents, such as

(0}

OO0OO0OO0OO0OO0O0

PrimePCR ddPCR Assays,

ddPCR Multiplex Supermix,

ddPCR Supermixes for Probes (No dUTP),
ddPCR Supermix for Probes,

One-Step RT-ddPCR Advanced Kit for Probes,
ddPCR Buffer Control for Probes,

Residual DNA Quantification Supermixes,
QX200 ddPCR EvaGreen Supermix,

BIO-RAD EX.1012.077


https://www.bio-rad.com/en-us/life-science/digital-pcr/qx-one-droplet-digital-pcr-ddpcr-system

0 QX200 Buffer Control for EvaGreen, and
0 ddPCR Library Quantification Kit for Illumina TruSeq;
e Consumables, such as
0 the ddPCR 96-Well Plates,
Droplet Generation Oil for Probes,
QX200 Droplet Generation Oil for EvaGreen,
Droplet Reader Oil,
DG8 Cartridges and DG8 Gaskets,
DG8 Cartridge Holders,
pierceable foil such as the PCR Plate Heat Seal,
DG32 Cartridges for AutoDG,
Pipet Tips for AutoDG,
0 Pipet Tip Waste Bin for AutoDG,;
e PrimePCR Primers, Assays and Arrays;
e Each of the assays identified in these Infringement Contentions; and/or
e Any other processes, procedures, devices, and/or system components used to facilitate the performance of the steps of the
Asserted Claims.

OO0OO0OO0OO0OO0OO0Oo

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
35 U.S.C. 8 271(c). By way of non-limiting example, such customers and/or end users use the QX One in connection with (but not
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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
35U.S.C. 8 271(Q).

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

Claims Exemplary Disclosure of Accused Product

[1-PRE] To the extent the preamble is found to be limiting, the QX One System is used to perform a method of
detecting the presence or absence of at least seven polynucleotide analytes, in any combination of

1. A method of presence or absence, in a single sample solution volume both literally and under the doctrine of
detecting the equivalents.
presence or absence
of at least seven The QX One System can perform different types of experiments which includes multiplex assays to
polynucleotide quantify up to 8 targets (analytes) with 4 colors must include the steps of identifying the presence or
analytes, in any absence of at least 7 of those targets.

combination of
presence or absence, | The system allows for clear discrimination of multiple targets and more accurate and reproducible

in a single sample quantification, which allows it to detect the presence or absence of polynucleotide analytes with high
solution volume, the | accuracy, precision, and reproducibility.

method comprising:

The QX ONE System comprises multiple components and Kits.
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Claims Exemplary Disclosure of Accused Product

QX ONE Droplet Digital PCR System and QX ONE Software Instrument Guide Version 1.4,
B1O_CCODEO00006554 at 6577.
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Claims Exemplary Disclosure of Accused Product

B1O_CCODEO00006618.

The QX One System can detect up to eight targets using four fluorophores.
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Claims Exemplary Disclosure of Accused Product
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Claims Exemplary Disclosure of Accused Product
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Claims

Exemplary Disclosure of Accused Product

B10_CCODE00006622-6624
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Claims Exemplary Disclosure of Accused Product

B10_CCODEO00008407.

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

Exemplary Disclosure of Accused Product

BIO_CCODE00006651

[1la.1]

a) 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 the step of providing a sample solution volume comprising or
potentially comprising, at least one of at least seven polynucleotide analytes either literally or under the
doctrine of equivalents. For example,

An exemplary description of the ddPCR Workflow is described in the QX ONE Instrument Guide, which
also describes a process for providing a sample solution:

10
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Claims Exemplary Disclosure of Accused Product

ddPCR Workflow

The ddPCR process adheres to the following workflow:

®  You prepare your samples for PCR by combining DNA or RNA with primers, probes dye, and
Bio-Rad ddPCR supermix

B Adropletgenerator fractionates a sample into ~20,000 nanoliter-sized droplets withtarget and
background DNA distributed randomly into the droplets during the partifioning process.

®  Following droplet generation, the droplets are run through a thermal cycler, which performs PCR
amplification of the nucleic acid target in each individual droplet.

B Adropletreader reads each droplet to determing the fraction of positive droplets in the original
sample and uses Poisson statistical formulas to detarmine the absclute quantity.

Note: Fositive droplets containing at least ane copy of the target DA molecule exhibit
increased fluorescence compared to negative droplets

Droplet Generation

Before droplet generation, ddPCR reactions are prepared in a similar manner as real-time PCR reactions
that use TagMan hydrolysis probes labeled with reporter fluorophores or an intercalating dye. ddPCR is
performed with Bio-Rad's proprietary reagents that were developed specifically for droplet generation.

The QX ONE™ Droplet Digital PCR System runs the plates containing your DNA samples through the
Droplet Generator as the first component in the three-part process. The Droplet Generator uses specially
develaped reagents and microfluidics to partition each sample into approximately 20,000 nanaliter-sized
droplets. Target and background DMA are distributed randomly into the droplets during the partitioning
process. Droplet generation produces uniform droplets for the sample, enabling precise target
quantification,

PCR Amplification

After droplet generation, the plates are moved through the internal thermal eyeler, which performs
repeated heating and cooling processes This amplifies one or more copies of a particular DNA segment,
thereby multiplying strands of DNA sequencing into the thousands or millions.

Droplet Reader

Following PCR amplification of the nucleic acid target in the droplets, the plate meves ta the Droplet
Reader, which analyzes each dreplet individually using a four-color detection system, depending on the
number of channels specified in the experiment

The autosampler in the Droplet Reader picks up the droplets from each well in the plate. The droplets are
spaced out individually for flucrescence reading and fluorescence is then measured in each droplet
Positive droplets, which contain at least ane copy of the target DNA molecule, exhibit increased
fluorescence compared to negative droplets and are presented in color in the analysis displays. Negative
droplets are presented in grayscale.

11
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Claims

Exemplary Disclosure of Accused Product

BIOCCODEQ0006554 at 6573-6574. In the QX ONE, several of these steps for sample provision,

including droplet generation and thermal cycling, are performed by the same system:

Chapter 2 QX ONE Droplet Digital PCR System

The QX ONE™ Droplet Digital PCR System combines droplet generation, thermal cycling, and droplet
reading technologies into a single instrument, as described below

®  The droplet generater partitions samples inte approximately 20,000 uniform droplets

W The internal thermal cycler performs repeated heating and cooling processes to amplify cne or more
copies of a particular DNA segment in each droplet

B The droplet reader streams the droplets in single file, and then counts the fluorescent positive and
negative droplets to calculate and quantify target DNA concentration.

The QX ONE Croplet Digtal PCR System also features a touch screen computer, which is integrated onto
the instrument and has QX OME Software already installed

When you open QX ONE Software from the touch screen, the software automatically recegnizes the QX
OMNE Droplet Digital PCR Systemn.

Mote: You cannot directly connect standalone computers to the instrument. Howewver, froma
standalone computer you can access files stored on the touch screen computer's internal drive, or
from another shared location, as long as all units are connected through the same company network.
You can also access the data with a USE drive connected to the touch screen.

BIOCCODEQ00006554 at 6576; see also id. at 6600-6625.

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

supermixes. See id.

12
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Claims Exemplary Disclosure of Accused Product

Samples may also be provided using the QX ONE’s droplet generator and thermal cycler.

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

Description

Use the PX1 PCR Plate Sealer
cycling. The small-footprint h

foils

Features and Benefits

 Perma;

» Pierceable Foil Heat Seals for

« Peelable Foil Heat Seals lamina

https://www.bio-rad.com/en-us/sku/1814000-px1-pcr-plate-sealer?ID=1814000. The QX One Instruction
Manual describes the use of a plate sealer as “required”. BIOCCODEO00006554 at 6600.

The QX One 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 up to 8 targets in a single well. Thus, each sample volume can provide at least one of at
least seven polynucleotide analytes (e.g., quantification of up to 8 targets). The samples are prepared for

13
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https://www.bio-rad.com/en-us/sku/1814000-px1-pcr-plate-sealer?ID=1814000

Claims Exemplary Disclosure of Accused Product

ddPCR by combining DNA or RNA with primers, probes dye, and Bio-Rad ddPCR supermix. See
BIOCCODE00006554 at 6573.

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

14
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Claims

Exemplary Disclosure of Accused Product

BIO_CCODEO00006554 at 6622-6624.

[1a.2]

and comprising at least
seven hybridization
probes, each
hybridization probe
corresponding to
one of the at least
seven polynucleotide
analytes,

The QX One System is used to perform a method using samples with at least seven hybridization probes,
each hybridization probe corresponding to one of the at least seven polynucleotide analytes, either literally
or under the doctrine of equivalents.

When the QX600 is used, the samples provided comprise at least seven hybridization probes with each
hybridization probe corresponding to one of at least seven polynucleotide analytes.

16
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Claims Exemplary Disclosure of Accused Product

Chapter 1 Introduction to Droplet Digital PCR

Droplet Digital ™ PCR is a digital polymerase chain reaction method based on water-oll emulsion droplet
technology. Droplet Digital PCR™ (ddPCR™ ) uses a combination of microfiuidics and propristary
surfactant chemistries to divide each sample into water-in-oil droplets. The technology uses reagents and
workflows similar to those used for mest standard TagMan probe-based assays, and provides absolute
quantification of nucleic acid target sequences by counting nucleic acid molecules encapsulated in
discrete, volumetrically defined water-in-oil droplet partitions

ddPCR is highly effective in the following areas:

B Absolute quantification — ddPCR provides a concentration of target DNA copies per input sample
without the need for running standard curves, making this technique ideal for target DNA
measurements, viral load analysis, and microbial quantification

B Genomic alterations such as gene copy number variation (CNV) — CNV's result in too few or
too many dosage-sensitive genes responsible for phenotypic variability, complex behavioral traits,
and disease. ddPCR enables measurement of 1.2x differences in gene copy nurmber.

B Detection of rare sequences — researchers must amplify single genes in a complex sample, such
as a few tumor cells in a wild-type background. ddPCR is sensitive enough to detect rare mutations or
sequences.

®  Gene expression and microRNA analysis — ddPCR provides stand-alone absolute quantification
of expression levels, especially low-abundance microRNAs with sensitivity and pracision

B Next-generation sequencing (NGS)— ddPCR quantifies NGS sample library preparations to
increase sequencing accuracy and reduce run repeats. Validate sequencing results such as single
nucleotide polymerphisms or copy number variations with absolute quantification

®  Single cell analysis — the high degree (10-fold to 100-fold) of cell-cell variation in gene expression
and genomic content among homogeneous post-mitotic, progenitor, and stem cell populations drives
a need for analysis from single cells. ddPCR enables low copy number quantification and gene
expression of individual cells

B Genome edit detection — ddPCR enables fast, precise, and cost-effective assessment of HOR
(Homelogy directed repair) and NHE.J (non-homolegous end jeining) generated by CRISPR-Cas@ or
other genome editing tools.

17
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Claims

Exemplary Disclosure of Accused Product

ddPCR has the following benefits for nucleic acid quantification:

B Unparalleled precision — The massive sample partitioning afforded by ddPCR enables small fold
differences in target DNA sequence between samples to be reliably measured

®  Increased signal-to-naoise ratio — High-copy templates and background are diluted, effectively
enriching template concentration in target-positive paritions. This allows for the sensitive detection of
rare fargets and enables a +10% precision in quantification.

B Removal of PCR efficiency bias — Error rates are reduced by removing the amplification efficiency
reliance of gPCR, enabling accurate quantification of targets to near zero.

®  Simplified quantification — There is no requirement for a standard curve for absolute
quantification

ddPCR Workflow

The ddPCR process adheres to the following workflow:

B You prepare your samples for PCR by combining DNA or RMA with primers, probes dye, and
Bio-Rad ddPCR supermix

W Adroplet generator fractionates a sampleinto ~20,000 nanoliter-sized droplets with target and
background DMNA distributed randomly into the droplets during the partitioning process.

®  Following droplet generation, the droplets are run through a thermal cycler, which performs PCR
armplification of the nucleic acid target in each individual droplet.

B Adroplet reader reads each droplet to determine the fraction of positive droplets in the original

sample and uses Poisson statistical fermulas to determine the absolute guantity.

Note: Positive droplets containing at least one copy of the target DNA molecule exhibit
increased fluorescence compared to negative droplets

18
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Claims Exemplary Disclosure of Accused Product

Droplet Generation

Before droplet generation, ddPCR reactions are prepared in a similar manner as real-time PCR reactions
that use TagMan hydrolysis probes labeled with reporter fluorophores or an intercalating dye. ddPCR is
performed with Bio-Rad's propristary reagents that were developed specifically for droplet generation.

The QX ONE™ Droplet Digital PCR System runs the plates containing your DNA samples through the
Droplet Generater as the first component in the three-part process. The Droplet Generator uses specially
developed reagents and microfluidics to partition each sample into approximately 20,000 nanoliter-sized
droplets. Target and background DNA are distributed randomly into the droplets during the partitioning
process. Droplet generation preduces uniform droplets forthe sample, enabling precise target
guantification.

