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Technical Support department is open Monday—Friday, * , Pacific time.

Phone: 1-800-2BIORAD (1-800-224-6723)

Legal Notices

No part of this publication may be reproduced or transmitted in any form or b or mechanical,
including photocopy, recording, or any information storage or retrieval system, withg#@bermission ighlvriting from Bio-
Rad Laboratories.

Bio-Rad reserves the right to modify its products and services at any time. This instruction nianual is subject to change
without notice. Although preparedto ensure accuracy, Bio-Rad assumes no liability for errors, or for any damages resulting
from the application or use of this information.

e Excel and Microsoft are trademarks of Microsoft Corporation.

e FAM and VIC are trademarks of Applera Corporation.
TagManis a trademark of Roche Molecular Systems, Inc.

e MagMaxis a trademark of ThermoFisher Corporation.

e QlAampisa registeredtrademark of Qiagen Corporation.
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Droplet Digital, ddPCR, AutoDG, QX200, DG8, DG32, Quantasoft, QX Manager, C100 Touch, PX1 and QXDx are registered
trademarks of Bio-Rad Laboratories.

e KingFisher is a registered trademark of ThermoFisher Corporation.

Bio-Rad’s thermal cyclers and real-time thermal cyclers are covered by one or more of the following U.S. patents or their
foreign counterparts owned by Eppendorf AG: U.S. Patent Numbers 6,767,512 and 7,074,367.

This product and/or its ygg is covered by claims of U.S. patents, and/or pending U.S. and non-U.S. patent applications
owned by or under licgfi§€ io-Rad Laboratories, Inc. Purchase of the product includes a limited, non-transferable right
under such intellegfilig for use of the product for internal research and diagnostic purposes only. For the
purposes of CQ S id®Rad grants the rights for use of the product for commercial applications of any kind,
including but ing, quality control, or commercial services, such as contract services or fee for
services. Information cg for such uses can be obtained from Bio-Rad Laboratories. For any purpose
ity of the purchaser/end user toacquire any additional intellectual property

Safety and Regul ance

QXDx™ AutoDG™ ddPCR™ System has beenfiiéste nd to be in compliance with all applicable requirements of the
following safetyand electromagneticsta

e |EC61010-1:2010 (3rd ed.), EN610
and Laboratory Use — Part 1: Gene
e EN 61326-1:2006 (Class A). Electri
requirements, Part 1: General require
e UL61010-1:2004, Laboratory equipment, Test & ipment and Industrial Process Controls
e CAN/CSA22.2 No 61010-1-04, Safety Require ctrical. Equjpment for Measurement, Control,
and Laboratory Use, Part |I: General. Requiremehts

i). Electrical Equipment for Measurement, Control,

rement, control, and laboratory use. EMC

This equipment generates, uses,and canradiate radio frequency ener
the instruction manual, may cause harmful interference to radio com i of this equipment in a
residential area s likely to cause harmful interference, in which case the us i i ect the interference
at his own expense.

This equipment has been tested and found to comply with the limits for a Class A digit;
FCCRules. These limits are designed to provide reasonable protection against harmful
is operatedin a commercial environment.

The CE mark indicates that the manufacturer ensures the product conforms to the essential requirements
of the European Directive for in-vitro diagnostic medical devices 98/79/EC.

requirements of those applicable standards.

The Waste Electrical and Electronic Equipment Directive symbol indicates that whenthe end- user wishes to

(SE The CSA markindicates that a product has been tested to Canadian and U.S. standards, and it meets the
ﬁ discardthis product, it must be sent to separate collection facilities for recovery and recycling.
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Bio-Rad SARS-CoV-2 ddPCR Kit Warnings and Precautions

For in vitro diagnostic use.
For Rx use only.

For use under Emergency Use Authorization only.

For healthcare professig
The Bio-Rad SARS

The Bio-Rad SA
authorized laboratories
1988, 42 U.S.C. §263a,

S-CoV- Ki een authorized by FDA under an Emergency Use Authorization (EUA) for use by
certified under the Clinical Laboratory Improvement Amendments (CLIA) of
to perform high complexity tests.

The Bio-Rad SARS-CoV-2d i orized only for the detection of nucleic acid from SARS-CoV-2, not for
any other viruses or pathoge

The Bio-Rad SARS-CoV-2 ddPCR Kit i duration of the declaration that circumstances exist justifying
the authorization of emergency use of i ostics for detection and/or diagnosis of COVID-19 under Section
564(b)(1) of the Federal Food, Drug and i = 360bbb-3(b)(1), unless the authorizationis terminated

or revoked sooner.

This test kit should be handled only by qualified
potential hazards. Wear appropriate protective clotf
the requisite Good Laboratory Practices.

Position the equipment near a grounded outlet with the plug of.
is the disconnect device.

Two people arerequired to lift the QX200 or QXDx Automated Dropl
on eachside.

No serviceable parts inside.

PPE (Personal Protective Equipment) Training

Proper use of gloves is recommended with use of oils and sample plates. OSHA requirements PE areset forth in the
Code of Federal Regulations (CFR) at 29 CFR 1910.132 (General requirements); 29 CFR 1910.138 (Hand protection); 29 CFR
1926.95 (Criteria for standard personal protective equipment). Any gloves with impaired protective ability should be
discarded and replaced. Consider the toxicity of the chemicals and factors such as duration of exposure, storage, and
temperature when deciding toreuse chemically exposed gloves. Features toaid glove selection for handling of machines,
assays, oils, and cleaning solvents:

e Butyl gloves are made of a synthetic rubber and protect against peroxide, hydrofluoric acid, strong bases,
alcohols, aldehydes, and ketones
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e Natural(latex) rubber gloves are comfortable to wear and feature outstanding tensile strength, elasticity,
and temperature resistance

e Neoprene gloves are made of synthetic rubber and offer good pliability, finger dexterity, high density, and
tear resistance; they protect against alcohols, organicacids, and alkalis

e Nitrile gloves are made of copolymer and provide protection from chlorinated solvents such as
trichloroethylene and tetrachloroethene; they offer protection when working with oils, greases, acids,
and cau ubstances.
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The Bio-Rad SARS-CoV-2 ddPCR Kit is a partition-based endpoint RT-PCR test intended for the qualitative detection of
nucleic acid from SARS-CoV-2 in nasopharyngeal, oropharyngeal, anterior nasal and mid-turbinate nasal swabs,
nasopharyngeal washes/aspirates and nasal aspirates, as well as bronchoalveolar lavage (BAL) specimens collected from
individuals suspected of COVID-19 by their healthcare provider. Testing is limited to laboratories certified under the
Clinical Laboratory Improvement Amendments of 1988 (CLIA), 42 U.S.C. §263a, that meet requirements to perform high
complexity tests.

Intended Use

ive results are indicative of the presence of SARS-CoV-2 RNA; clinical correlation with
patient histor i icinformation is necessary to determine patient infection status. Positive results do not
rule out bacterial infec [ infection with other viruses. Laboratories within the United States and its

territories are required the appropriate public health authorities.
Negative results do not oV-2 inf@gtion and should not be used as the sole basis for patient management
decisions. Negative results epidemiological information, patient history and clinical observations.

An outbreak of pneumonia caused by a novel coronad . -2) in Wuhan City, Hubei Province, China was
of SARS-CoV-2 to numerous areas
throughout the world necessitates preparedness and respons cilities. The availability of specific
and sensitive assays for the detection of the virus are essentialfor acc i ses, assessment of the extent
of the outbreak, monitoring of intervention strategies, and surveillan SARS-CoV-2 ddPCR Kit is a
molecular in vitro diagnostic test containing the reagents required nscription digital droplet
esignedde detect RNA from the

other authorities to whom reporting is required. All results should also be reported i
federal regulations. Performance is unknown in asymptomatic patients.
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Principle of the Procedure

The Bio-Rad SARS-CoV-2 ddPCR Kit is a reverse transcription (RT) droplet digital polymerase chain reaction (ddPCR) test
designedto detect RNA from the SARS-CoV-2 in nasopharyngeal, oropharyngeal, anterior nasal and mid-turbinate swabs,
nasopharyngeal washes/aspirates and nasal aspirates, as well as bronchoalveolar lavage (BAL) specimens from patients
suspected of COVID-19 by their healthcare provider.