PCR Amplification

After droplet generation, the plates are moved through the internal thermal eycler, which performs
repeated heating and cocling processes. This amplifies one ar more copies of a particular DNA segment,
thereby multiplying strands of DNA sequencing into the thousands or millions.

Droplet Reader

Following PCR amplification of the nucleic acid target in the droplets, the plate moves ta the Droplet
Reader, which analyzes each droplet individually using a four-color detection system, depending on the
number of channels specified in the experiment

The autosampler inthe Droplet Reader picks up the droplets from each well in the plate. The droplets are
spaced out individually for flucrescence reading and fluorescence is then measured in each droplet
Positive droplets, which contain at least one copy of the target DNA molecule, exhibit increased
fluorescence compared to negative droplets and are presented in color in the analysis displays. Negative
droplets are presented in grayscale.

BIO_CCODEO00006554 at 6572-6574.

The QX One System can detect up to eight targets using four fluorophores.
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Claims Exemplary Disclosure of Accused Product

Supermixes

QX ONE Software offers five PCR supermixes. Each supermix is optimized to deliver maximum PCR
efficiency and sensitivity for the amplification and detection of DA and RMA targets.

Important: Use of unapproved supermixes can harm the instrument and void the warranty.

ddPCR Supermix

Multiplex Supenmix

Description

For use in nucleic acid sample preparations to amplify and detect DNA
targets in probe-based experiments imvolving muliple targets.

Note: Bio-Rad recommends using ddPCR Multiplex Supermix for
CySand Cy5.5 probes assays.

Supermix for Frobes {No
dUTP)

For use in nucleic acid sample preparations, with sensitivity for the
amplification and detection of DNA targets using hydrolysis prob:
based assays.

Supermix for Probes

For use in sample preparation with uracil N-glucosylase (UNG)
decontamination protocels to prevent the reamplification of carryover
PCR products between expenments

Supermix for Residual
DMNA Quantification

One-Step RT Advanced Kit for

Frobes

EvaGreen® Supermix

For use in residual DMNA detection,

Far use in absolute quantification of target RNA molecules.

mportant: Lead only ane (1) ona-step RT plate, using the first siot
in the QX ONE Droplet Digital PCR System plate Inbox. For more
information, see Using the One Step RT ddPCR Advanced Kitfar

“robes

For use in gene expression
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Claims Exemplary Disclosure of Accused Product

Using the One Step RT ddPCR Advanced Kit for Probes

The One Step RT ddPCR Advance Kit for Probes supermix is ime and temperature-sensitive. Therefore,
if you are performing &n experiment using this supermix, it is important that the plate does not sitidle in
one of the Inbox slots.

To perform an experiment using this kit

1. Weait until all plates in the QX OMNE Droplet Digital FCR System have processed and then place the
One Step RT plate into the first slot.

[

Quickly set up and start the run.

Far information, see Plate Configuration Window on page 58 and Running Experiments on page 71
Running Experiments on page 71.
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Claims Exemplary Disclosure of Accused Product

Assay Types and Fluorophores
QX ONE Software offers the assay methods explained in Table 10

Table 10, Assay types

Assay type

Single target per
channel

Description
Methad asauming up te four probe colors (FAM, HEX/VIC, CyS and Cy5.5) andup to
four targets perwell, with a single target detected per channe|

This is the default assay type, with the maximum four rows displayed. You can delete
up to three rows.

Amplitude
multiplex

Frobe mix friplex

Advanced
classification

Basic drop-off

Method te increase multiplexing up to eighttargets perwell, with one ar two targets
detected per channel, The maximum of eight rews are displayed. You can delete upto
SEVEN MOWE

Triplex mode that zllows two groups of three targets each.

Groug 1 has one targetin FAM, one target in HEXAVIC, and ane target in bath
channels. Group 2 has one targetin Cy5, one target in Cy5.5, and ane target in bath,
You can delete a group, but not the individual targets within the group.

Note: The channels within 2 group are nat interchangeable; therefore FAM is
always paired with HEX/IC and so forth

Method to increase multiplexing rate in &ny combination of targets detected per
channel. This method requires manual classification of droplets.

This mode allows two groups of two targets each. The first group appears by default,
with one targetin FAM and HEX/VIC and one targetin FAM or HEXAVIC

This agsay type is available only for the DOF experiment type.

Yeu ean acd one mare group of twe tangets, with ane targetin Cy5 and CyS.5, ane
targetin Gy5 or Cy5.5. You can delets a group. butnot the individual targets in the
group.

Note: The channels within a group are not interchangeable; therefore FAM is
always palred with HEXA/IS and se forth.
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Claims Exemplary Disclosure of Accused Product

Table 10. Assay types, continued

Assay type Description

Double drop-off This assay type is available only for the DOF experiment type, and allows two groups
af three targets sach.
The first group appears by default, and looks for one targetin FAM and in HEX/VIC
{targat type reference) one target in FAM (target type unknown), and one target in
HEXMIC (target type unknown),
You can add the second group to look for ore target in Cy S and CyS.5 (target type
referance, with two reference coples), one target in Cy5 (target type unknown), and
ane targatin Cy5.5 (target typs unknown).
By default, allreference copies are setho 2.
The channels are static for each group. (Channel 1 FAM is ahways paired with Channel
2 HEXNIC Channel 3 CySis always paired with Channel 4 Cy5.5

The experiment type you select datermines the available assay methods. Table 11 displays the sample
type associated with each assay method

Table 11, Assay types by experiment type

Experiment type
sl og CNV MuT DOF GEX RDQ RED

Smemm L e
Amplitude multiples v W o o v v
Probe mix triplex ¥ v v v v ¥
Advanced v ¥
classification

Basic drop-off o

Double drop-off v

QX OME Software automatically populates the fluerophore in each echannel for sach target but you can
change the default selections

Use Table 12 to select from the flusrophore options for each assay methed listed
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Table 12. Fluorophore options
Signal Signal Signal Signal
Assay method Chi Ch2 Cha Chd

Single target per FAM HEX Cys Cy5.5
channel, fori to 4 MNana VIC Mone MNona
targets Nanw
Amplitude FAM Hi HEX Hi CySHi CyS55HI
mraltile, for FAM Lo HEX Lo Cy5lo Cy55Lo
1108 targets None VIC Hi Mane MNane

VIC Lo

Mane
Probe mix triplex Fan HEX Cys Cy5.5
for Naona VIC Mong MNana
Gtargets Hane
Advanced Fan HEX CyS Cy5.5
classification +1-10 11010 1010 1110

None VIC Mone MNong
110
Nane

B1O_CCODEO00006554 at 6620-6624.

The QX One System uses kits with hybridization probes for the detection of targets, including existing
ddPCR Assays for hydrolysis probe chemistry such as TagMan probe-based assays. A POSA understands
that TagMan probes are oligonucleotide probe attached to a fluorophore and a quencher, commonly known
as hybridization probes.

The detection of positive targets corresponds to different colors in the exemplary 2D Amplitude chart
below. Each probe corresponds to one of the polynucleotide analytes.
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Claims

Exemplary Disclosure of Accused Product

B10_CCODEO00006554 at 6652.

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.

The QX One system can be used to perform a probe amplitude multiplex assay that has 8 hybridization
probes, with each corresponding to one polynucleotide analyte targets for a total of 8 targets (e.g., four
groups of two targets each).

[1a.3]

wherein each
hybridization probe
comprises at least
one fluorophore
selected from four
fluorophores,

The QX One System is used to perform the step of wherein each hybridization probe comprises at least
one fluorophore selected from four fluorophores, either literally or under the doctrine of equivalents.
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Chapter 1 Introduction to Droplet Digital PCR

Droplet Digital ™ PCR is a digital polymerase chain reaction method based on water-oll emulsion droplet
technology. Droplet Digital PCR™ (ddPCR™ ) uses a combination of microfiuidics and propristary
surfactant chemistries to divide each sample into water-in-oil droplets. The technology uses reagents and
workflows similar to those used for mest standard TagMan probe-based assays, and provides absolute
quantification of nucleic acid target sequences by counting nucleic acid molecules encapsulated in
discrete, volumetrically defined water-in-oil droplet partitions

ddPCR is highly effective in the following areas:

B Absolute quantification — ddPCR provides a concentration of target DNA copies per input sample
without the need for running standard curves, making this technique ideal for target DNA
measurements, viral load analysis, and microbial quantification

B Genomic alterations such as gene copy number variation (CNV) — CNV's result in too few or
too many dosage-sensitive genes responsible for phenotypic variability, complex behavioral traits,
and disease. ddPCR enables measurement of 1.2x differences in gene copy nurmber.

B Detection of rare sequences — researchers must amplify single genes in a complex sample, such
as a few tumor cells in a wild-type background. ddPCR is sensitive enough to detect rare mutations or
sequences.

®  Gene expression and microRNA analysis — ddPCR provides stand-alone absolute quantification
of expression levels, especially low-abundance microRNAs with sensitivity and pracision

B Next-generation sequencing (NGS)— ddPCR quantifies NGS sample library preparations to
increase sequencing accuracy and reduce run repeats. Validate sequencing results such as single
nucleotide polymerphisms or copy number variations with absolute quantification

®  Single cell analysis — the high degree (10-fold to 100-fold) of cell-cell variation in gene expression
and genomic content among homogeneous post-mitotic, progenitor, and stem cell populations drives
a need for analysis from single cells. ddPCR enables low copy number quantification and gene
expression of individual cells

B Genome edit detection — ddPCR enables fast, precise, and cost-effective assessment of HOR
(Homelogy directed repair) and NHE.J (non-homolegous end jeining) generated by CRISPR-Cas@ or
other genome editing tools.
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Exemplary Disclosure of Accused Product

ddPCR has the following benefits for nucleic acid quantification:

B Unparalleled precision — The massive sample partitioning afforded by ddPCR enables small fold
differences in target DNA sequence between samples to be reliably measured

®  Increased signal-to-naoise ratio — High-copy templates and background are diluted, effectively
enriching template concentration in target-positive paritions. This allows for the sensitive detection of
rare fargets and enables a +10% precision in quantification.

B Removal of PCR efficiency bias — Error rates are reduced by removing the amplification efficiency
reliance of gPCR, enabling accurate quantification of targets to near zero.

®  Simplified quantification — There is no requirement for a standard curve for absolute
quantification

ddPCR Workflow

The ddPCR process adheres to the following workflow:

B You prepare your samples for PCR by combining DNA or RMA with primers, probes dye, and
Bio-Rad ddPCR supermix

W Adroplet generator fractionates a sampleinto ~20,000 nanoliter-sized droplets with target and
background DMNA distributed randomly into the droplets during the partitioning process.

®  Following droplet generation, the droplets are run through a thermal cycler, which performs PCR
armplification of the nucleic acid target in each individual droplet.

B Adroplet reader reads each droplet to determine the fraction of positive droplets in the original

sample and uses Poisson statistical fermulas to determine the absolute guantity.

Note: Positive droplets containing at least one copy of the target DNA molecule exhibit
increased fluorescence compared to negative droplets
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Droplet Generation

Before droplet generation, ddPCR reactions are prepared in a similar manner as real-time PCR reactions
that use TagMan hydrolysis probes labeled with reporter fluorophores or an intercalating dye. ddPCR is
performed with Bio-Rad's propristary reagents that were developed specifically for droplet generation.

The QX ONE™ Droplet Digital PCR System runs the plates containing your DNA samples through the
Droplet Generater as the first component in the three-part process. The Droplet Generator uses specially
developed reagents and microfluidics to partition each sample into approximately 20,000 nanoliter-sized
droplets. Target and background DNA are distributed randomly into the droplets during the partitioning
process. Droplet generation preduces uniform droplets forthe sample, enabling precise target
guantification.

PCR Amplification

After droplet generation, the plates are moved through the internal thermal eycler, which performs
repeated heating and cocling processes. This amplifies one ar more copies of a particular DNA segment,
thereby multiplying strands of DNA sequencing into the thousands or millions.

Droplet Reader

Following PCR amplification of the nucleic acid target in the droplets, the plate moves ta the Droplet
Reader, which analyzes each droplet individually using a four-color detection system, depending on the
number of channels specified in the experiment

The autosampler inthe Droplet Reader picks up the droplets from each well in the plate. The droplets are
spaced out individually for flucrescence reading and fluorescence is then measured in each droplet
Positive droplets, which contain at least one copy of the target DNA molecule, exhibit increased
fluorescence compared to negative droplets and are presented in color in the analysis displays. Negative
droplets are presented in grayscale.

BIO_CCODEO00006554 at 6572-6574.

The QX One System can detect up to eight targets using four fluorophores.
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Supermixes

QX ONE Software offers five PCR supermixes. Each supermix is optimized to deliver maximum PCR
efficiency and sensitivity for the amplification and detection of DA and RMA targets.

Important: Use of unapproved supermixes can harm the instrument and void the warranty.

ddPCR Supermix

Multiplex Supenmix

Description

For use in nucleic acid sample preparations to amplify and detect DNA
targets in probe-based experiments imvolving muliple targets.

Note: Bio-Rad recommends using ddPCR Multiplex Supermix for
CySand Cy5.5 probes assays.