The oligonucleotide primers and probes for detection of SARS-CoV-2 are the same as those reported by CDC and were
selected from regions of the virus nucleocapsid (N) gene. The panel is designed for specific detection of the 2019-nCoV
(two primer/probe sets )48 additional primer/probe set to detect the human RNase P gene (RP) in control samples and
clinical specimens i ded in the panel. The Bio-Rad SARS-CoV-2 ddPCR Kit includes these three sets of
primers/probes in

RNAisolated aMd purifie 3 yngeal, oropharyngeal, anterior nasal and mid-turbinate swabs, nasopharyngeal
washes/aspirates and f@s
transcriptase whereby i i DNA and then amplified, using the Bio-Rad One-Step RT-ddPCR Advanced
Kit for Probes.

The sample and mastermix R re fractionated into up to 20,000 nanoliter-sized droplets in the form of
a water-in-oil emulsion in the A let Generator. The emulsions are then thermocycled to achieve reverse
transcriptiontogenerate cDNAfollowed by ion plus probe hydrolysis in each droplet. Subsequent to PCR,
the fluorescence intensity of each dropl red in two channels (FAM and HEX) in the Droplet Reader. The
fluorescence data is then analyzed by : are and QuantaSoft Analysis Pro v1.0 Software to

determine the presence of SARS-CoV-2 N1 and N2 in

are: Automated Droplet Generation Qil, Automated Drop¥e ates, cartridges, and pipet tips. The QX200/QXDx
Automated Droplet Generator uses microfluidics to combine oil ple to generate the nanoliter-sized
droplets required for ddPCR analysis.

The 96-well RT-ddPCR ready plate containing droplets from the QX200/@¥Dx A let Generatoris sealed with
foil using a plate sealer, and subjected to thermocycling using either th r $1000 Thermocyclers.

After thermocycling is complete, the 96-well RT-ddPCR ready plate is loade plet Reader. The
Droplet Reader singulates the droplets and flows them past a two-color fluore tector reads the
droplets to determine which contain target (positive) and which do not (negative)¥or ¢ s identified with

the SARS-CoV-2 ddPCR Kit: N1, N2 and RP. The ddPCR system uses the QX Manager 1. and QuantaSoft
Analysis Pro 1.0 for analysis software.

Bio-Rad SARS-CoV-2 ddPCR Kit Workflow

The SARS-CoV-2 ddPCR Kit is intended for use on Bio-Rad QX200 or QXDx AutoDG Droplet Digital PCR (ddPCR) System
(Table 1) and the workflow consists of five steps (Figure 1).

12013769, Rev. A—Instructions For Use
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Table 1: Instruments Required

Status Catalog Number Product Name
CE ed IVD | (Top Ilezggazrtzfuiber) Automated Droplet Generator, IVD system consisting of:
marke
System 12001045 QX200 Droplet Reader, IVD
12001630 Automated Droplet Generator, IVD
l g 1Zggif’nsjnber) QXDx AutoDG ddPCR System consisting of:
FDA Cleare :

QXDx Droplet Reader

QXDx Automated Droplet Generator

QX200 AutoDG Droplet Digital PCR System consisting of:

QX200 Droplet Reader

Automated Droplet Generator

Lab Equipment

000 Touch Thermal Cycler with 96—-Deep Well Reaction Module

$1000 Thermal Cycler with 96-Deep Well Reaction Module

PX1 PCR Plate Sealer

Figure 1. SA

kflow for 96 samples

Workflow

Step 1

Isolation of viral RNA
from anterior nasal and
mid-turbinate swab
specimens as well as
nasopharyngeal
wash/aspirate and nasal
aspirate specimens

Estimated Estimated
Hands-on Time | InstrumentTime
Manua
ThermoFisheg@#iaalV,
Viral/Pathoge
N/A

Isolation Kit or Qiag

Flex System

Step 2

» RT-ddPCR plate setup
+ Droplet generation

<10 min. ~45 min

12013769 (10000128583) Rev. E — Instructions For Use
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Workflow Instrument I L SLEED
Hands-on Time | InstrumentTime
i ..._.,""-"'-
L -
V —f E:
One-sfep reverse ;
Step 3 n and PCR or <10 min. ~210 min
Step 4 Droplet re <5 min. ~120 min
Step 5 Analysis <1 min
Reagents and Instruments
Materials Provided
Table 2. Materials Required for the SARS-CoV- PCR
REF Name Reaction torage itions
Primers/Probes:
e 2019-nCoV CDC ddPCR Triplex Probe assay
Supermix:
12013743 | e One-Step RT-ddPCR Advanced Kit for Probes 600 -25°Cto-15°C
Controls:
e Exact Diagnostic SARS-CoV-2 Standard
e ExactDiagnostic SARS-CoV-2 Negative
12013769 | SARS-CoV-2 ddPCR Kit Instructions for Use

Note: Safety Data Sheets (SDS) are available at www. bio-rad.com

12013769 (10000128583) Rev. E — Instructions For Use
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Bio-Rad SARS-CoV-2 ddPCR Kit
Materials Required but Not Provided
Reagents & Consumables:

Reagents for RNA Purification

The ThermoFisher MagMAX™ Viral/Pathogen Nucleic Acid Isolation Kit (Cat Nos. A42352, 100 reactions and A48310,

1000 reactions) was validated for use with a manual protocol and an automated protocol on the KingFisher Flex System
version 1.0 (Cat No. 5400610) per the manufacturer’s instructions. The QlAamp Viral RNA Mini Kit (Cat No. 52906, 250
reactions)was validateg

se per the manufacturers’ instructions.
Generic Reagents g bles for Droplet Digital PCR

Required But Not Provided for Running on the QXDx ddPCR System

Name Volume Storage
(each) Conditions
W QXDx AM®DG Consumable Pack N/A 15°Cto 30°C
i@teable Foil Seals N/A 15°Cto 30°C
N/A 15°Cto 30°C
12003016 N/A 15°Cto 30°C
12003010 N/A 15°Cto 30°C
12003017 50 mL 15°Cto 30°C
12002526 1L 15°Cto 30°C
1863052 2x4.5mL | 15°Cto30°C
Table 4. Materials Required but not i ig® on the QX200 ddPCR System
Bio-Rad Name Storage
Catalog # Conditions
1814040 ddPCR Pierceable Foil Sg 15°Cto 30°C
12001925 ddPCR 96 Well Plates 5°Cto 30°C
1864108 .
1864109 DG32 AutoDG Cartridges w/ Gasket
1864120 . .
1864121 Pipet Tips for AutoDG (Racks)
1864125 Waste Bins for AutoDG
1864110 AutoDG Qil for Probes
1864008 .
1864007 DG8 Cartridges
1863009 . .
1864007 DG8 Gaskets N/A 15°Cto 30°C
1863005 DG Qil for Probes 50 mL 15°Cto 30°C
1863004 Droplet Reader Oil Pack 1L 15°Cto 30°C
1863052 ddPCR Buffer Control for Probes 2x4.5mL | 15°Cto 30°C

12
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Table 5. Instruments Required but not Provided in the Bio-Rad SARS-CoV-2 ddPCR Kit

Instrumentation, Software and General Laboratory Equipment:

Status Product Name Bio-Rad Catalog #
Automated Droplet Generator, IVD system consisting of: 17002229
CE marked IVD
System e QX200 Droplet Reader, IVD 12001045
e Automated Droplet Generator, IVD 12001630
x AutoDG ddPCR System consisting of: 17005351
FDA Cleare

QXDx Droplet Reader 12008020
QXDx Automated Droplet Generator 12008019
G Droplet Digital PCR System consisting of: 1864100

roplet Reader 1864003
roplet Generator 1864101
ssor with 96 Deep-Well Head (KingFisher

5400610*

RUO - -
Lab Equipment Cycler with 96-Deep WeI.I Reaction Module 1851197
ep Well Reaction Module 1852197
1814000
ft 10026368

(af‘losy\s,\;aernis) QuantaSoft Ana N/A

QX Manager1.1 12010213

*ThermoFisher Catalog #

Table 6. General Laboratory Equipment Requi ed in the Bio-Rad SARS-CoV-2 ddPCR Kit

Descripti
General Consumables/Reagents
Adjustable pipettors (Rainin or Eppendorf)

e 1-10uL
e 10-100pL
e 20-200pL

e 100-1000 uL
Adjustable 8-channel pipettors (Rainin or Eppendorf)
e 10-50puL,10-100 pLor 20—-200 pL
Microcentrifuge
Microwell plate Centrifuge
Vortex mixer
Nucleic Acid Extraction Kits
e Qiagen QlAamp Viral RNA Mini Kit (Cat No. 52906, 250 reactions)
e MagMAXViral/Pathogen Nucleic Acid Isolation Kit (Cat No. A48310,

1000 reactions)

e Deep-well 96 plate (Cat No. 95040450)

e 96 tip comb for deep-well magnets

(Cat No. 97002534)

12013769 (10000128583) Rev. E — Instructions For Use



Bio-Rad SARS-CoV-2 ddPCR Kit

General Precautions & Warnings

For In Vitro Diagnostic (IVD) Use

For use under Emergency Use Authorization only.

For Prescription Use only

For professional use only.

Positive results are indicative of the presence of SARS-CoV-2 RNA.

oA wWNE

Transmitted by and Tissue.[1, 2]

in the United States and its territories are required toreport all results to the appropriate public

has those outlined in HHS Publication (CDC) 21-1112, Biosafetyin Microbiological and
in,CLSI Document M29-A4, Protection of Laboratory Workers from Infectious Disease

8. Thoroughly cle i ork surfaces with a freshly prepared solution of 0.5% sodium hypochlorite

(10% bleach) i iond isti ter, followed by 70% alcohol.

separate the specim
10. Optimize workflow an

dling area from the assaypreparationarea.
e risk of carry-over contamination from completed PCR reactions.

11. Ensure that Automated Dr let Reader have a dedicated spacein separate areas toavoid

amplicon contamination.
12. Perform assaysetup and templat
13. Use proper laboratory safety procedures for y i emicals and handling specimens.
14. Change gloves frequently when transporting different reagents.
15. Failure to follow the procedures and conditic

is dogument can causeincorrect results and adverse

effects.
16. Do not substitute Bio-Rad SARS-CoV-2 ddPCR her reagents.
17. Setup and template addition must be performed under R onditions.
18. Ensure that regular maintenance and calibration is n all equipgent according to manufacturer's

recommendations.
19. Use nuclease-free tips and reagents, and routinely clean pipett
20. Ensure that only the recommended thermal cycling protocol is
21. Do not use DEPC treated water for PCR amplification.

22. Closely follow procedures and guidelines provided to ensure that th i gctly. Any deviation

23. False positive results may occur if carryover of samples is not adequately ) i ble handling and

processing.

Specimen Collection, Transport and Storage

Adequate, appropriate specimen collection, storage, andtransport are important in order to obtain sensitive
and accurate test results. Training in correct specimen collection procedures is highly recommended to assure
good quality specimens and results. CLSI MM13-A may be referenced as an appropriate resource.
1. Sample acceptance criteria
e Samples should be collected into sterile, labeled tubes, and shipped at 2°C to 8°C on frozen gel
packs.
2. Specimen rejectioncriteria

12013769 (10000128583) Rev. E — Instructions For Use
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e Samples that have not been pre-approved for testing and those that are labeled improperly will
not be tested until the required information is obtained.
3. Collecting the Specimen
o Referto Interim Guidelines for Collecting, Handling, and Testing Clinical Specimens from Patients
Under Investigation (PUIs) for 2019 Novel Coronavirus (2019-nCoV)
https://www.cdc.gov/coronavirus/2019-nCoV/guidelines-clinical-specimens.html
e Follow specimen collection devices manufacturer instructions for proper methods.
Swab specimens should be collected using only swabs with a synthetic tip, such as nylon or

| of viral transport media or universaltransport media.
2s/BALs should be collected in sterile sputum containers without preservative.

ssociation (IATA) Dangerous Goods Regulation. Follow shipping
ical Substance, Category B when sending potential 2019-nCoV

frozen at-70°Co
5. Storing Specimens
e Specimens can be store , Palours after collection.
o |fadelay in extractionis expected, sipe im&s at -70°C or lower.

e Extractednucleicacid should be stg o be used within 4 hours, or -70°C or lower if
stored longer than 4 hours.

Reagent Preparation and Storage

2019-nCoV CDC ddPCR Triplex Probe Assay

e Store at4°Cif useis immediate, long termstorage at-20°
® Preparealiquot basedon the number of reactions require

One-Step RT-ddPCR AdvancedKit for Probes

e The kit contains supermix, reverse transcriptase (RT), and 300 mM di

e Thaw all components on ice for 30 min.

® Mix thoroughly by vortexing each tube at maximum speed for 30 sec tG
concentration gradient may form during -20°C storage.

e Centrifuge briefly to collect contents at the bottom of each tube.

® Preparethe reaction mix aliquot for the number of reactions required (Table 7).

® Assemble all required components except the sample, dispense equal aliquots into each reaction well, and
add the sample to each reaction well as the final step.

® The reactions should be set up on ice before droplet generation and the RT enzyme must be stored at-20°C
atall times or on ice when being used.

15
12013769 (10000128583) Rev. E — Instructions For Use


https://www.cdc.gov/coronavirus/2019-nCoV/guidelines-clinical-specimens.html

Bio-Rad SARS-CoV-2 ddPCR Kit

Control Materials

Controls to be used with the Bio-Rad SARS-CoV-2 ddPCR Test:

1. A “no template” (negative) control is needed to detect reagent and/or environmental contamination, in which
RNase/DNase-free water is used in lieu of a clinical specimen sample, per each sample extraction batch, with a
minimum of one well per every 96-well plate.

2. A positive templage control is needed to detect substantial reverse transcriptase process and/or reagent failure
including pri gd probe integrity. The test will utilize Exact Diagnostic’s SARS-CoV-2 Standard which is
manufacturg etic RNA transcripts containing five gene targets: E, N, ORFlab, RdRP and S Genes of

ated at 200,000 cp/ml along with human genomic DNA background. The material is

atrixthat requires nucleic acid extraction, identical to a clinical patient specimen. The

positive control
specimen (20
per each samp

extraction). One extractio
well per every 96-well plate.

Nucleic Acid Extraction

All necessary safety precautions should be taken acd
to prevent cross contamination of samples. Separate
e Nucleic acid extraction
e Reagent preparation (e.g., preparation of RT-ddPCR
clinical specimens should be brought into this area. Af
be changed before moving into the nucleic acid addition area)
e Nucleic acid addition
e Instrumentation (e.g., thermocyclers)

GeneralHandling

Proper microbiological, aseptic technique should always be used when working with B4#. Hands and
carry bacteria and molds and are the most common sources of RNase contaminatio
vinyl, or nitrile gloves while handling reagents, tubes and RNA samples to prevent RNase C® onfrom the surface
of the skin or from dusty laboratory equipment. Change gloves frequently and keep tubes closed. During the procedure,
work quickly and keep everything on cold blocks when possible to avoid degradation of RNA by endogenous or residual
RNases.

owder-free latex,

Clean working surfaces, pipettes, etc. with 20% bleach or other solution that can destroy nucleic acids and RNases. To
eliminate accelerated deterioration of any plastics and metals, wipe down with 70% ethanol after using 20% bleach. Make
sure all bleach is removed to eliminate possible chemical reactions between bleach and guanidine thiocyanate which is
presentin the extractionreagents.

16
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Performance of the Bio-Rad SARS-CoV-2 ddPCR Kit is dependent upon the amount and quality of template RNA purified
from human specimens. The following commercial extraction kits and procedures have been qualified and validated for
recovery and purity of RNAfor use with the test:

ThermoFisher MagMAX Viral/Pathogen Nucleic Acid Isolation Kit (Cat Nos. A42352, 100 reactions and A48310, 1000
reactions)

e The RNAextraction can be performed manually or on the KingFisher Flex System (Cat No. 5400610)

e For both protocols, manual or automated, add patient sample to an input volume of 200ul and elute with

50uL of RNasg@/DNase-free water following the manufacturer’s instructions.

QlAamp Viral RNA Ming &t No. 52906, 250 reactions)
o0 aninput volume of 200ul and elute with 50uL of AVE buffer or RNase/DNase-free water
turer’s instructions.