Supermix for Frobes {No
dUTP)

For use in nucleic acid sample preparations, with sensitivity for the
amplification and detection of DNA targets using hydrolysis prob:
based assays.

Supermix for Probes

For use in sample preparation with uracil N-glucosylase (UNG)
decontamination protocels to prevent the reamplification of carryover
PCR products between expenments

Supermix for Residual
DMNA Quantification

One-Step RT Advanced Kit for

Frobes

EvaGreen® Supermix

For use in residual DMNA detection,

Far use in absolute quantification of target RNA molecules.

mportant: Lead only ane (1) ona-step RT plate, using the first siot
in the QX ONE Droplet Digital PCR System plate Inbox. For more
information, see Using the One Step RT ddPCR Advanced Kitfar

“robes

For use in gene expression
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Using the One Step RT ddPCR Advanced Kit for Probes

The One Step RT ddPCR Advance Kit for Probes supermix is ime and temperature-sensitive. Therefore,
if you are performing &n experiment using this supermix, it is important that the plate does not sitidle in
one of the Inbox slots.

To perform an experiment using this kit

1. Weait until all plates in the QX OMNE Droplet Digital FCR System have processed and then place the
One Step RT plate into the first slot.

[

Quickly set up and start the run.

Far information, see Plate Configuration Window on page 58 and Running Experiments on page 71
Running Experiments on page 71.
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Assay Types and Fluorophores
QX ONE Software offers the assay methods explained in Table 10

Table 10, Assay types

Assay type

Single target per
channel

Description
Methad asauming up te four probe colors (FAM, HEX/VIC, CyS and Cy5.5) andup to
four targets perwell, with a single target detected per channe|

This is the default assay type, with the maximum four rows displayed. You can delete
up to three rows.

Amplitude
multiplex

Frobe mix friplex

Advanced
classification

Basic drop-off

Method te increase multiplexing up to eighttargets perwell, with one ar two targets
detected per channel, The maximum of eight rews are displayed. You can delete upto
SEVEN MOWE

Triplex mode that zllows two groups of three targets each.

Groug 1 has one targetin FAM, one target in HEXAVIC, and ane target in bath
channels. Group 2 has one targetin Cy5, one target in Cy5.5, and ane target in bath,
You can delete a group, but not the individual targets within the group.

Note: The channels within 2 group are nat interchangeable; therefore FAM is
always paired with HEX/IC and so forth

Method to increase multiplexing rate in &ny combination of targets detected per
channel. This method requires manual classification of droplets.

This mode allows two groups of two targets each. The first group appears by default,
with one targetin FAM and HEX/VIC and one targetin FAM or HEXAVIC

This agsay type is available only for the DOF experiment type.

Yeu ean acd one mare group of twe tangets, with ane targetin Cy5 and CyS.5, ane
targetin Gy5 or Cy5.5. You can delets a group. butnot the individual targets in the
group.

Note: The channels within a group are not interchangeable; therefore FAM is
always palred with HEXA/IS and se forth.
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Table 10. Assay types, continued

Assay type Description

Double drop-off This assay type is available only for the DOF experiment type, and allows two groups
af three targets sach.
The first group appears by default, and looks for one targetin FAM and in HEX/VIC
{targat type reference) one target in FAM (target type unknown), and one target in
HEXMIC (target type unknown),
You can add the second group to look for ore target in Cy S and CyS.5 (target type
referance, with two reference coples), one target in Cy5 (target type unknown), and
ane targatin Cy5.5 (target typs unknown).
By default, allreference copies are setho 2.
The channels are static for each group. (Channel 1 FAM is ahways paired with Channel
2 HEXNIC Channel 3 CySis always paired with Channel 4 Cy5.5

The experiment type you select datermines the available assay methods. Table 11 displays the sample
type associated with each assay method

Table 11, Assay types by experiment type

Experiment type
sl og CNV MuT DOF GEX RDQ RED

Smemm L e
Amplitude multiples v W o o v v
Probe mix triplex ¥ v v v v ¥
Advanced v ¥
classification

Basic drop-off o

Double drop-off v

QX OME Software automatically populates the fluerophore in each echannel for sach target but you can
change the default selections

Use Table 12 to select from the flusrophore options for each assay methed listed
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Table 12. Fluorophore options
Signal Signal Signal Signal
Assay method Chi Ch2 Cha Chd

Single target per FAM HEX Cys Cy5.5
channel, fori to 4 MNana VIC Mone MNona
targets Nanw
Amplitude FAM Hi HEX Hi CySHi CyS55HI
mraltile, for FAM Lo HEX Lo Cy5lo Cy55Lo
1108 targets None VIC Hi Mane MNane

VIC Lo

Mane
Probe mix triplex Fan HEX Cys Cy5.5
for Naona VIC Mong MNana
Gtargets Hane
Advanced Fan HEX CyS Cy5.5
classification +1-10 11010 1010 1110

None VIC Mone MNong
110
Nane

B1O_CCODEO00006554 at 6620-6624. As shown above, at least four fluorophores (FAM, HEX/VIC,
Cy5, and Cy5.5) are detectable and each hybridization probe corresponds to a specific fluorophore or a
combination of fluorophores. In the above table, for the Amplitude multiplex Assay, the QX One system
is used to provide each hybridization probe (such as TagMan probes) that comprises at least one
fluorophore selected from four fluorophores. As described in the table above, each of the probes
corresponds to one of the polynucleotide analytes targets.
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B1O_CCODEO00008515 at 8517.
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The QX One System is used to perform the step of wherein each hybridization probe, when excited and
[1a.4] when contacted with its corresponding polynucleotide analyte, generates a cumulative intensity signal
) either literally or under the doctrine of equivalents. For example,
and wherein each
hybridization probe, | The QX ONE uses reagents and workflows similar to those used for most standard TagMan probe-based
when excited and assays:
when contacted with

its corresponding Chapter 1 Introduction to Droplet Digital PCR

polynucleotide » o —— .
Droplet Digital ™ PCR is a digital polymerase chain reaction method based on water-oil emulsion droplet
an al yte , gen erates a technology. Droplet Digital PCR™ (ddPCR™) uses a combination of microfiuidics and proprietary
- - H surfactant chemistries to divide each sample into water-in-oil droplets. The technology uses reagents and
Cu m u I atl Ve | nte n S | ty workflows similar to those used for most standard TagMan probe-based assays, and provides absolute
S | g n al , quantfication of nucleic acid target sequences by counting nucleic acid molecules encapsulated in
discrete, valumetrically defined water-in-oil droplet partitions

ddPCR is highly effective in the following areas:

®  Absolute quantification — ddPCR provides a concentration of target DNA copies per input sample
without the need for running standard curves, making this technique ideal for target DNA
measurements, viral load analysis, and microbial qguantification

B Genomic alterations such as gene copy number variation (CNV) — CMVs result in too few or
too many dosage-sensitive genes responsible for phenotypic variability, complex behavioral traits,
and disease. ddPCR enables measurement of 1.2x differences in gene copy number.

B Detection of rare sequences — researchers must amplify single genes in a complex sample, such
as a few tumor cells in a wild-type background. ddPCR is sensitive enough to detect rare mutations or
sequences.

®  Gene expression and microRNA analysis — ddPCR provides stand-alone absclute quantification
of expression levels, especially low-abundance micraRNAs, with sensitivity and precision

B Next-generation sequencing (NGS)— ddPCR quantifies NGS sample library preparations to
increase sequencing accuracy and reduce run repeats. Validate sequencing results such as single
nucleotide palymorphisms or copy number variations with absolute quantification

®  Single cell analysis — the high degree (10-fold to 100-fold) of cell-cell vanation in gene expression
and genomic content among homogeneous post-mitotic, progeniter, and stem cell populations drives
a need for analysis from single cells. ddPCR enables low copy number quantification and gene
expression ofindividual cells.

B Genome edit detection — ddPCR enables fast, precise, and cost-effective assessment of HDR
(Homology directed repair) and NHEJ {non-homologous end joining) generated by CRISPR-Casg ar
other genome editing tools.
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ddPCR has the following benefits for nucleic acid quantification:

B Unparalleled precision — The massive sample partitioning afforded by ddPCR enables small fold
differences in target DNA sequence between samples to be reliably measured

®  Increased signal-to-naoise ratio — High-copy templates and background are diluted, effectively
enriching template concentration in target-positive paritions. This allows for the sensitive detection of
rare fargets and enables a +10% precision in quantification.

B Removal of PCR efficiency bias — Error rates are reduced by removing the amplification efficiency
reliance of gPCR, enabling accurate quantification of targets to near zero.

®  Simplified quantification — There is no requirement for a standard curve for absolute
quantification

ddPCR Workflow

The ddPCR process adheres to the following workflow:

B You prepare your samples for PCR by combining DNA or RMA with primers, probes dye, and
Bio-Rad ddPCR supermix

W Adroplet generator fractionates a sampleinto ~20,000 nanoliter-sized droplets with target and
background DMNA distributed randomly into the droplets during the partitioning process.

®  Following droplet generation, the droplets are run through a thermal cycler, which performs PCR
armplification of the nucleic acid target in each individual droplet.

B Adroplet reader reads each droplet to determine the fraction of positive droplets in the original

sample and uses Poisson statistical fermulas to determine the absolute guantity.

Note: Positive droplets containing at least one copy of the target DNA molecule exhibit
increased fluorescence compared to negative droplets
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Droplet Generation

Before droplet generation, ddPCR reactions are prepared in a similar manner as real-time PCR reactions
that use TagMan hydrolysis probes labeled with reporter fluorophores or an intercalating dye. ddPCR is
performed with Bio-Rad's propristary reagents that were developed specifically for droplet generation.

The QX ONE™ Droplet Digital PCR System runs the plates containing your DNA samples through the
Droplet Generater as the first component in the three-part process. The Droplet Generator uses specially
developed reagents and microfluidics to partition each sample into approximately 20,000 nanoliter-sized
droplets. Target and background DNA are distributed randomly into the droplets during the partitioning
process. Droplet generation preduces uniform droplets forthe sample, enabling precise target
guantification.

PCR Amplification

After droplet generation, the plates are moved through the internal thermal eycler, which performs
repeated heating and cocling processes. This amplifies one ar more copies of a particular DNA segment,
thereby multiplying strands of DNA sequencing into the thousands or millions.

Droplet Reader

Following PCR amplification of the nucleic acid target in the droplets, the plate moves ta the Droplet
Reader, which analyzes each droplet individually using a four-color detection system, depending on the
number of channels specified in the experiment

The autosampler inthe Droplet Reader picks up the droplets from each well in the plate. The droplets are
spaced out individually for flucrescence reading and fluorescence is then measured in each droplet
Positive droplets, which contain at least one copy of the target DNA molecule, exhibit increased
fluorescence compared to negative droplets and are presented in color in the analysis displays. Negative
droplets are presented in grayscale.

BIO_CCODEO00006554 at 6572-6574.

Under the process used by the QX ONE, the probe containing the fluorophores is mixed into the sample,
e.g., during sample preparation/provision as described above. The sample then undergoes a thermal
cycling as described above. Thereafter, the QX ONE excites the fluorophores on the probes in the sample
using, for example and on information and belief, light at different wavelengths. This results in the
hybridization probe (and the fluorophore component thereof) becoming excited. If the polynucleotide
analyte is in contact with the hybridization probe, a cumulative intensity signal is generated.

An exemplary process for sample preparation wherein the hybridization probe is excited placed into
contact with its corresponding polynucleotide analyte is describe at https://www.bio-
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rad.com/webroot/web/pdf/Isr/literature/Bulletin 6407.pdf at 4-5, 12-13, 15-17. On information and

B1O_CCODEO0007881.

intensity signals, as discussed above.

belief, the same or materially similar process is followed for preparing samples for the QX ONE. See
e.g., BIO_CCODEO00007875, BIO_CCODE00007877, BIO_CCODE00007879, and

The result is that the sample exhibits varying degrees of dye fluorescence which represent the cumulative

Supermixes

QX ONE Software offers five PCR supermixes. Each supermix is optimized to deliver maximum PCR
efficiency and sensitivity for the amplification and detection of DA and RMA targets.

Important: Use of unapproved supermixes can harm the instrument and void the warmranty.

ddPCR Supermix

Multiplex Supenmix

Description

For use in nucleic acid sample preparations to amplify and detect DNA
targels in probe-based experiments imvalving muliple targets.

Note: Bio-Rad recommends using ddPCR Multiplex Supermix for
CySand Gy5.5 probes assays.

Supermix for Probes {(No
dUTP)

For use in nucleic acid sample preparations, with sensitivity for the
amplification and detection of DNA targets using hydrolysis probe-
based assays.

Supermix for Probes

For use in sample preparation with uracil N-glucosylase (UNG)
decontamination protocols to prevent the reamplification of carryover
PCR products batween expenments

Supermix for Residual
DNA Quantification

One-Step RT Advanced Kit for

Frobes

EvaGreen® Supermix

For use in residual DNA detection,

For use in absolute quantification of target RNA molecules

mportant: Lead only ane (1) one-step RT plata, using the first slot
in the QX ONE Droplet Digital PCR System plate Inbox. For more
information, see sing the One Step RT ddPCR Advanced Kit for

“robes

Far use in gene expression
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Using the One Step RT ddPCR Advanced Kit for Probes

The One Step RT ddPCR Advance Kit for Probes supermix is ime and temperature-sensitive. Therefore,
if you are performing &n experiment using this supermix, it is important that the plate does not sitidle in
one of the Inbox slots.

To perform an experiment using this kit

1. Weait until all plates in the QX OMNE Droplet Digital FCR System have processed and then place the
One Step RT plate into the first slot.

[

Quickly set up and start the run.

Far information, see Plate Configuration Window on page 58 and Running Experiments on page 71
Running Experiments on page 71.
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Assay Types and Fluorophores
QX ONE Software offers the assay methods explained in Table 10

Table 10, Assay types

Assay type

Single target per
channel

Description
Methad asauming up te four probe colors (FAM, HEX/VIC, CyS and Cy5.5) andup to
four targets perwell, with a single target detected per channe|

This is the default assay type, with the maximum four rows displayed. You can delete
up to three rows.

Amplitude
multiplex

Frobe mix friplex

Advanced
classification

Basic drop-off

Method te increase multiplexing up to eighttargets perwell, with one ar two targets
detected per channel, The maximum of eight rews are displayed. You can delete upto
SEVEN MOWE

Triplex mode that zllows two groups of three targets each.

Groug 1 has one targetin FAM, one target in HEXAVIC, and ane target in bath
channels. Group 2 has one targetin Cy5, one target in Cy5.5, and ane target in bath,
You can delete a group, but not the individual targets within the group.

Note: The channels within 2 group are nat interchangeable; therefore FAM is
always paired with HEX/IC and so forth

Method to increase multiplexing rate in &ny combination of targets detected per
channel. This method requires manual classification of droplets.

This mode allows two groups of two targets each. The first group appears by default,
with one targetin FAM and HEX/VIC and one targetin FAM or HEXAVIC

This agsay type is available only for the DOF experiment type.

Yeu ean acd one mare group of twe tangets, with ane targetin Cy5 and CyS.5, ane
targetin Gy5 or Cy5.5. You can delets a group. butnot the individual targets in the
group.

Note: The channels within a group are not interchangeable; therefore FAM is
always palred with HEXA/IS and se forth.
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Table 10. Assay types, continued

Assay type Description

Double drop-off This assay type is available only for the DOF experiment type, and allows two groups
af three targets sach.
The first group appears by default, and looks for one targetin FAM and in HEX/VIC
{targat type reference) one target in FAM (target type unknown), and one target in
HEXMIC (target type unknown),
You can add the second group to look for ore target in Cy S and CyS.5 (target type
referance, with two reference coples), one target in Cy5 (target type unknown), and
ane targatin Cy5.5 (target typs unknown).
By default, allreference copies are setho 2.
The channels are static for each group. (Channel 1 FAM is ahways paired with Channel
2 HEXNIC Channel 3 CySis always paired with Channel 4 Cy5.5

The experiment type you select datermines the available assay methods. Table 11 displays the sample
type associated with each assay method

Table 11, Assay types by experiment type

Experiment type
sl og CNV MuT DOF GEX RDQ RED

Smemm L e
Amplitude multiples v W o o v v
Probe mix triplex ¥ v v v v ¥
Advanced v ¥
classification

Basic drop-off o

Double drop-off v

QX OME Software automatically populates the fluerophore in each echannel for sach target but you can
change the default selections

Use Table 12 to select from the flusrophore options for each assay methed listed
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Table 12. Fluorophore options

Signal Signal Signal Signal
Assay method Chi Ch2 Cha Chd

Single target per FAM HEX Cys Cy5.5
channel, fori to 4 MNana VIC Mone MNona
targets Nanw
Amplitude FAM Hi HEX Hi CySHi CyS55HI
miltiplex, for FAM Lo HEX Lo Cy5Sle Cy55Lo
1108 targets None VIC Hi Mane MNane

VIC Lo

Mane
Probe mix triplex FaAM HEX Cys Cy55
for Naona VIC Mong MNana
Gtargets Hane
Advanced Fan HEX CyS Cy5.5
classification +1-10 11010 1010 1110

None VIC Mone MNong
110
Nane

B1O_CCODEO00006554 at 6620-6624.

B10_CCODEO00008489 at 8490.
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B1O_CCODEO00006554 at 6652-6654.

[1a.5] Plaintiffs incorporate their discussion from [1a.4] above here.
further wherein each When the hybridization probes are excited in accordance with performing step 1a.4 above, the
generated fluorophore becomes amplified/excited by the same process. See https://www.bio-

cumulative intensity | rad.com/webroot/web/pdf/Isr/literature/Bulletin_6407.pdf at 4-5, 12-13. On information and belief, the
signal comprises at | same or materially similar process is followed for preparing samples for the QX ONE. See also:

least one signal
generated by
excitement of at
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least one of the four
fluorophores;

Chapter 1 Introduction to Droplet Digital PCR

Droplet Digital ™ PCR is a digital polymerase chain reaction method based on water-oll emulsion droplet
technology. Droplet Digital PCR™ (ddPCR™ ) uses a combination of microfiuidics and propristary
surfactant chemistries to divide each sample into water-in-oil droplets. The technology uses reagents and
workflows similar to those used for mest standard TagMan probe-based assays, and provides absolute
quantification of nucleic acid target sequences by counting nucleic acid molecules encapsulated in
discrete, volumetrically defined water-in-oil droplet partitions

ddPCR is highly effective in the following areas:

B Absolute quantification — ddPCR provides a concentration of target DNA copies per input sample
without the need for running standard curves, making this technique ideal for target DNA
measurements, viral load analysis, and microbial quantification

B Genomic alterations such as gene copy number variation (CNV) — CNV's result in too few or
too many dosage-sensitive genes responsible for phenotypic variability, complex behavioral traits,
and disease. ddPCR enables measurement of 1.2x differences in gene copy nurmber.

B Detection of rare sequences — researchers must amplify single genes in a complex sample, such
as a few tumor cells in a wild-type background. ddPCR is sensitive enough to detect rare mutations or
sequences.

®  Gene expression and microRNA analysis — ddPCR provides stand-alone absolute quantification
of expression levels, especially low-abundance microRNAs with sensitivity and pracision

B Next-generation sequencing (NGS)— ddPCR quantifies NGS sample library preparations to
increase sequencing accuracy and reduce run repeats. Validate sequencing results such as single
nucleotide polymerphisms or copy number variations with absolute quantification

®  Single cell analysis — the high degree (10-fold to 100-fold) of cell-cell variation in gene expression
and genomic content among homogeneous post-mitotic, progenitor, and stem cell populations drives
a need for analysis from single cells. ddPCR enables low copy number quantification and gene
expression of individual cells

B Genome edit detection — ddPCR enables fast, precise, and cost-effective assessment of HOR
(Homelogy directed repair) and NHE.J (non-homolegous end jeining) generated by CRISPR-Cas@ or
other genome editing tools.
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ddPCR has the following benefits for nucleic acid quantification:

B Unparalleled precision — The massive sample partitioning afforded by ddPCR enables small fold
differences in target DNA sequence between samples to be reliably measured

®  Increased signal-to-naoise ratio — High-copy templates and background are diluted, effectively
enriching template concentration in target-positive paritions. This allows for the sensitive detection of
rare fargets and enables a +10% precision in quantification.

B Removal of PCR efficiency bias — Error rates are reduced by removing the amplification efficiency
reliance of gPCR, enabling accurate quantification of targets to near zero.

®  Simplified quantification — There is no requirement for a standard curve for absolute
quantification

ddPCR Workflow

The ddPCR process adheres to the following workflow:

B You prepare your samples for PCR by combining DNA or RMA with primers, probes dye, and
Bio-Rad ddPCR supermix

W Adroplet generator fractionates a sampleinto ~20,000 nanoliter-sized droplets with target and
background DMNA distributed randomly into the droplets during the partitioning process.

®  Following droplet generation, the droplets are run through a thermal cycler, which performs PCR
armplification of the nucleic acid target in each individual droplet.

B Adroplet reader reads each droplet to determine the fraction of positive droplets in the original

sample and uses Poisson statistical fermulas to determine the absolute guantity.

Note: Positive droplets containing at least one copy of the target DNA molecule exhibit
increased fluorescence compared to negative droplets
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Droplet Generation

Before droplet generation, ddPCR reactions are prepared in a similar manner as real-time PCR reactions
that use TagMan hydrolysis probes labeled with reporter fluorophores or an intercalating dye. ddPCR is
performed with Bio-Rad's propristary reagents that were developed specifically for droplet generation.

The QX ONE™ Droplet Digital PCR System runs the plates containing your DNA samples through the
Droplet Generater as the first component in the three-part process. The Droplet Generator uses specially
developed reagents and microfluidics to partition each sample into approximately 20,000 nanoliter-sized
droplets. Target and background DNA are distributed randomly into the droplets during the partitioning
process. Droplet generation preduces uniform droplets forthe sample, enabling precise target
guantification.

PCR Amplification

After droplet generation, the plates are moved through the internal thermal eycler, which performs
repeated heating and cocling processes. This amplifies one ar more copies of a particular DNA segment,
thereby multiplying strands of DNA sequencing into the thousands or millions.

Droplet Reader

Following PCR amplification of the nucleic acid target in the droplets, the plate moves ta the Droplet
Reader, which analyzes each droplet individually using a four-color detection system, depending on the
number of channels specified in the experiment

The autosampler inthe Droplet Reader picks up the droplets from each well in the plate. The droplets are
spaced out individually for flucrescence reading and fluorescence is then measured in each droplet
Positive droplets, which contain at least one copy of the target DNA molecule, exhibit increased
fluorescence compared to negative droplets and are presented in color in the analysis displays. Negative
droplets are presented in grayscale.

BIO_CCODEO00006554 at 6572-6574.
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Supermixes

QX ONE Software offers five PCR supermixes. Each supermix is optimized to deliver maximum PCR
efficiency and sensitivity for the amplification and detection of DA and RMA targets.

Important: Use of unapproved supermixes can harm the instrument and void the warranty.

ddPCR Supermix

Multiplex Supenmix

Description

For use in nucleic acid sample preparations to amplify and detect DNA
targets in probe-based experiments imvolving muliple targets.

Note: Bio-Rad recommends using ddPCR Multiplex Supermix for
CySand Cy5.5 probes assays.

Supermix for Frobes {No
dUTP)

For use in nucleic acid sample preparations, with sensitivity for the
amplification and detection of DNA targets using hydrolysis prob:
based assays.

Supermix for Probes

For use in sample preparation with uracil N-glucosylase (UNG)
decontamination protocels to prevent the reamplification of carryover
PCR products between expenments

Supermix for Residual
DMNA Quantification

One-Step RT Advanced Kit for

Frobes

EvaGreen® Supermix

For use in residual DMNA detection,

Far use in absolute quantification of target RNA molecules.

mportant: Lead only ane (1) ona-step RT plate, using the first siot
in the QX ONE Droplet Digital PCR System plate Inbox. For more
information, see Using the One Step RT ddPCR Advanced Kitfar

“robes

For use in gene expression
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Using the One Step RT ddPCR Advanced Kit for Probes

The One Step RT ddPCR Advance Kit for Probes supermix is ime and temperature-sensitive. Therefore,
if you are performing &n experiment using this supermix, it is important that the plate does not sitidle in
one of the Inbox slots.

To perform an experiment using this kit

1. Weait until all plates in the QX OMNE Droplet Digital FCR System have processed and then place the
One Step RT plate into the first slot.

[

Quickly set up and start the run.

Far information, see Plate Configuration Window on page 58 and Running Experiments on page 71
Running Experiments on page 71.
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Assay Types and Fluorophores
QX ONE Software offers the assay methods explained in Table 10

Table 10, Assay types

Assay type

Single target per
channel

Description
Methad asauming up te four probe colors (FAM, HEX/VIC, CyS and Cy5.5) andup to
four targets perwell, with a single target detected per channe|

This is the default assay type, with the maximum four rows displayed. You can delete
up to three rows.

Amplitude
multiplex

Frobe mix friplex

Advanced
classification

Basic drop-off

Method te increase multiplexing up to eighttargets perwell, with one ar two targets
detected per channel, The maximum of eight rews are displayed. You can delete upto
SEVEN MOWE

Triplex mode that zllows two groups of three targets each.

Groug 1 has one targetin FAM, one target in HEXAVIC, and ane target in bath
channels. Group 2 has one targetin Cy5, one target in Cy5.5, and ane target in bath,
You can delete a group, but not the individual targets within the group.

Note: The channels within 2 group are nat interchangeable; therefore FAM is
always paired with HEX/IC and so forth

Method to increase multiplexing rate in &ny combination of targets detected per
channel. This method requires manual classification of droplets.

This mode allows two groups of two targets each. The first group appears by default,
with one targetin FAM and HEX/VIC and one targetin FAM or HEXAVIC

This agsay type is available only for the DOF experiment type.