Manufacturer’s recomie ept as noted in recommendations above) are to be followed for sample
extraction. No templateto jon control must be included in each extraction batch.

mid-turbinate nasal swabs, nasopharyngeal
Bets regions of the virus nucleocapsid gene (N1 and
| RNA not only aids in the diagnosis of illness

specimens (nasopharyngeal, oropharyngeal, anj
washes/aspirates and nasal aspirates as well as BA
N2) and is designed for the specific detection of SAR

The test is composed of three principal steps: (1) extraction of R imens, RT-PCR reaction preparation
iy SARS-CoV-2 specific primers and
ddPCR detection with the SARS-CoV-2 specific Tagman probes and (3) d on the QX200/QXDX Droplet

Reader.

Description of Test Steps:

urbinate swabs,
isher MagMAX
instructions for
R Advanced Kit for
Probes, which includes three components: Supermix, Reverse Transcriptaseand DTT.The re@ astermix preparation
is described in Table 7. The 2019-nCoV CDC ddPCR Triplex Probe assay contains the primers and probes for SARS-CoV-2
targets N1and N2 as well as the Human RNase P primers and probes in a single tube so that it can be usedas a single well
test.

nasopharyngeal washes/aspirates and nasal aspirates as well as BAL specime
Viral/Pathogen Nucleic Acid Isolation Kit or the QlAamp Viral RNA Mini Kit, following 4

Table 7. Preparation of the Reaction Mastermix

Component Volume per Reaction, pl Final Concentration
Supermix 5.5 1x
Reverse transcriptase 2.2 20U/ul

17
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Component Volume per Reaction, pl Final Concentration
300 mM DTT 1.1 15mM
2019-nCoV CDC ddPCR Triplex Probe Assay(20x) 1.1 1x
RNAsample 9.9 -
RNase/DNase free water 2.2 --
Volume per reaction* 22

*Volumes include 10% excess in setup.

Preparation of Q
Note:
Note:

w

o

Note:

Thaw the following components

a. One-Step Supermix

b. 300 mM DTT

c. Nuclease-free water
Vortex each component in step 4, and briefl
Place the components on ice or cold block.
RT Master Mix Preparation:

a. Prepare Master Mixaccording to the number

tube.

The One-Step RT-ddPCR Supermix is extremely viscose. It is critical
after thawing and before beginning the assay mix preparation. It is
being prepared after each addition of reagent. Quick-centrifuge to spin

RT-ddPCR Reactions

ssaytoroom temperature.
up to 15 minutes.

Component # of Samples* (samples + overage) Volume pL
1x (16+2)x | (32+3)x | (48+4)x | (96+6)x
Supermix 5.5 99 192.5 286 561
Reverse transcriptase 2.2 39.6 77 114.4 224.4
300 mM DTT 1.1 19.8 38.5 57.2 112.2
2019-nCoV CDC ddPCR Triplex Probe Assay 1.1 19.8 38.5 57.2 112.2
Nuclease-free water 2.2 39.6 77 114.4 224.4
Total 12.1 217.8 423.5 629.2 1234.2

12013769 (10000128583) Rev. E — Instructions For Use
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Bio-Rad SARS-CoV-2 ddPCR Kit

8. Dispense 12.1 uL of the Master Mixinto the appropriate wells of the RT-ddPCR plate. Add 9.9uL of the extracted
RNA sample per the suggested plate layout (Figure 2).

9. Add 9.9 uLof the NTC, ExactDx Standard and ExactDx Negative (Figure 2)
Note: The RT-ddPCR plate should be placed on ice while loading.
Note: RT-ddPCR plates may not contain incomplete columns. If any columns are partially used, follow step 10.

If all eight wells in a column are not used for controls or samples, ddPCR Buffer Control (ddPCR™ Buffer Control
for Probes dilgded 1:1 with water) must be added to the unused wells. The Automated Droplet Generator
requires all olumn to contain a PCR reaction or buffer. Droplets will not form if any wells in a column

are empty.Figure 2. RT-ddPCR Plate Layout

4] 5 6| 7| 8 9| 10| 11] 12|

A NTC le22 PtSample30 PtSample38 PtSample46 PtSample54 PtSample62 PtSample70 PtSample78 PtSample86
B |ExactDxNegExtCtrl PtSample39 PtSample47 PtSample55 PtSample63 PtSample71 PtSample79 PtSample87
C ExactDxPosExtCtrl PtSample40 PtSample48 PtSample56 PtSample64 PtSample72 PtSample80 PtSample88
D |PtSamplel PtSample4l PtSample49 PtSample57 PtSample65 PtSample73 PtSample81 PtSample89
E PtSample2 PtSample42 PtSample50 PtSample58 PtSample66 PtSample74 PtSample82 PtSample90
F PtSample3 PtSample43 PtSample51 PtSample59 PtSample67 PtSample75 PtSample83 PtSample9l
G PtSample4d PtSample12 PtSa PtSample44 PtSample52 PtSample60 PtSample68 PtSample76 PtSample84 PtSample92
H |PtSample5 PtSample13 PtSamp PtSample45 PtSample53 PtSample6l PtSample69 PtSample77 PtSample85 PtSample93
10. After adding template to the mast i over the plate with a foil seal using the PX1 Plate Sealer.
a. Setthe PX1 platesealert ot the default conditions)
b. Keep the aluminum block at room terg e the sealeris not in use.
c. Place the ddPCR plate on the room .
d. Cover the plate with one sheet of pi The red stripe should be visible.
Note: Do not use the metal frame.
Touch the Seal button to sealthe plate (this will cl initiate heat sealing).
f. Remove the plate and aluminum block from P
g. Checkthat all of the wells on the plate are sealed by c@fifirmi ressions of the wells are visible

on thefoil.
Note: For more detailed instructions refer to PX1 Plate Sealer
Note: Remove the aluminum block from PX1 plate sealer while not | ] C er-heating the block.

11. Vortex the plate for 30 seconds at high speed.
12. Centrifuge the ddPCR plate for 30 seconds at 1000 rcf to remove any air bu -ddPCR reaction

mix to pool at the bottom of the wells. If bubbles remain, spin the plate again?
13. Proceed with droplet generation.

Droplet Generation:
Note: The instructions included in this section are applicable for QX200 and QXDx AutoDG Droplet Digital PCR Systems.

Note: Ensure that the bench space and instrument surface area have been properly cleaned with 10% bleach and 70%
alcohol.

Note: Ensure thatthe Trash container is empty and is sitting in the appropriate location on the AutoDG.
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Bio-Rad SARS-CoV-2 ddPCR Kit

Note: Ensure that the cooling block accessory is stored upside down at -20°C for at least 2 hours before starting droplet
generation.

1. Gatherall of the consumable materials needed to setup the QX200 or QXDx Automated Droplet Generator.
a. DG32Cartridges
b. Pipet Tips for AutoDG (racks)
¢. AutoDG Qil for probes
d. Sample Plate (RT-ddPCR plate containing the reactions)
e. Droplet Plgte (new ddPCR plate into which the generated droplets will be dispensed)
2. Open the Autqgl or and load the Sample plate onto the Automated Droplet Generator in the Sample Plate

20
12013769 (10000128583) Rev. E — Instructions For Use



Bio-Rad SARS-CoV-2 ddPCR Kit

A. 12 columns selected (96 wells, 93 samples, 3 B. 6 columns selected (48 wells, 45 samples,
controls) 3 controls)

Figure 4. Sample Plate Configuration on the AutoDG Interface
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d on the sample plate, yellow indicator lights will light up indicating
consumables that neel he instrument.
5. Remove the cooling bloCigs ezer (-20°C) and place in the Droplet Plate location on the
Automated Droplet Generator (Fig . i or light should turn green.
6. Load appropriate consumables u igabar lights are green.
a. Loadanempty ddPCR 96 g block accessoryin the Droplet Plate location.
b. Loadthe AutoDG Qil for Probes on instrument by removing the cap, and twisting the
bottle into the tower. Select Probes ba of the AutoDG User Interface, and select OK. The
Oil Levelicon on the screenwill tur rent oil level in the bottle.

Note: This step is required only if the o cient for the run.

c. Load AutoDG pipet tips along the center row of removing the plastic wrap and box

lid.
Note: Only full tip boxes should be loaded on the syste

plate holders. The holders are keyed for proper orientatio tly, the light will turn
green.

Warning: Stand clear of the instrument, the door closes automatically prior toQl initializatiog

8. The AutoDG userinterface will askthe user toconfirm starting the droplet genera ouching Start Run.

Note: The screen will indicate the time remaining until droplet generationis complete. If droplet formation stops
for any reason, a “Run Terminated” message will appear on the AutoDG screen. If the run is terminated,
determine the cause of the failure and follow the instructions in the troubleshooting section of the QX200
or QXDx AutoDG Droplet Digital PCR System Instruction Manual.