Yeu ean acd one mare group of twe tangets, with ane targetin Cy5 and CyS.5, ane
targetin Gy5 or Cy5.5. You can delets a group. butnot the individual targets in the
group.

Note: The channels within a group are not interchangeable; therefore FAM is
always palred with HEXA/IS and se forth.
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Table 10. Assay types, continued

Assay type Description

Double drop-off This assay type is available only for the DOF experiment type, and allows two groups
af three targets sach.
The first group appears by default, and looks for one targetin FAM and in HEX/VIC
{targat type reference) one target in FAM (target type unknown), and one target in
HEXMIC (target type unknown),
You can add the second group to look for ore target in Cy S and CyS.5 (target type
referance, with two reference coples), one target in Cy5 (target type unknown), and
ane targatin Cy5.5 (target typs unknown).
By default, allreference copies are setho 2.
The channels are static for each group. (Channel 1 FAM is ahways paired with Channel
2 HEXNIC Channel 3 CySis always paired with Channel 4 Cy5.5

The experiment type you select datermines the available assay methods. Table 11 displays the sample
type associated with each assay method

Table 11, Assay types by experiment type

Experiment type
sl og CNV MuT DOF GEX RDQ RED

Smemm L e
Amplitude multiples v W o o v v
Probe mix triplex ¥ v v v v ¥
Advanced v ¥
classification

Basic drop-off o

Double drop-off v

QX OME Software automatically populates the fluerophore in each echannel for sach target but you can
change the default selections

Use Table 12 to select from the flusrophore options for each assay methed listed
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Table 12. Fluorophore options

Signal Signal Signal Signal
Assay method Chi Ch2 Cha Chd

Single target per FAM HEX Cys Cy5.5
channel, fori to 4 MNana VIC Mone MNona
targets Nanw
Amplitude FAM Hi HEX Hi CySHi CyS55HI
miltiplex, for FAM Lo HEX Lo Cy5Sle Cy55Lo
1108 targets None VIC Hi Mane MNane

VIC Lo

Mane
Probe mix triplex, FaAM HEX Cys Cy55
for Naona VIC Mong MNana
Gtargets Hane
Advanced Fan HEX CyS Cy5.5
classification +1-10 11010 1010 1110

None VIC Mone MNong
110
Nane

BIO_CCODEO00006554 at 6620-6624.

Default color assignments for 20 amplitude plots are:

Positive FAM
Positive HEX/VIC

Positive FAM and HEXAIC

Pesitive Cy5
Positive Cy5.5

Paostive Cy5 and Cy5.5

Double negative

Blue

Green

Qrange (may appear brown on some monitors)

Red
Violet
Light Blue
Gray

QX ONE Software Standard Edition User Guide Version 1.4, BIO BIO CCODE00007041 at 7158.
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[1b] Plaintiffs incorporate by reference the discussion from Steps 1a.4 and 1a.5. When the process described
above is performed using a QX ONE, the sample solution described above in step 1a will be contacted
b) contacting said with the various hybridization probes and excited through the process described in Steps 1a.4 and 1a.5.
sample solution The cumulative intensity signals are generated in accordance with Step 1a.4 and 1a.5 based on the
volume with the hybridization probes contacting the corresponding polynucleotide. The *“at least seven” limitation occurs
plurality of when contact is made between the hybridization probes and at least seven corresponding polynucleotides
hybridization in accordance with the description in Step 1a.
probes and exciting
the hybridization The QX One System is used to perform the step of contacting said sample solution volume with the

probes to generate plurality of hybridization probes either literally or under the doctrine of equivalents.
the cumulative
intensity signal(s) if
one or more of the at
least seven
polynucleotide
analytes is present

in the sample
volume; and
The QX One System is used to perform measuring the cumulative intensity signals either literally or under
[1c.1] the doctrine of equivalents.
¢) measuring the The QX One is used to measure the cumulative intensity signals.
cumulative intensity
signal(s)
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Chapter 1 Introduction to Droplet Digital PCR

Droplet Digital ™ PCR is a digital polymerase chain reaction method based on water-oll emulsion droplet
technology. Droplet Digital PCR™ (ddPCR™ ) uses a combination of microfiuidics and propristary
surfactant chemistries to divide each sample into water-in-oil droplets. The technology uses reagents and
workflows similar to those used for mest standard TagMan probe-based assays, and provides absolute
quantification of nucleic acid target sequences by counting nucleic acid molecules encapsulated in
discrete, volumetrically defined water-in-oil droplet partitions

ddPCR is highly effective in the following areas:

B Absolute quantification — ddPCR provides a concentration of target DNA copies per input sample
without the need for running standard curves, making this technique ideal for target DNA
measurements, viral load analysis, and microbial quantification

B Genomic alterations such as gene copy number variation (CNV) — CNV's result in too few or
too many dosage-sensitive genes responsible for phenotypic variability, complex behavioral traits,
and disease. ddPCR enables measurement of 1.2x differences in gene copy nurmber.

B Detection of rare sequences — researchers must amplify single genes in a complex sample, such
as a few tumor cells in a wild-type background. ddPCR is sensitive enough to detect rare mutations or
sequences.

®  Gene expression and microRNA analysis — ddPCR provides stand-alone absolute quantification
of expression levels, especially low-abundance microRNAs with sensitivity and pracision

B Next-generation sequencing (NGS)— ddPCR quantifies NGS sample library preparations to
increase sequencing accuracy and reduce run repeats. Validate sequencing results such as single
nucleotide polymerphisms or copy number variations with absolute quantification

®  Single cell analysis — the high degree (10-fold to 100-fold) of cell-cell variation in gene expression
and genomic content among homogeneous post-mitotic, progenitor, and stem cell populations drives
a need for analysis from single cells. ddPCR enables low copy number quantification and gene
expression of individual cells

B Genome edit detection — ddPCR enables fast, precise, and cost-effective assessment of HOR
(Homelogy directed repair) and NHE.J (non-homolegous end jeining) generated by CRISPR-Cas@ or
other genome editing tools.
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ddPCR has the following benefits for nucleic acid quantification:

B Unparalleled precision — The massive sample partitioning afforded by ddPCR enables small fold
differences in target DNA sequence between samples to be reliably measured

®  Increased signal-to-naoise ratio — High-copy templates and background are diluted, effectively
enriching template concentration in target-positive paritions. This allows for the sensitive detection of
rare fargets and enables a +10% precision in quantification.

B Removal of PCR efficiency bias — Error rates are reduced by removing the amplification efficiency
reliance of gPCR, enabling accurate quantification of targets to near zero.

®  Simplified quantification — There is no requirement for a standard curve for absolute
quantification

ddPCR Workflow

The ddPCR process adheres to the following workflow:

B You prepare your samples for PCR by combining DNA or RMA with primers, probes dye, and
Bio-Rad ddPCR supermix

W Adroplet generator fractionates a sampleinto ~20,000 nanoliter-sized droplets with target and
background DMNA distributed randomly into the droplets during the partitioning process.

®  Following droplet generation, the droplets are run through a thermal cycler, which performs PCR
armplification of the nucleic acid target in each individual droplet.

B Adroplet reader reads each droplet to determine the fraction of positive droplets in the original

sample and uses Poisson statistical fermulas to determine the absolute guantity.

Note: Positive droplets containing at least one copy of the target DNA molecule exhibit
increased fluorescence compared to negative droplets
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Droplet Generation

Before droplet generation, ddPCR reactions are prepared in a similar manner as real-time PCR reactions
that use TagMan hydrolysis probes labeled with reporter fluorophores or an intercalating dye. ddPCR is
performed with Bio-Rad's propristary reagents that were developed specifically for droplet generation.

The QX ONE™ Droplet Digital PCR System runs the plates containing your DNA samples through the
Droplet Generater as the first component in the three-part process. The Droplet Generator uses specially
developed reagents and microfluidics to partition each sample into approximately 20,000 nanoliter-sized
droplets. Target and background DNA are distributed randomly into the droplets during the partitioning
process. Droplet generation preduces uniform droplets forthe sample, enabling precise target
guantification.

PCR Amplification

After droplet generation, the plates are moved through the internal thermal eycler, which performs
repeated heating and cocling processes. This amplifies one ar more copies of a particular DNA segment,
thereby multiplying strands of DNA sequencing into the thousands or millions.

Droplet Reader

Following PCR amplification of the nucleic acid target in the droplets, the plate moves ta the Droplet
Reader, which analyzes each droplet individually using a four-color detection system, depending on the
number of channels specified in the experiment

The autosampler inthe Droplet Reader picks up the droplets from each well in the plate. The droplets are
spaced out individually for flucrescence reading and fluorescence is then measured in each droplet
Positive droplets, which contain at least one copy of the target DNA molecule, exhibit increased
fluorescence compared to negative droplets and are presented in color in the analysis displays. Negative
droplets are presented in grayscale.

BIO_CCODEO00006554 at 6572-6574.

The QX ONE 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.
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Experiment Types

QX ONE Software offers the experiment types described in Table 9, each enabling different assay options
and analysis tools. You can assign multiple experiment types across the plate, but you can assign only
ohe experiment type to each well.

Table 9, Experiment types

Type Description

Drirect DQ uses absolute guantification to determine the concentration (copiesiul) of arget
quantfication DMA copies in a sample. DQ measures the number of positive and negative droplets
(DQy) far each target in a well besed an their flusrescence amplitude, and uses a Poisson

algorithm to calculate the starting concentration of each target DNA molecule
Note: The ABS experiment type created in QuantaSoft Software versions 1.4
through 1.7 is automatically mappad into the software as a DQ experiment type.

Copy number CNV determines concentration (as with D2) and calculates the copy number of an

variation (CHV) unknown (CNV) target relative fo a known reference or referencas within the same
well

Mutatian MUT determines concentration (2s with DQ) and calculates the fractional abundanca

detectan (MUT) of an unknovn mutant present at a low freguency in a wild-type background.

Rare event RED datermines the concentration of a knawn mutant or a rare target species relative

detection (RED) to a given reference species within a large pool of background DNA.

Drrop-off (DOF) DOF determines sbsolute quantification of targets for assays designed to detect non-

wild type sequences, such as indels and genome adits; DOF is designed te supportan
assay strategy where one probe counts all alleles and one "drop-off” probe sits on top
of a predicted cut site or mutation site

Gene expression  GEX determines concentration (as with DQ} and calculates relative exprassion levals

{GEX) of an unknown target relative to a known reference or references within the same well
Residual DA RDQ provides a precise methoed for residual host cell DMA gquantification.
quaniification Note: Users can enter a conversion factor to caleulate the mass for a well, up e
(RDQ) three decimals. The software displays the result in the Molecular Weight column

of tha Data Table.

B1O_CCODEO00006554 at 6618.
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Supermixes

QX ONE Software offers five PCR supermixes. Each supermix is optimized to deliver maximum PCR
efficiency and sensitivity for the amplification and detection of DA and RMA targets.

Important: Use of unapproved supermixes can harm the instrument and void the warranty.

ddPCR Supermix

Multiplex Supenmix

Description

For use in nucleic acid sample preparations to amplify and detect DNA
targets in probe-based experiments imvolving muliple targets.

Note: Bio-Rad recommends using ddPCR Multiplex Supermix for
CySand Cy5.5 probes assays.

Supermix for Frobes {No
dUTP)

For use in nucleic acid sample preparations, with sensitivity for the
amplification and detection of DNA targets using hydrolysis prob:
based assays.

Supermix for Probes

For use in sample preparation with uracil N-glucosylase (UNG)
decontamination protocels to prevent the reamplification of carryover
PCR products between expenments

Supermix for Residual
DMNA Quantification

One-Step RT Advanced Kit for

Frobes

EvaGreen® Supermix

For use in residual DMNA detection,

Far use in absolute quantification of target RNA molecules.

mportant: Lead only ane (1) ona-step RT plate, using the first siot
in the QX ONE Droplet Digital PCR System plate Inbox. For more
information, see Using the One Step RT ddPCR Advanced Kitfar

“robes

For use in gene expression
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Using the One Step RT ddPCR Advanced Kit for Probes

The One Step RT ddPCR Advance Kit for Probes supermix is ime and temperature-sensitive. Therefore,
if you are performing &n experiment using this supermix, it is important that the plate does not sitidle in
one of the Inbox slots.

To perform an experiment using this kit

1. Weait until all plates in the QX OMNE Droplet Digital FCR System have processed and then place the
One Step RT plate into the first slot.

[

Quickly set up and start the run.

Far information, see Plate Configuration Window on page 58 and Running Experiments on page 71
Running Experiments on page 71.
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Assay Types and Fluorophores
QX ONE Software offers the assay methods explained in Table 10

Table 10, Assay types

Assay type

Single target per
channel

Description
Methad asauming up te four probe colors (FAM, HEX/VIC, CyS and Cy5.5) andup to
four targets perwell, with a single target detected per channe|

This is the default assay type, with the maximum four rows displayed. You can delete
up to three rows.

Amplitude
multiplex

Frobe mix friplex

Advanced
classification

Basic drop-off

Method te increase multiplexing up to eighttargets perwell, with one ar two targets
detected per channel, The maximum of eight rews are displayed. You can delete upto
SEVEN MOWE

Triplex mode that zllows two groups of three targets each.

Groug 1 has one targetin FAM, one target in HEXAVIC, and ane target in bath
channels. Group 2 has one targetin Cy5, one target in Cy5.5, and ane target in bath,
You can delete a group, but not the individual targets within the group.

Note: The channels within 2 group are nat interchangeable; therefore FAM is
always paired with HEX/IC and so forth

Method to increase multiplexing rate in &ny combination of targets detected per
channel. This method requires manual classification of droplets.

This mode allows two groups of two targets each. The first group appears by default,
with one targetin FAM and HEX/VIC and one targetin FAM or HEXAVIC

This agsay type is available only for the DOF experiment type.

Yeu ean acd one mare group of twe tangets, with ane targetin Cy5 and CyS.5, ane
targetin Gy5 or Cy5.5. You can delets a group. butnot the individual targets in the
group.

Note: The channels within a group are not interchangeable; therefore FAM is
always palred with HEXA/IS and se forth.
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Table 10. Assay types, continued

Assay type Description

Double drop-off This assay type is available only for the DOF experiment type, and allows two groups
af three targets sach.
The first group appears by default, and looks for one targetin FAM and in HEX/VIC
{targat type reference) one target in FAM (target type unknown), and one target in
HEXMIC (target type unknown),
You can add the second group to look for ore target in Cy S and CyS.5 (target type
referance, with two reference coples), one target in Cy5 (target type unknown), and
ane targatin Cy5.5 (target typs unknown).
By default, allreference copies are setho 2.
The channels are static for each group. (Channel 1 FAM is ahways paired with Channel
2 HEXNIC Channel 3 CySis always paired with Channel 4 Cy5.5

The experiment type you select datermines the available assay methods. Table 11 displays the sample
type associated with each assay method

Table 11, Assay types by experiment type

Experiment type
sl og CNV MuT DOF GEX RDQ RED

Smemm L e
Amplitude multiples v W o o v v
Probe mix triplex ¥ v v v v ¥
Advanced v ¥
classification

Basic drop-off o

Double drop-off v

QX OME Software automatically populates the fluerophore in each echannel for sach target but you can
change the default selections

Use Table 12 to select from the flusrophore options for each assay methed listed

60

BIO-RAD EX.1012.136



Exemplary Disclosure of Accused Product

Table 12. Fluorophore options

Signal Signal Signal Signal
Assay method Chi Ch2 Cha Chd

Single target per FAM HEX Cys Cy5.5
channel, fori to 4 MNana VIC Mone MNona
targets Nanw
Amplitude FAM Hi HEX Hi CySHi CyS55HI
miltiplex, for FAM Lo HEX Lo Cy5Sle Cy55Lo
1108 targets None VIC Hi Mane MNane

VIC Lo

Mane
Probe mix triplex FaAM HEX Cys Cy55
for Naona VIC Mong MNana
Gtargets Hane
Advanced Fan HEX CyS Cy5.5
classification +1-10 11010 1010 1110

None VIC Mone MNong
110
Nane

B1O_CCODEO00006554 at 6620-6624.

The Analysis Dashboard shows the result of measuring cumulative intensity for each fluorophore.

61

BIO-RAD EX.1012.137



Claims Exemplary Disclosure of Accused Product

62

BIO-RAD EX.1012.138



Claims

Exemplary Disclosure of Accused Product

B1O_CCODEO00006554 at 6652-6654.

The QX ONE 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.

[1c.2]

thereby generating a
cumulative signal
measurement,
wherein the
cumulative signal
measurement non-
degenerately

The QX One System is used to generate 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 of the at least seven polynucleotide analytes, in any
combination of presence or absence, either literally or under the doctrine of equivalents

The signals non-degenerately indicates the presence or absence of the targeted analytes, based on the
experiment types.
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indicates the
presence or absence
of the at least seven
polynucleotide
analytes, in any
combination of
presence or absence,

Chapter 1 Introduction to Droplet Digital PCR

Droplet Digital ™ PCR is a digital polymerase chain reaction method based on water-oll emulsion droplet
technology. Droplet Digital PCR™ (ddPCR™ ) uses a combination of microfiuidics and propristary
surfactant chemistries to divide each sample into water-in-oil droplets. The technology uses reagents and
workflows similar to those used for mest standard TagMan probe-based assays, and provides absolute
quantification of nucleic acid target sequences by counting nucleic acid molecules encapsulated in
discrete, volumetrically defined water-in-oil droplet partitions

ddPCR is highly effective in the following areas:

B Absolute quantification — ddPCR provides a concentration of target DNA copies per input sample
without the need for running standard curves, making this technique ideal for target DNA
measurements, viral load analysis, and microbial quantification

B Genomic alterations such as gene copy number variation (CNV) — CNV's result in too few or
too many dosage-sensitive genes responsible for phenotypic variability, complex behavioral traits,
and disease. ddPCR enables measurement of 1.2x differences in gene copy nurmber.

B Detection of rare sequences — researchers must amplify single genes in a complex sample, such
as a few tumor cells in a wild-type background. ddPCR is sensitive enough to detect rare mutations or
sequences.

®  Gene expression and microRNA analysis — ddPCR provides stand-alone absolute quantification
of expression levels, especially low-abundance microRNAs with sensitivity and pracision

B Next-generation sequencing (NGS)— ddPCR quantifies NGS sample library preparations to
increase sequencing accuracy and reduce run repeats. Validate sequencing results such as single
nucleotide polymerphisms or copy number variations with absolute quantification

®  Single cell analysis — the high degree (10-fold to 100-fold) of cell-cell variation in gene expression
and genomic content among homogeneous post-mitotic, progenitor, and stem cell populations drives
a need for analysis from single cells. ddPCR enables low copy number quantification and gene
expression of individual cells

B Genome edit detection — ddPCR enables fast, precise, and cost-effective assessment of HOR
(Homelogy directed repair) and NHE.J (non-homolegous end jeining) generated by CRISPR-Cas@ or
other genome editing tools.
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ddPCR has the following benefits for nucleic acid quantification:

B Unparalleled precision — The massive sample partitioning afforded by ddPCR enables small fold
differences in target DNA sequence between samples to be reliably measured

®  Increased signal-to-naoise ratio — High-copy templates and background are diluted, effectively
enriching template concentration in target-positive paritions. This allows for the sensitive detection of
rare fargets and enables a +10% precision in quantification.

B Removal of PCR efficiency bias — Error rates are reduced by removing the amplification efficiency
reliance of gPCR, enabling accurate quantification of targets to near zero.

®  Simplified quantification — There is no requirement for a standard curve for absolute
quantification

ddPCR Workflow

The ddPCR process adheres to the following workflow:

B You prepare your samples for PCR by combining DNA or RMA with primers, probes dye, and
Bio-Rad ddPCR supermix

W Adroplet generator fractionates a sampleinto ~20,000 nanoliter-sized droplets with target and
background DMNA distributed randomly into the droplets during the partitioning process.

®  Following droplet generation, the droplets are run through a thermal cycler, which performs PCR
armplification of the nucleic acid target in each individual droplet.

B Adroplet reader reads each droplet to determine the fraction of positive droplets in the original

sample and uses Poisson statistical fermulas to determine the absolute guantity.

Note: Positive droplets containing at least one copy of the target DNA molecule exhibit
increased fluorescence compared to negative droplets
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Droplet Generation

Before droplet generation, ddPCR reactions are prepared in a similar manner as real-time PCR reactions
that use TagMan hydrolysis probes labeled with reporter fluorophores or an intercalating dye. ddPCR is
performed with Bio-Rad's propristary reagents that were developed specifically for droplet generation.

The QX ONE™ Droplet Digital PCR System runs the plates containing your DNA samples through the
Droplet Generater as the first component in the three-part process. The Droplet Generator uses specially
developed reagents and microfluidics to partition each sample into approximately 20,000 nanoliter-sized
droplets. Target and background DNA are distributed randomly into the droplets during the partitioning
process. Droplet generation preduces uniform droplets forthe sample, enabling precise target
guantification.

PCR Amplification

After droplet generation, the plates are moved through the internal thermal eycler, which performs
repeated heating and cocling processes. This amplifies one ar more copies of a particular DNA segment,
thereby multiplying strands of DNA sequencing into the thousands or millions.

Droplet Reader

Following PCR amplification of the nucleic acid target in the droplets, the plate moves ta the Droplet
Reader, which analyzes each droplet individually using a four-color detection system, depending on the
number of channels specified in the experiment

The autosampler inthe Droplet Reader picks up the droplets from each well in the plate. The droplets are
spaced out individually for flucrescence reading and fluorescence is then measured in each droplet
Positive droplets, which contain at least one copy of the target DNA molecule, exhibit increased
fluorescence compared to negative droplets and are presented in color in the analysis displays. Negative
droplets are presented in grayscale.

BIO_CCODEO00006554 at 6572-6574.
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Experiment Types

QX ONE Software offers the experiment types described in Table 9, each enabling different assay options
and analysis tools. You can assign multiple experiment types across the plate, but you can assign only
ohe experiment type to each well.

Table 9, Experiment types

Type Description

Drirect DQ uses absolute guantification to determine the concentration (copiesiul) of arget
quantfication DMA copies in a sample. DQ measures the number of positive and negative droplets
(DQy) far each target in a well besed an their flusrescence amplitude, and uses a Poisson

algorithm to calculate the starting concentration of each target DNA molecule
Note: The ABS experiment type created in QuantaSoft Software versions 1.4
through 1.7 is automatically mappad into the software as a DQ experiment type.

Copy number CNV determines concentration (as with D2) and calculates the copy number of an

variation (CHV) unknown (CNV) target relative fo a known reference or referencas within the same
well

Mutatian MUT determines concentration (2s with DQ) and calculates the fractional abundanca

detectan (MUT) of an unknovn mutant present at a low freguency in a wild-type background.

Rare event RED datermines the concentration of a knawn mutant or a rare target species relative

detection (RED) to a given reference species within a large pool of background DNA.

Drrop-off (DOF) DOF determines sbsolute quantification of targets for assays designed to detect non-

wild type sequences, such as indels and genome adits; DOF is designed te supportan
assay strategy where one probe counts all alleles and one "drop-off” probe sits on top
of a predicted cut site or mutation site

Gene expression  GEX determines concentration (as with DQ} and calculates relative exprassion levals

{GEX) of an unknown target relative to a known reference or references within the same well
Residual DA RDQ provides a precise methoed for residual host cell DMA gquantification.
quaniification Note: Users can enter a conversion factor to caleulate the mass for a well, up e
(RDQ) three decimals. The software displays the result in the Molecular Weight column

of tha Data Table.

B1O_CCODEO00006554 at 6618.
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Supermixes

QX ONE Software offers five PCR supermixes. Each supermix is optimized to deliver maximum PCR
efficiency and sensitivity for the amplification and detection of DA and RMA targets.

Important: Use of unapproved supermixes can harm the instrument and void the warranty.

ddPCR Supermix

Multiplex Supenmix

Description

For use in nucleic acid sample preparations to amplify and detect DNA
targets in probe-based experiments imvolving muliple targets.

Note: Bio-Rad recommends using ddPCR Multiplex Supermix for
CySand Cy5.5 probes assays.

Supermix for Frobes {No
dUTP)

For use in nucleic acid sample preparations, with sensitivity for the
amplification and detection of DNA targets using hydrolysis prob:
based assays.

Supermix for Probes

For use in sample preparation with uracil N-glucosylase (UNG)
decontamination protocels to prevent the reamplification of carryover
PCR products between expenments

Supermix for Residual
DMNA Quantification

One-Step RT Advanced Kit for

Frobes

EvaGreen® Supermix

For use in residual DMNA detection,

Far use in absolute quantification of target RNA molecules.

mportant: Lead only ane (1) ona-step RT plate, using the first siot
in the QX ONE Droplet Digital PCR System plate Inbox. For more
information, see Using the One Step RT ddPCR Advanced Kitfar

“robes

For use in gene expression
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Using the One Step RT ddPCR Advanced Kit for Probes

The One Step RT ddPCR Advance Kit for Probes supermix is ime and temperature-sensitive. Therefore,
if you are performing &n experiment using this supermix, it is important that the plate does not sitidle in
one of the Inbox slots.

To perform an experiment using this kit

1. Weait until all plates in the QX OMNE Droplet Digital FCR System have processed and then place the
One Step RT plate into the first slot.

[

Quickly set up and start the run.

Far information, see Plate Configuration Window on page 58 and Running Experiments on page 71
Running Experiments on page 71.
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Assay Types and Fluorophores
QX ONE Software offers the assay methods explained in Table 10

Table 10, Assay types

Assay type

Single target per
channel

Description
Methad asauming up te four probe colors (FAM, HEX/VIC, CyS and Cy5.5) andup to
four targets perwell, with a single target detected per channe|

This is the default assay type, with the maximum four rows displayed. You can delete
up to three rows.