9. Upon successful completion of droplet generation, remove the Droplet Plate, sealit with a foil seal, and start the
PCR run.

Note: PCR amplification should begin within 30 minutes of the completion of the AutoDG Droplet Generation run.
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10. Cover the plate with a foil seal using the PX1 Plate Sealer.
a. Setthe PX1 plate sealerto 180°C for 5 seconds (not the default conditions).
b. Keep the aluminum block at room temperature while the sealeris not in use.
c. Place the ddPCR plate on the room temperature block.
d. Cover the plate with one sheet of pierceable foil seal. The red stripe should be visible.

Note: Do not use the metal frame.

Touch the Seal button to sealthe plate (this will close the door, and initiate heat sealing).

I )

11. The Droplet PIJE€ i ne step RT-PCR reaction.
12. Proceed immediat i store the Droplet Plate at 4°C up to 24 hours.

1. Place thesealed Droplet Pldte into r for reverse transcription and PCR amplification and run the
SARS-CoV-2 ddPCR Kit Thermal Cy;

al Cycling Protocol

Cycling Step : Time Number of Cycles
Reverse Transcription 1
Enzyme activation 1

Denaturation
Annealing/Extension
Enzyme Deactivation
Droplet Stabilization

Hold (optional)

Warning: Itis criticalto set the ramp rate to 2°C/second, as defau

Droplet Reading, Data Acquisition and Analysis with QuantaSoft 1.7

Setting up a run in QuantaSoft Software

1. Upon completion of thermal cycling, transfer the sealed Droplet Plate to the QX200 Droplet Reader, IVD, QX200
Droplet Reader or QXDx Droplet Reader.
2. From the computer connected to the Droplet Reader, open QuantaSoft Software in the setup mode and Select

New Run --> Select Test Name -- > Select New Plate.
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Note: The instructions included in this section are applicable for both QX200 and QXDx AutoDG Droplet Digital PCR
Systems.

Double-click on a well in the plate layout to open the Well Editor dialog box. Select the wells appropriate for the

run and choose the following (Figure 5):
a. Experiment: ABS
b. Supermix: One-Step RT-ddPCR Kit for Probes
c. Target1Type: Chl Unknown
d. Target2Type: Ch2 Unknown
4. Designatethe names by well based on the plate layout.

ure 5. QuantaSoft Setup: Well Editor Dialog Box

opied Wel Settings
Peply Auto Inc

o o Y
U B

5. For each well on the plate, enter the Sample ID and select Apply.
6. Select the Sample Type for each of the wells.

a. For wells that contain buffer, rather than a sample, select Buffer and tg
7. After finishing with well-name designations and the plate setupis complete, s€
8. Save a name for the plate by clicking Save As under the Template heading in Setuls
9. Prime the Droplet Reader by clicking the button on the upper right-hand side of the

recommended to prime the instrument before the first run each day.

10. Click the Run button from the left-hand panel to begin the droplet reading process.

11. During data acquisitionthe software will display information on preliminary quality of acquired data.

12013769 (10000128583) Rev. E — Instructions For Use
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Bio-Rad SARS-CoV-2 ddPCR Kit

(@ QuantaSoft Version 1.7.4.0917 - X

o

Plate Experiments
B Load
 Save s

B o i i u = = = = = = = =
d d J J d
d d J J d
d d J J d
d d J J d
d 4 J J d
d 4 J J d
d d d d d

Data Analysis Using QuantaSoft Analysis Pro

and install at http://www.bio-rad.com/en-
oad tab. Please refer to the minimum system

1. QuantaSoft Analysis Pro (AP) software is &
us/product/gx200-droplet-digital-pcr-system. 8
requirements before installation.

2. QuantaSoft Analysis Pro (AP) software opens and anal nerated by QuantaSoft Software 1.4 and later.
This software is for analysis only; it cannot be used tor let Reader.

3. After Droplet Reading has completed, right-click the fil
QuantaSoftAnalysisPro. Alternatively, open QSAP by double-

4. Inthe Plate Editortab, select all the wells to be analyzed. With Ex Quantification (DQ);
select Probe Mix Triplex under Assay Information andthenclick App ’ Qon (Table 10) and
click Apply.

Table 10. QuantaSoft Analysis Pro Target Informatid

TargetName | SignalChl | SignalCh2
N1 FAM None

N2 FAM HEX

RP None HEX
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QuantaSoft™ Analysis Pro (1.0.596): nCoV2019EXDxS: Simplex 35Mar2020zi.qlp

File  Plate Editor Tools  Analysis Tools

A2t Dashboard Plate View 1D Amplitude 2D Amplitude Concentration Copy Number Ratio Droplets
U = Edit Tools

oQ oQ Q b
ExDx+N1Simpl| EXDxNegN1Sin ExDx+Multiple Experiment Type

FaM FAM

HEX HEX Direct Quantification (0Q)

oa oa Sample Information
ExDx+N1Simpl | ExXDxNegN 1sin
FAM FAM
HEX HEX
Rpp30

oa oa oa ba
ExDx+N25impl | ExDxNegN2sin| NTCN2Simplex (SR VL)
FAM FAM FAM N1
HEX HEX HEX N2 Supermix
Rpp3®
One-Step RT-ddRCR Kit for Probes

bQ oQ oQ
ExDx+N2Simpl | EXDxNegN2Sin| NTCN2Simg degMult,
FAM FAM FAM p Assay Information

HEX HEX HEX N2
4Rep30 Probe Mix Triplex

Target Name rgetType Signal Ch1  Signal Ch2

oQ oQ

ExDx+RPP30Sil| ExDxNeg 'CRPP30SIM} Y “olex
FAM

HEX HEX HEX

pQ pQ pQ D
EXDX +RPP30Sil| EXD¥NegRPP3(| NTCRPP30im; (]
FAM FAM /
HEX HEX HEX

Clear Selected Wells

pa pQ nQ od
ExDxtNTN2DL | ExD¥NegNTN2| NTCNTN2Dupl | CtriBuffer
FAM FAM
HEX HEX HEX HEX

na nQ nQ pa
ExDxtNTN2DL | ExDxNegN N2 NTCNTN2Dupl | CriBufrer
FAM FAM
HEX HEX HEX HEX

5. Inthe 2D Amplitude tab, select al wells to bg
under Options and select Fixed. The 2D plo
peripheral white spaces.

Clickthe smallgearicon to the right of the 2D plot and
imums and maximums can be adjusted to remove

QuantaSoft™ Analysis Pro (1.0.596): nCoV2019ExD: _CDC_Simplex 35Mai qlp
File  Plate Editor Tools  Analysis Tools

Plate Editor  Dashboard  Plate View 1D Amplitude [ERYYSRael Concentration Copy Number Ratio Droplets
Main Options 3 Options

Graph Tools | chart options
® Auto O Fixed

ﬂ ) L X Axis.
Hm :
Graph Views

B Show Heat Map
Show

® Both

® Merged Wells Display

rid Line

O Individual Wel

ChannelT Amplitude

|
6000

Channel2 Amplitude ‘
1 2 Well Data
ExDx+N1Sif| ExDxNegNT NTCN15imp [E0e TRV \wel - sample ~ Target ~ Conclcopies/ul) - Status ~ Samplel Permix = DyeName(s) = Copies/20piel
A e A A N L [ mEnar | 0 e E-SLEp... | PAVHE; =
- ) Unknown | One-Step... | HEX.
ExDx+N1Sif| ExDxNegN 1| NTCN 15imp [ TR
FaM FAM Y o co4 0|Manual |DQ Unknown |Unknown | One-Step... |FAM
= coa 0| Manual | Unka Unka One-Step... | FAM/HEX
EXDX+N2Sif| EXDxNegN2| NTCN2Simp B a0 onual [y nknown nknown ne-Step. L | ]
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EDxsN2Sit ExDxNegh2| NTCN2Simp (ST D04 0|Manual |DQ Unknown |Unknown | One-Step... |FAM
b v FAM FAM N Dos 0|Manual |pq Unknown |Unknown | One-Step... | FAM/HEX
EXDX+RPP3N EXDxNegRP NTCRPP303! [T D04 0|Manual |DQ Unknown |Unknown | One-step.. |HEX
FAM FAM FAM N £04 0|Manual |pa Unknown |Unknown | One-Step... |FAM
ExDx+RPP3N| ExDxNegRP!| NTCRPP303| ISV IS £04 0|Manual |pQ Unknown | Unknown | One=Step... | FAM/HEX
FEY FAM N €04 0|Manual |pa Unknown Unknown | One-step... |HEX
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@
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P ccoxninz EDaiegt NTONINZDY Ctufier 04 NICMul.. | Rpp30 0| manual |pQ unknown  |Unknown | One-step... |HEX
FAM FAM FAM FAM [ [ 5
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6.

BIORAD

From the Graph Tools to the left of the 2D plot, select one of the Threshold Cluster Modes. Preferred mode can

be selected based on user preferences; the Circular tool may be the most user-friendly. Keep Graph View at

Individual Wells.

QuantaSoft™ Analysis Pro (1.0.596): nCoV2019ExDxS:

InDM_CDC

ampl
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8. Repeatcircling and assigning cluster definitions to all the clusters.

BIORAD

9. Clusterimmediately above the triple negative corresponds to N1 (single-positive, FAM channel).

Simplex 35Mar202

QuantaSoft™ Analysis Pro (1.0.596): nCoV2019ExDxSamplelnDM_CD:!

File  Plate Editor Tools  Analysis Tools

Plate Editor Dashboard Plate View 1D Amplitude Concentration

Main Options

2D Amplitude Copy Number Ratio Droplets

Eed Options

Graph Tools

Graph Views
]

how Heat Map Select to assign cluster

Scale
® Auto O Fixed
X Asis

Min Max

Y Axis

Inc

Min Max Inc

Show. 3 5
2 ! Nz - (5000 |
® Both g N1
® Merged Wells 2 Bty
O Individual Wells £ Ni - Grid Lines
* -
n Rop30
Rpp30
| |
4000 6000
Channel2 Amplitude
1 3 a4 5 Well Data + =
EXDX+N1Sit| EXDXNegNT | NTCN15imp [EEEVT ‘WE'I ~ sample - Target - Conc(copies/pl) = Status - Experiment — ~ TargetType P = Dy = ce
Y T ] = BOE EXUKWL. | I O manuar |0 UrKIowTT UIKIOWTT | UNe-Step-. | PAVI/HE.
= 204 EXDx+M.. | Rppa0 0|Manual |DQ Unknoun Unknown | One-Step... | HEX
EXDR+N1Sif | EXDXNegNT| NTCN1imps (LRI
Y] =Y Ny e 04 ExDxNe.. |N1 0|Manual |DQ Unknown Unknown | One-Step... | FAM
ExDweN2SH | EDNegN2 | NTCN2Smp R 04 ExDxNe. N2 0| manual |pq Unknown Unknown | One-Step... | FAM/HEX L
AM M N1 04 ExDxNe.. |Rpp30 ©|Manual |DQ Unknowin Unknown | One-Step... | HEX
ExDxNegN2 | NTCN2Simp [ D04 ExDxNe.. |N1 0| Manual |DQ Unknown Unknown | One-Step... | FAM
FAM FAM N1 D04 ExDeNe.. |N2 0|Manual |DQ Unknown Unknown | One-Step... | FAM/HEX
EXDX+RPP3N EXDENegRP D04  ExDxNe.. |Rppa0 o[ manual [DQ Unknoun Unknown | One-Step... | HEX
FAM FAM » B4 NTCMul. N1 0|Manual |DQ Unknown Unknown | One-Step... | FAM
EXDX+RPP3(| EXDXNegRP | NTCRPP303! [ T LT NTCMul.. | N2 0| manual |pQ Unknown Unknown | One-Step... | FAM/HEX
FAM FAM N1 0|Manual | DQ Unknown Unknown One-Step... | HEX
EXDX+N1N2 | EXDXNegNT NTCNTNZDN| CtriBuffer * 0| Manual |DQ Unknown Unknown | One-Step... | FAM
G
3 Fd 34 0|Manual |DQ Unknown Unknown One-Step... | FAM/HEX
EXDX+N1N2 | EXDXNegNT NTCNTN2DN CtriBuffer * 0| Manual |DQ Unknown Unknown | One-Step... | HEX 5
FAM 5

10. Clusterat a 45° angle from the triple negati
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BIORAD

11. The clusterimmediately tothe right of the triple-negative cluster corresponds to RP (single-positive, HEX channel).

QuantaSoft™ Analysis Pro (1.0.596): nCoV2019ExDxSamplelnDM_CDC_Simplex 35Mar2020zi.qlp
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12. Above the N1 and N2 single-positive cluste
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BIORAD

13. Above the RP single-positive cluster, there is a double-positive cluster corresponding to droplets that are both
N1 and RP positive.

QuantaSoft™ Analysis Pro (1.0.596): nCoV2019ExDxSampleinDM_CDC_Simplex 35Mar202t
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14. To the right of the N1 and N2 double-pd
corresponding to droplets that are positive fo

an N1, N2 and RP triple-positive cluster
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15. Below the triple-positive cluster thereis an N2 and RP double-positive cluster corresponding to droplets that are
both N2 and RP positive

QuantaSoft™ Analysis Pro (1.0.596): nCoV2019ExDxSamplelnDM_CDC_Simplex 35Mar2020zi.qlp
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16. Clusterassignments are applied upon select ion will look like the image below.
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Note: After applying cluster designation on an entire plate basis, it is essential to select each well and inspect
corresponding clusters. Use the circular to Threshold Cluster Mode tool to reassign tight clusters on a per-
well basis and check for inaccurate clustering or clusters that weren’t entirely selected.

17. Quantifications are provided in the Well Data window on the lower right. Use the triple-bar icon on the upper
right hand of the Well Data table to export data to Excel/csv.
18. The concentrationis statedin copies/uL of the final 1X ddPCR reaction for each of the targets (N1, N2and RP).
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Droplet Reading, Data Acquisition and Analysis with QX Manager

Setting up a run in QX Manager Software

1. QX Manager software is available to download and install at https://www.bio-rad.com/en-us/product/gx-
software?ID=Q1073URA83CC. Click on the Download tab. Please refer to the minimum system requirements
before installation.

2. Both running the Droplet Reader and data analysis can be completed within this software.

QX200 ™ Disk Space (C)

771BR3570 (Ready)

®)
£ smrap

9/3/2020 11:14 AM

BIORAD

Free W Used

QX Manager

27 GB (23%) 90 GB (77%)
Standard Edition Calibration: OK.

Plate Information
|(Required For Run) | (K

5. Add Plate Name and select “One-Step-RT-ddPCR Advanced Kit for Probes” in thé pdown list.
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Bio-Rad SARS-CoV-2 ddPCR Kit

6. Inthe Well Selection tab, selectt

32

i. Target names: N1 (FAM), N2 (FAM/HEX), and RPP30 (HEX).

Experiment type: Direct Quantification
Include sample names and descriptions as desired.

b. AssayType: Probe Mix Triplex

C.

7. If more information would like to be included about the run, this canbe done in the Well Information Tab.
a.
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Qx200 ™

Waste Disk Space (C) O
T e e (N [ Pl =
Standard Edition Cal K oK 0K
8. After finishing with well-name de e setup is complete, prime the instrument by selecting
the Wrench and Screwdriver ta Then select the Tools tab and click Prime. It is
recommended to prime the instrument befo i pch day.

9. Returnto the Add Plate tab on the left ha i igl the Start Run button to begin the droplet reading
process.
10. During data acquisition the software will dis p'agai i e status of the run, and can display well data
during run in the Live Analysis window.
a. To access this, click the Run Status icon in the , then click Open Live Analysis. This
allows live view of data as the machine is reading.
** The software will not allow clustering of the data, b i enotypes of clusters.