Amplitude
multiplex

Frobe mix friplex

Advanced
classification

Basic drop-off

Method te increase multiplexing up to eighttargets perwell, with one ar two targets
detected per channel, The maximum of eight rews are displayed. You can delete upto
SEVEN MOWE

Triplex mode that zllows two groups of three targets each.

Groug 1 has one targetin FAM, one target in HEXAVIC, and ane target in bath
channels. Group 2 has one targetin Cy5, one target in Cy5.5, and ane target in bath,
You can delete a group, but not the individual targets within the group.

Note: The channels within 2 group are nat interchangeable; therefore FAM is
always paired with HEX/IC and so forth

Method to increase multiplexing rate in &ny combination of targets detected per
channel. This method requires manual classification of droplets.

This mode allows two groups of two targets each. The first group appears by default,
with one targetin FAM and HEX/VIC and one targetin FAM or HEXAVIC

This agsay type is available only for the DOF experiment type.

Yeu ean acd one mare group of twe tangets, with ane targetin Cy5 and CyS.5, ane
targetin Gy5 or Cy5.5. You can delets a group. butnot the individual targets in the
group.

Note: The channels within a group are not interchangeable; therefore FAM is
always palred with HEXA/IS and se forth.
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Table 10. Assay types, continued

Assay type Description

Double drop-off This assay type is available only for the DOF experiment type, and allows two groups
af three targets sach.
The first group appears by default, and looks for one targetin FAM and in HEX/VIC
{targat type reference) one target in FAM (target type unknown), and one target in
HEXMIC (target type unknown),
You can add the second group to look for ore target in Cy S and CyS.5 (target type
referance, with two reference coples), one target in Cy5 (target type unknown), and
ane targatin Cy5.5 (target typs unknown).
By default, allreference copies are setho 2.
The channels are static for each group. (Channel 1 FAM is ahways paired with Channel
2 HEXNIC Channel 3 CySis always paired with Channel 4 Cy5.5

The experiment type you select datermines the available assay methods. Table 11 displays the sample
type associated with each assay method

Table 11, Assay types by experiment type

Experiment type
sl og CNV MuT DOF GEX RDQ RED

Smemm L e
Amplitude multiples v W o o v v
Probe mix triplex ¥ v v v v ¥
Advanced v ¥
classification

Basic drop-off o

Double drop-off v

QX OME Software automatically populates the fluerophore in each echannel for sach target but you can
change the default selections

Use Table 12 to select from the flusrophore options for each assay methed listed
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Table 12. Fluorophore options

Signal Signal Signal Signal
Assay method Chi Ch2 Cha Chd

Single target per FAM HEX Cys Cy5.5
channel, fori to 4 MNana VIC Mone MNona
targets Nanw
Amplitude FAM Hi HEX Hi CySHi CyS55HI
miltiplex, for FAM Lo HEX Lo Cy5Sle Cy55Lo
1108 targets None VIC Hi Mane MNane

VIC Lo

Mane
Probe mix triplex FaAM HEX Cys Cy55
for Naona VIC Mong MNana
Gtargets Hane
Advanced Fan HEX CyS Cy5.5
classification +1-10 11010 1010 1110

None VIC Mone MNong
110
Nane

B1O_CCODEO00006554 at 6620-6624.

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

To set experiment parameters

1. Openthe analysis data file and select the Plate Editor tab

2. Select one or more wells to be assigned wall analysis attributes
3. Change the experiment type to Direct Quaniification (DQ), and then tap Apply.
4. (Optional) Change the sample description identifiers.
5 [Optional) Change the sample type. The default type is Unknown
Tip: For automatic thresholding of positive control wells, you must select Pas Cirl

& UnderAssay Type, select Amplitude Multiplex and tap Apply. Eight target rows appear.

Change the target name and type (unknown or refarance) for each targetin the well

The software defaufts to FAM Lo, FAM Hi, HEX Lo, HEX Hi, Cy5 Lo, Cy5 Hi, Cy5.5 Lo, and Cy5.5 Hi,
raspactively, for each target

BIO CCODEOQ0007041 at 7212.

The QX ONE 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.
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When the QX ONE 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, in any combination of presence or absence. On information and belief, this may
be based on the specific encoding scheme chosen.

[1d.1] Plaintiffs incorporate their discussion from steps 1a, 1b, and 1c in their entirety. As discussed in those
o steps, the presence or absence of the at least seven polynucleotide analytes the sample is detected non-
wherein said method degenerately. Further:

non-degenerately
detects the presence | The QX One System is used to perform the step of non-degenerately detects the presence or absence of
or absence of the at | the at least seven polynucleotide analytes in said single sample solution volume, in any combination of

least seven presence or absence, either literally or under the doctrine of equivalents.

polynucleotide

analytes in said The signals non-degenerately indicates the presence or absence of the targeted analytes, based on the
single sample experiment types.

solution volume, in
any combination of
presence or absence
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Chapter 1 Introduction to Droplet Digital PCR

Droplet Digital ™ PCR is a digital polymerase chain reaction method based on water-oll emulsion droplet
technology. Droplet Digital PCR™ (ddPCR™ ) uses a combination of microfiuidics and propristary
surfactant chemistries to divide each sample into water-in-oil droplets. The technology uses reagents and
workflows similar to those used for mest standard TagMan probe-based assays, and provides absolute
quantification of nucleic acid target sequences by counting nucleic acid molecules encapsulated in
discrete, volumetrically defined water-in-oil droplet partitions

ddPCR is highly effective in the following areas:

B Absolute quantification — ddPCR provides a concentration of target DNA copies per input sample
without the need for running standard curves, making this technique ideal for target DNA
measurements, viral load analysis, and microbial quantification

B Genomic alterations such as gene copy number variation (CNV) — CNV's result in too few or
too many dosage-sensitive genes responsible for phenotypic variability, complex behavioral traits,
and disease. ddPCR enables measurement of 1.2x differences in gene copy nurmber.

B Detection of rare sequences — researchers must amplify single genes in a complex sample, such
as a few tumor cells in a wild-type background. ddPCR is sensitive enough to detect rare mutations or
sequences.

®  Gene expression and microRNA analysis — ddPCR provides stand-alone absolute quantification
of expression levels, especially low-abundance microRNAs with sensitivity and pracision

B Next-generation sequencing (NGS)— ddPCR quantifies NGS sample library preparations to
increase sequencing accuracy and reduce run repeats. Validate sequencing results such as single
nucleotide polymerphisms or copy number variations with absolute quantification

®  Single cell analysis — the high degree (10-fold to 100-fold) of cell-cell variation in gene expression
and genomic content among homogeneous post-mitotic, progenitor, and stem cell populations drives
a need for analysis from single cells. ddPCR enables low copy number quantification and gene
expression of individual cells

B Genome edit detection — ddPCR enables fast, precise, and cost-effective assessment of HOR
(Homelogy directed repair) and NHE.J (non-homolegous end jeining) generated by CRISPR-Cas@ or
other genome editing tools.
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ddPCR has the following benefits for nucleic acid quantification:

B Unparalleled precision — The massive sample partitioning afforded by ddPCR enables small fold
differences in target DNA sequence between samples to be reliably measured

®  Increased signal-to-naoise ratio — High-copy templates and background are diluted, effectively
enriching template concentration in target-positive paritions. This allows for the sensitive detection of
rare fargets and enables a +10% precision in quantification.

B Removal of PCR efficiency bias — Error rates are reduced by removing the amplification efficiency
reliance of gPCR, enabling accurate quantification of targets to near zero.

®  Simplified quantification — There is no requirement for a standard curve for absolute
quantification

ddPCR Workflow

The ddPCR process adheres to the following workflow:

B You prepare your samples for PCR by combining DNA or RMA with primers, probes dye, and
Bio-Rad ddPCR supermix

W Adroplet generator fractionates a sampleinto ~20,000 nanoliter-sized droplets with target and
background DMNA distributed randomly into the droplets during the partitioning process.

®  Following droplet generation, the droplets are run through a thermal cycler, which performs PCR
armplification of the nucleic acid target in each individual droplet.

B Adroplet reader reads each droplet to determine the fraction of positive droplets in the original

sample and uses Poisson statistical fermulas to determine the absolute guantity.

Note: Positive droplets containing at least one copy of the target DNA molecule exhibit
increased fluorescence compared to negative droplets
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Droplet Generation

Before droplet generation, ddPCR reactions are prepared in a similar manner as real-time PCR reactions
that use TagMan hydrolysis probes labeled with reporter fluorophores or an intercalating dye. ddPCR is
performed with Bio-Rad's propristary reagents that were developed specifically for droplet generation.

The QX ONE™ Droplet Digital PCR System runs the plates containing your DNA samples through the
Droplet Generater as the first component in the three-part process. The Droplet Generator uses specially
developed reagents and microfluidics to partition each sample into approximately 20,000 nanoliter-sized
droplets. Target and background DNA are distributed randomly into the droplets during the partitioning
process. Droplet generation preduces uniform droplets forthe sample, enabling precise target
guantification.

PCR Amplification

After droplet generation, the plates are moved through the internal thermal eycler, which performs
repeated heating and cocling processes. This amplifies one ar more copies of a particular DNA segment,
thereby multiplying strands of DNA sequencing into the thousands or millions.

Droplet Reader

Following PCR amplification of the nucleic acid target in the droplets, the plate moves ta the Droplet
Reader, which analyzes each droplet individually using a four-color detection system, depending on the
number of channels specified in the experiment

The autosampler inthe Droplet Reader picks up the droplets from each well in the plate. The droplets are
spaced out individually for flucrescence reading and fluorescence is then measured in each droplet
Positive droplets, which contain at least one copy of the target DNA molecule, exhibit increased
fluorescence compared to negative droplets and are presented in color in the analysis displays. Negative
droplets are presented in grayscale.

BIO_CCODEO00006554 at 6572-6574.
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Experiment Types

QX ONE Software offers the experiment types described in Table 9, each enabling different assay options
and analysis tools. You can assign multiple experiment types across the plate, but you can assign only
ohe experiment type to each well.

Table 9, Experiment types

Type Description

Drirect DQ uses absolute guantification to determine the concentration (copiesiul) of arget
quantfication DMA copies in a sample. DQ measures the number of positive and negative droplets
(DQy) far each target in a well besed an their flusrescence amplitude, and uses a Poisson

algorithm to calculate the starting concentration of each target DNA molecule
Note: The ABS experiment type created in QuantaSoft Software versions 1.4
through 1.7 is automatically mappad into the software as a DQ experiment type.

Copy number CNV determines concentration (as with D2) and calculates the copy number of an

variation (CHV) unknown (CNV) target relative fo a known reference or referencas within the same
well

Mutatian MUT determines concentration (2s with DQ) and calculates the fractional abundanca

detectan (MUT) of an unknovn mutant present at a low freguency in a wild-type background.

Rare event RED datermines the concentration of a knawn mutant or a rare target species relative

detection (RED) to a given reference species within a large pool of background DNA.

Drrop-off (DOF) DOF determines sbsolute quantification of targets for assays designed to detect non-

wild type sequences, such as indels and genome adits; DOF is designed te supportan
assay strategy where one probe counts all alleles and one "drop-off” probe sits on top
of a predicted cut site or mutation site

Gene expression  GEX determines concentration (as with DQ} and calculates relative exprassion levals

{GEX) of an unknown target relative to a known reference or references within the same well
Residual DA RDQ provides a precise methoed for residual host cell DMA gquantification.
quaniification Note: Users can enter a conversion factor to caleulate the mass for a well, up e
(RDQ) three decimals. The software displays the result in the Molecular Weight column

of tha Data Table.

B1O_CCODEO00006554 at 6618.
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Supermixes

QX ONE Software offers five PCR supermixes. Each supermix is optimized to deliver maximum PCR
efficiency and sensitivity for the amplification and detection of DA and RMA targets.

Important: Use of unapproved supermixes can harm the instrument and void the warranty.

ddPCR Supermix

Multiplex Supenmix

Description

For use in nucleic acid sample preparations to amplify and detect DNA
targets in probe-based experiments imvolving muliple targets.

Note: Bio-Rad recommends using ddPCR Multiplex Supermix for
CySand Cy5.5 probes assays.

Supermix for Frobes {No
dUTP)

For use in nucleic acid sample preparations, with sensitivity for the
amplification and detection of DNA targets using hydrolysis prob:
based assays.

Supermix for Probes

For use in sample preparation with uracil N-glucosylase (UNG)
decontamination protocels to prevent the reamplification of carryover
PCR products between expenments

Supermix for Residual
DMNA Quantification

One-Step RT Advanced Kit for

Frobes

EvaGreen® Supermix

For use in residual DMNA detection,

Far use in absolute quantification of target RNA molecules.

mportant: Lead only ane (1) ona-step RT plate, using the first siot
in the QX ONE Droplet Digital PCR System plate Inbox. For more
information, see Using the One Step RT ddPCR Advanced Kitfar

“robes

For use in gene expression
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Using the One Step RT ddPCR Advanced Kit for Probes

The One Step RT ddPCR Advance Kit for Probes supermix is ime and temperature-sensitive. Therefore,
if you are performing &n experiment using this supermix, it is important that the plate does not sitidle in
one of the Inbox slots.