Data Analysis Using QX Manager

2. After Droplet Reading has completed, right-click the file for analysis an ith. S&l&ct QX Manager.
Alternatively, open QX Manager and click browse in the Analysis tabtosearch i be analyzed.
3. Ifatemplate was made before the plate was read, all information on the wells S ifn the data file and

this step can be skipped. In the Plate Editor tab, select all the wells to be analyZ€ xperiment Type as
Direct Quantification (DQ); select Probe Mix Triplex under Assay Informationand then click Apply. Enter Target
information (Table 10) and click Apply.
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QX Manager Standard Edition (1.1.341): nCoV2019ExDxSamplelnDM_CDC_Simplex 35Mar2020zi.ddpcr

H sae A saeas W mport/Export L¥ User Settings

+=

Dashboard

Well = Sample description 1 = Sample description2 = Sample description3 = Samp|ed«t
Plate Editor m AG4  ExDx+Multiplex
A04 EXDx+Multiplex
Plate View A04 ExDx+MuIlip\ex
804 ExDx+Multiplex
Bo4  ExDx+Multiplex
Plate 2D BO4  ExDx+Multiplex
co4 ExDxNegMultiplex
1D Amp"tude Qo4 ExDxNegMultiplex
co4 EXDxNegMultiplex
<

2D Amplitude

Chart Display ~

Concentration
RE=Re] Options

Copy Nur’ o
Py . o |l @ Auto O Fixed

Ratio age B X Axis

o . 7 Min (VEYS Inc

o |

Y Axis

Min

|

Data Table Display

Grid Lines

Fractional Abundancr

Event Counts

Channel1 Amplitude

Run Information

| |
6000 8000
Channel2 Amplitude

Reports

4, nalyzed. Click the small gearicon to the right of the 2D plot and
under Options and select Fixed. minimums and maximums can be adjusted to remove
peripheral white spaces.

5. From the Graph Tools to the left of the 2D pl@¥, the Threshold Cluster Modes. Preferred mode can

be selected based on user preferences; the be the most user-friendly.
6. Usingthe mouse cursor, select the bottom |&
pops up. Choose the bottom left, greyassign

QX Manager Standard Edition (1.1.341): nCoV2019ExDxSamplelnDM_CDC_Simplex 35Mar2020zi.dapcr a
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7. Repeatcircling and assigning cluster definitions to all the clusters.

8. Clusterimmediately above the triple negative corresponds to N1 (single-positive, FAM channel).

QX Manager Standard Edition
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9. Clusterata45® anglefrom the triple negative ) N2 (single-positive; FAM and HEX channels).
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10. The clusterimmediately tothe right of the triple-negative cluster corresponds to RP (single-positive, HEX channel).
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QX Manager Standard Edition (1.1.341): nCoV2019ExDxSamplelnDM_CDC_Simplex 35Mar2020zi.ddpcr
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QX Manager Standard Edition (1.1.341): nCoV2019ExDxSamplelnDM_CDC_Simplex 35M~ Jzi.ddper

H sae A savens W import/Export

Dashboard
Plate Editor
Plate View
Plate 2D

1D Amplitude

2D Amplitude

Concentration

a|

z z z z ®» » > »

Well Data

-

L¥ User Settings

+=

ExDx+Multiplex
ExDx+Multiplex
ExDx+Multiplex

ExDx+ Multiplex
ExDx+Multiplex
ExDxNegMultiplex

z2 z 2z 2 >» >» >» >

g B ™ -

ample description 1 =

ExDxNegMultiple
A A
<

Sample description 2 = Sample description3 =

Sample d«t

Copy Number
Ratio
Fractional Abundance

Event Counts

ChannelT Amplitude

Data Table

Run Information

Reports

Select to «

| |
2000 4000 6000 8
Channel2 Amplitude

12. Above the RP single-positive cluster, there is a double-positive cluster corresponding to droplets that are both

N1 and RP positive.
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s a double-positive cluster corresponding to droplets that are both
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QX Manager Standard Edition (1.1.341): nCoV2019ExDxSampleinDM_CDC_Simplex 35Mar2020zi.ddpcr
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14. Below the triple-positive cluster thereis an N2 and RP double-positive cluster corresponding to droplets that are

both N2 and RP positive.
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QX Manager Standard Edition (1.1.341): nCoV2019ExDxSamplelnDM_CDC_Simplex 35Mar2020zi.ddpcr
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Note: After applying cluster designation on an entire plate basis, it is essential to

14000

each well and inspect

corresponding clusters. Use the circular to Threshold Cluster Mode tool to reassign tight clusters on a per-well basis
and check for inaccurate clustering or clusters that weren’t entirely selected.

19. Quantifications are provided in the Well Data window on the Upper right. Use the triple-bar icon on the upper
right hand of the Well Data table to export datato Excel/csv. This can also be done through the Data Table tab

on the left hand side.

20. The concentrationis statedin copies/uL of the final 1X ddPCR reaction for each of the targets (N1, N2 and RP).
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All test controls should be examined prior to interpretation of patient results. Ifthe controls are not valid, the patient
results cannot be interpreted.

Interpretation of Results

1. Bio-Rad SARS-CoV-2 ddPCR Kit Controls — Positive, Negative and Extraction

No Template Control (NTC)
The NTC consists of
for the triplex prg

ing nuclease-free waterin the one step RT-ddPCR reaction instead of RNA. The NTC reactions
hould not exhibit positive signal in any channel (HEX or FAM) for any of the three targets

tested, N1, N2g the NTC reactions exhibit positivity, sample contamination may have occurred. Invalidate
the run and with the residual extracted nucleic acid with strict adherence to the guidelines. If the
repeat tes% is pe act andre-test allsamples that were included in that batch.

positive droplets for eac andRP (> 10.8 cp/pL and > 150 positive droplets).

Extraction Control

ith the following primer and probe sets: N1, N2 (>28.8 cp/uL and 2170

The Exact Dx SARS-CoV-2 Negative Co i as an extraction control. When the negative control is run with the

noninfectious cultured human cell material. Pur
probe set (210.8 cp/uL and = 150 positive dropl
<1 positive droplet).

hould yield a positive result with the RP primerand
with all SARS-CoV-2 markers (0.1 cp/uLand

Assessment of clinical specimentest results should be per itif® and negative controls have been
examined and determined to be valid and acceptable. A control or i nsidered valid if it meets both

the expected copies/pL concentrationand the number of positive i able 11. If the controls are
not valid, the patient results cannot be interpreted. The software cafeul alue as well as the number
of positive droplets. Given that all controls perform as expected, the u ameters tomanually
determine whether the N1 and N2 targets are present in the sample pe etation (Table 12).
The final testinterpretationis qualitative. A sample requires 25000 accepte d as SARS-CoV-2
detected and 210000 accepted events to be interpreted as SARS-CoV-2 not dete lower accepted

events than these cutoffs should be considered invalid.

The expected performance of the Bio-Rad SARS-CoV-2 ddPCR assay controls is in Table 117

12013769 (10000128583) Rev. E — Instructions For Use

39



Bio-Rad SARS-CoV-2 ddPCR Kit

Table 11. Expected Performance of Controls Required for the Bio-Rad SARS-CoV-2 ddPCR Kit

Control External . SARS-CoV-2 L] Expe.ct.ed cp/ut
Tvoe Control Name Used to Monitor Control (# of positive droplets)
P N1 N2 RP N1 N2 RP
bositive | EDXSARS-COV2 | .T“bSFanlt'a(:ireage.”t N b bositi ot >288 | »288 | 210.8
ositive Standard ailure including prime ositive ositive ositive (2170) | (2170) | (2150)
and probe integrity
Reagentand/or
Negative environmental Negative | Negative | Negative None detected
contamination
Extraction Fallu:icl)rcmsgﬁrrzctlon Negative | Negative | Positive <(2'11) 7211) (22112(?)
*<0.1 (<1); values are bg f R ddPCR assay and are considered negative for N1 and N2

All clinical samples shodli#l i asitive si@yal with the RNase P primers and probe, thus indicating the presence of
the human RNase P gendg@ai ) ase Pin any clinical specimens may indicate:

Improper extraction of i i clinical materials resulting in loss of RNA and/or RNA degradation

If the RP assay does not produce a positive resul al specimens, interpret as follows:
If the SARS-CoV-2 N1 and/or N2 is/are pd8itive even i ence of a positive RP, the result should be
considered valid. It is possible that some salgh it RNase P positive droplets due to low cell
numbers in the original clinical sample. A negat® s not preclude the presence of SARS-CoV-2 virus

RNAin a clinical specimen.

If all SARS-CoV-2 markers AND RNase P are negative f
the specimen. Ifresidual specimen is available, repeat the extra repeat the test. Ifallmarkers
remain negative after re-test, report the results as invalid and be collectedif possible.