To perform an experiment using this kit

1. Weait until all plates in the QX OMNE Droplet Digital FCR System have processed and then place the
One Step RT plate into the first slot.

[

Quickly set up and start the run.

Far information, see Plate Configuration Window on page 58 and Running Experiments on page 71
Running Experiments on page 71.
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Assay Types and Fluorophores
QX ONE Software offers the assay methods explained in Table 10

Table 10, Assay types

Assay type

Single target per
channel

Description
Methad asauming up te four probe colors (FAM, HEX/VIC, CyS and Cy5.5) andup to
four targets perwell, with a single target detected per channe|

This is the default assay type, with the maximum four rows displayed. You can delete
up to three rows.

Amplitude
multiplex

Frobe mix friplex

Advanced
classification

Basic drop-off

Method te increase multiplexing up to eighttargets perwell, with one ar two targets
detected per channel, The maximum of eight rews are displayed. You can delete upto
SEVEN MOWE

Triplex mode that zllows two groups of three targets each.

Groug 1 has one targetin FAM, one target in HEXAVIC, and ane target in bath
channels. Group 2 has one targetin Cy5, one target in Cy5.5, and ane target in bath,
You can delete a group, but not the individual targets within the group.

Note: The channels within 2 group are nat interchangeable; therefore FAM is
always paired with HEX/IC and so forth

Method to increase multiplexing rate in &ny combination of targets detected per
channel. This method requires manual classification of droplets.

This mode allows two groups of two targets each. The first group appears by default,
with one targetin FAM and HEX/VIC and one targetin FAM or HEXAVIC

This agsay type is available only for the DOF experiment type.

Yeu ean acd one mare group of twe tangets, with ane targetin Cy5 and CyS.5, ane
targetin Gy5 or Cy5.5. You can delets a group. butnot the individual targets in the
group.

Note: The channels within a group are not interchangeable; therefore FAM is
always palred with HEXA/IS and se forth.
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Table 10. Assay types, continued

Assay type Description

Double drop-off This assay type is available only for the DOF experiment type, and allows two groups
af three targets sach.
The first group appears by default, and looks for one targetin FAM and in HEX/VIC
{targat type reference) one target in FAM (target type unknown), and one target in
HEXMIC (target type unknown),
You can add the second group to look for ore target in Cy S and CyS.5 (target type
referance, with two reference coples), one target in Cy5 (target type unknown), and
ane targatin Cy5.5 (target typs unknown).
By default, allreference copies are setho 2.
The channels are static for each group. (Channel 1 FAM is ahways paired with Channel
2 HEXNIC Channel 3 CySis always paired with Channel 4 Cy5.5

The experiment type you select datermines the available assay methods. Table 11 displays the sample
type associated with each assay method

Table 11, Assay types by experiment type

Experiment type
sl og CNV MuT DOF GEX RDQ RED

Smemm L e
Amplitude multiples v W o o v v
Probe mix triplex ¥ v v v v ¥
Advanced v ¥
classification

Basic drop-off o

Double drop-off v

QX OME Software automatically populates the fluerophore in each echannel for sach target but you can
change the default selections

Use Table 12 to select from the flusrophore options for each assay methed listed
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Table 12. Fluorophore options

Signal Signal Signal Signal
Assay method Chi Ch2 Cha Chd

Single target per FAM HEX Cys Cy5.5
channel, fori to 4 MNana VIC Mone MNona
targets Nanw
Amplitude FAM Hi HEX Hi CySHi CyS55HI
miltiplex, for FAM Lo HEX Lo Cy5Sle Cy55Lo
1108 targets None VIC Hi Mane MNane

VIC Lo

Mane
Probe mix triplex FaAM HEX Cys Cy55
for Naona VIC Mong MNana
Gtargets Hane
Advanced Fan HEX CyS Cy5.5
classification +1-10 11010 1010 1110

None VIC Mone MNong
110
Nane

B1O_CCODEO00006554 at 6620-6624.

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

To set experiment parameters

1. Openthe analysis data file and select the Plate Editor tab

2. Select one or more wells to be assigned wall analysis attributes
3. Change the experiment type to Direct Quaniification (DQ), and then tap Apply.
4. (Optional) Change the sample description identifiers.
5 [Optional) Change the sample type. The default type is Unknown
Tip: For automatic thresholding of positive control wells, you must select Pas Cirl

& UnderAssay Type, select Amplitude Multiplex and tap Apply. Eight target rows appear.

Change the target name and type (unknown or refarance) for each targetin the well

The software defaufts to FAM Lo, FAM Hi, HEX Lo, HEX Hi, Cy5 Lo, Cy5 Hi, Cy5.5 Lo, and Cy5.5 Hi,
raspactively, for each target

BIO CCODEOQ0007041 at 7212.
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B10_CCODE00006622-BIO_CCODE00006624

All determinations are shown as a unique color pattern on the analysis dashboard.
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B10_CCODE00006652- BIO_CCODE00006654.

The QX ONE 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.
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[1d.2]

without requiring any
step of
immobilization of
said polynucleotide
analytes, physical
separation of said
polynucleotide
analytes, or mass
spectrometry.

Plaintiffs incorporates their discussion from steps 1a, 1b, and 1c in their entirety. As discussed in those
steps, the presence or absence of the at least seven polynucleotide analytes the sample is detected non-
degenerately. Also, as shown above, no immobilizing or physical separation of any polynucleotide
analytes occurs. Likewise, no mass spectrometry is performed.

The QX One System is used to perform the step that without requiring any step of immobilization of said
polynucleotide analytes, physical separation of said polynucleotide analytes, or mass spectrometry, either
literally or under the doctrine of equivalents.

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_CCODEO00006573

2. The method of claim | Plaintiffs incorporate their analysis from Claim 1 here.
1, wherein said

hybridization probes The QX One System is used to perform the step of wherein said hybridization probes comprise an
comprise an identical identical fluorophore, and wherein said plurality of hybridization probes are specific for different
fluorophore, and polynucleotide analytes, either literally or under the doctrine of equivalents.

wherein said plurality

of hybridization probes
are specific for different
polynucleotide analytes.

Under Amplitude Multiplex, the QX One System can detect up to two targets per channel. For example,
using an identical fluorophore (FAM), two different analytes can be detected. One corresponds to FAM
Lo and the other corresponds to FAM Hi. The intensity differences for an identical fluorophore allows
for said plurality of hybridization probes comprising an identical fluorophore to be contained in a probe
that is specific for different polynucleotide analytes.

BIO_CCODE00006622
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B1O_CCODEO00006624

3. The method of claim
1, wherein said
detecting is performed
with a plurality of
hybridization probes
comprising different
fluorophores, wherein
said plurality of
hybridization probes

Plaintiffs incorporate by reference their discussion from Claim 1, including in particular claimed steps la.
As discussed there, the QX600 is designed to with a plurality of hybridization probes comprising different
fluorophores, wherein said plurality of hybridization probes are specific for different analytes, both literally
and under the doctrine of equivalents.

The QX One System is used to perform the step of wherein said detecting is performed with a plurality of
hybridization probes comprising different fluorophores, wherein said plurality of hybridization probes are
specific for different analytes, either literally or under the doctrine of equivalents.
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are specific for different
analytes.

Under Amplitude Multiplex, the QX One System can detect up to two targets per channel. For example,
the four fluorophores (FAM, HEX, Cy5 and Cy5.5) reside on four different channels. Each fluorophores
can be used to detect one to two different analytes.

Each probe corresponds to one of the polynucleotide analytes. Each of the probes also corresponds to a
specific fluorophore or a combination of fluorophores, with each corresponding to a color. Thus, the
detection is performed with hybridization probes comprising different fluorophores, wherein the
hybridization probes are specific for different analytes.

B1O0_CCODE00006622
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B10_CCODE00006624

4. The method of claim
1, wherein said
cumulative intensity
signal(s) are generated
during a polymerase
chain reaction.

The QX One System is used to perform the step wherein said cumulative intensity signal(s) are generated
during a polymerase chain reaction, either literally or under the doctrine of equivalents.

The QX One System is Droplet Digital PCR which is a digital polymerase chain reaction method.
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B1O_CCODE00006572

5. The method of claim
1, further comprising
transmitting
information concerning
the presence or absence
of said polynucleotide
analytes through a
computer network.

The QX One System is used to perform the step further comprising transmitting information concerning
the presence or absence of said polynucleotide analytes through a computer network, either literally or
under the doctrine of equivalents.

100

BIO-RAD EX.1012.176



Claims Exemplary Disclosure of Accused Product

Chapter 2 QX ONE Droplet Digital PCR System

The QX OME™ Droplet Digital PCR System combines droplet generation, thermal cycling, and droplet
reading technologies into a single instrument, as described below:

®  Thedroplet generator partitions samples into approximately 20,000 uniferm droplets.

B Theinternal tharmal cycler performs repeated heating and coaling processes to amplify one or more
copies of a particular DNA segment in each droplet

B Thedroplet reader streams the droplets in single file, and then counts the fluorescent positive and
negative droplets to calculate and quantify target DMA concentration.

The QX ONE Droplet Digtal PCR Systerm also features a touch screen computer, which is integrated onto
the instrument and has QX CNE Software already installed

When you open (X ONE Software from the touch screen, the software automatically recognizes the QX
OME Droplet Digital PCR System

Mote: You cannot directly connect standalone computers to the instrument. However, froma
standalone computer you can access files stored on the touch screen computer's internal drive, or
from another shared location, as long as all units are connected through the same company network
fou can also access the dats with a LISB drive connected to the touch screen

BIO_CCODEO00006554 at 6572. As shown above the QX ONE permits remote access (i.e. transmitting
information) concerning the presence or absence of said polynucleotide analytes through a computer
network. One such format is CSV. The QX One System allows sharing the CSV files.
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B1O_CCODEO00006554 at 6642; see also id. at 6576, 6586, 6669, 6671, 6674, 6675, 6676, 6678; see
also BIO_CCODE00007041 at 7054, 7058, 7063, 7064, 7065, 7066, 7109, 7110, 7111, 7181, 7200,
7203, 7205, 7206, 7207, 72009.

As another example data analysis and other operations may be performed on a standalone (i.e.
remote/networked) computer, but not from the QX One touch screen. See id.

6. The method of claim
1, further comprising
providing information
concerning the presence
or absence of said
polynucleotide analytes

On information and belief, after using the QX600, Bio-Rad and/or an end-user provides the information

concerning the presence or absence of said polynucleotide analytes to a health care professional, wherein
the health care professional makes a clinical decision based on said information, both literally and under
the doctrine of equivalents.
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to a health care
professional, wherein
the health care
professional makes a
clinical decision based
on said information.

The QX One System is used to perform the step of comprising providing information concerning the
presence or absence of said polynucleotide analytes to a health care professional, wherein the health care
professional makes a clinical decision based on said information, either literally or under the doctrine of
equivalents.

Data that may be shared with a health care profession, may, for example, include raw data such as in a
CSV file format:

B10_CCODE00006642
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7. The method of claim
1, wherein at least one
step of said method is
performed using a
computer.

Plaintiffs incorporate by reference Claims 1 and 5. The QX ONE System itself is a computer.
Additionally, the QX ONE system may transmit raw data for analysis (such as generating a cumulative
signal measurement) to a remove or networked computer as described above.

The QX One System is paired with QX One Software.

B1O0_CCODEO00006964

The QX One System features a touch screen computer, which is integrated onto the instrument and has
QX One Software already installed.
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BIO_CCODEO00006576

8. The method of claim
7, wherein said
computer is located on
a remote server.

Plaintiffs incorporate by reference their analysis in Claims 5 and 7. When a remote computer is
connected to the QX ONE as described in those claims, the remote computer to which the QX ONE
connects acts as a remote server.

The QX One System performs the step wherein said computer is located on a remote server, either
literally or under the doctrine of equivalents.

The QX One System is paired with QX One Software.

B10_CCODEO00006964

The QX One System supports networking of the ddPCR system through a single company network as
described below. On information and belief that the operating system may interface to and be located on
a remote server.
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BIO_CCODEO00006576

9. The method of claim
7, wherein said
computer is located on
a thermal cycler.

The QX ONE includes a thermal cycler and as discussed in Claims 5 and 7 (incorporated by reference),
the QX ONE is also a computer. Therefore, when the claimed method is performed on the QX ONE, it
is performed on a computer located on a thermal cycler.

The QX One System performs the step wherein said computer is located on a thermal cycler, either
literally or under the doctrine of equivalents. For example,

The QX One System features a touch screen computer, which is integrated onto the instrument and has
QX One Software already installed. The QX One System contains an internal thermal cycler.
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B1O_CCODEO00006576

The QX One System uses thermal cycling.

BIO_CCODEO00007878

109

BIO-RAD EX.1012.185



	Appendix A-01.pdf
	Appendix A-1: Infringement Claim Chart for U.S. Patent No. 10,068,051 and QX600 Droplet Digital PCR System

	Appendix A-02.pdf
	Appendix A-2: Infringement Claim Chart for U.S. Patent No. 10,068,051 and QX ONE