When all controls exhibit the expected performance, a specimenis c ARS-CoV-2 markers
(N1, N2) do not present positive droplets AND the RNase P presents po

When all controls exhibit the expected performance, a specimenis considered g bV-2 if the SARS-
CoV-2 markers N1 and/or N2 exhibit >2 positive droplets and >0.1 cp/uL. The Ay not be positive

as described above, but the SARS-CoV-2 result is still valid.
When all controls exhibit the expected performance but there are <2 positive droplets Tor the SARS-CoV-2 markers
(N1, N2) OR for the RNase P, the result is invalid. The extracted RNA from the specimen should be retested. If
residual RNAis not available, re-extract RNA from residual specimen andre-test. Ifthe retested sample is negative
for all markers and RNase P, the result is invalid and collection of a new specimen from the patient should be
considered.

If the extraction control (SARS-CoV-2 Negative) is positive for N1 or N2, then contamination may have occurred
during extraction or sample processing. Invalidate all results for specimens extracted alongside the extraction
control. Re-extract specimens and extraction control and re-test.

40
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A tabularized version of the Interpretation Guide is in Table 12. The concentration (cp/uL) and the number of positive
droplets are displayed in QuantaSoft Analysis Pro for each well tested. A clinical sample is considered valid if it meets
both the expected copies/uL concentration and the number of positive droplets as outlined in Table 12. For ease of
interpretation, the user canrefer to this table.

Table 12. Bio-Rad SARS-CoV-2 ddPCR Kit Results Interpretation Guide

SARS-CoV-2 SARS-CoV-2 Internal Control
N1 N2 RP . .
Expected cp/pL ' ted cp/pL Expected cp/pL Interpretation Actions
(# of positive droplets) e droplets) | (# of positive droplets)
Ne<ggtive P(is(;tg/e SARS-CoV-2 not | Store samplesat-70°Cand referto the
: =v appropriate Public Health laborato
(<2) (24) detected pprop ry
Positive o ) SARS-CoV-2 Store samples at-70°Cand referto the
?35 tive or Negative detected appropriate Public Health laboratory
N . . Repeatextractionand RT-ddPCR. If the
eggtive eggt;ve Invalid repeatedresult remains invalid, consider
<0 <9 nvall collectinganewspecimenfromthe
(<2) (<2) patient.

If only one of the two targetsis positive

Store samples at-70°Cand referto the

T>02} appropriate Public Health laboratory
Limitations
Bio-Rad SARS-CoV-2 ddPCR Kit has been evaluated only for use in cofibinati 2019-nCoV CDC ddPCR Triplex
Probe Assay, One-Step RT-ddPCR Advanced Mix for Probes Kit a i ic SARS-CoV-2 Standard and

Negative reagents for use on the QX200 and QXDx Digital Droplet
Reliable results depend on proper sample collection, storage and han
Detection of SARS-CoV-2 RNA may be affected by sample collection
symptoms), and/or stage of infection.

The Bio-Rad SARS-CoV-2 ddPCR Kit is for in vitro diagnostic use under FDA E tion (EUA) only.
Testing is limited to laboratories certified under the Clinical Laboratory Improvemé
U.S.C. §263a, that meet requirements to perform high complexity tests.
Performance of the SARS-CoV-2 ddPCR Kit was established using nasopharyngeal s PWever, oropharyngeal
swabs, anterior nasal and mid-turbinate nasal swabs, nasopharyngeal washes/aspirates or nasal aspirates as well as
bronchoalveolar lavage (BALs) specimens are acceptable specimen types for use with the SARS-CoV-2 ddPCR Kit but
performance has not been established.

The outputs of the SARS-CoV-2 ddPCR Kit are quantitative including copies/uL and number of positive droplets. The
user assesses these cut-off values for both sample concentration and positive droplets to make a qualitative call of
SARS-CoV-2 detected or not detected; however, the values reported should not be used or interpreted as quantitative.
As with any molecular test, mutations within the target regions of the Bio-Rad SARS-CoV-2 ddPCR Kit could affect
primer and/or probe binding resulting in failure to detect the presence of virus.
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8. Due to inherent differences between technologies, it is recommended that, prior to switching from one technology
to the next, users perform method correlation studies in their laboratory to qualify technology differences. One
hundred percent agreement between the results should not be expected due to aforementioned differences between
technologies. Users should follow their own specific policies/procedures.

9. False negative or invalid results may occur due to interference. The Internal Control is included in the Bio-Rad SARS-
CoV-2 ddPCR Kit to help identify the specimens containing substances that may interfere with nucleic acid isolation
and PCR amplification.

10. The performance of this test was established based on the evaluation of a limited number of clinical specimens. Clinical
performance has nojgdgen established with all circulating variants but is anticipated to be reflective of the prevalent
variantsin circul e time and location of the clinical evaluation. Performance at the time of testing may vary

culating, including newly emerging strains of SARS-CoV-2 and their prevalence, which

The Bio-Rad SARS-CoV-2 d i ization, along with the authorized Fact Sheet for Healthcare Providers,
the authorized Fact Sheet fo i ized labeling are available on the FDA website:

https://www.fda.gov/medical-de -2019-covid-19-emergency-use-authorizations-medical-

devices/in-vitro-diagnostics-euas.

ARS-CoV-2 ddPCR Kit, the relevant Conditions of
g the Bio-Rad SARS-CoV-2 ddPCR Kit will include
Eent circumstances, other appropriate methods for

A. However, to assist clinical labora
Authorization are listed below: Authorized
with test result reports, allauthorized Fact S

B. Authorized laboratories using the Bio-Rad SAF Kit will use your product as outlined in the
authorized labeling. Deviations from the authorized ing the authorized instruments,
authorized extraction methods, authorized clinical s jaced control materials, authorized
other ancillary reagents and authorized materials required to i RS-CoV-2 ddPCR Kit are not
permitted.

report to DMD/OHT7-OIR/OPEQ/CDRH (via email: CDRH-EUA-Reporting@fda.h? ® Bio-Rad Technical
Support at 1-800-2BIORAD (1-800-224-6723) any suspected occurrence of false positive or false negative results
and significant deviations from the established performance characteristics of the Bio-Rad SARS-CoV-2 ddPCR Kit

of which they become aware.

F. All laboratory personnel using the Bio-Rad SARS-CoV-2 ddPCR Kit must be appropriately trained in ddPCR
techniques and use appropriate laboratory and personal protective equipment when handling this kit, and use
your product in accordance with the authorized labeling.

G. Bio-RadLaboratories Inc, authorized distributors, and authorized laboratories using your product will ensure that
any records associated with this EUA are maintained until otherwise notified by FDA. Such records will be made
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1For ease of reference, this refers to, “laboratories certified under the Clinical Laboratory Improvement Amendments of
1988 (CLIA), 42 U.S.C. §263a, that meet requirements to perform high complexity tests as “authorized laboratories.”

available to FDA for inspection upon request.

Analytical Performance Characteristics

Analytical Sensitivi

Limit of detection (L determine the lowest detectable concentration of SARS-CoV-2 at which greater or equal
to 95% of all (tr icates (=19/20) test positive. To determine the LoD, a heat-inactivated virus from a
commercial so PV-2 strain VR-1986HK, 390E6 copies/mL) was serially diluted in a background of pooled
nasopharyngead concentration levels, with 10-fold serial dilutions betweenthe levels, were tested

with 3 extraction replicg ion and single RT-ddPCR replicate per extraction per level. This was performed
in three sets, one for e3 lidated for use with the Bio-Rad SARS-CoV-2 ddPCR Kit: QlAamp Viral RNA
manual, Thermo Mag agMAX on the KingFisher Flex system. Each manual extraction set was

run and analyzed with bot antaSoft 1.7 and QuantaSoft Analysis Pro 1.0 or QX Manager 1.1. The
KingFisher Flex extraction set aSoft 1.7 and analyzed with QuantaSoft Analysis Pro 1.0. LoD testing was
completed on the C1000 Touch r with 96=Deep Well Reaction Module. The results from the preliminary

range finding studies are summarizedinT
Manager 1.1, respectively.

A confirmation of the LoD was determined based o
both targets (400 copies/mL) plus two 2-fold seria
extractionreplicates. After the initial confirmation t

entration at which 3/3 replicates were positive for
(200 and 100 copies/mL), each with 20 individual
jional intermediate levels were required (180

and 150 copies/mL) toidentify the LoD, each with 201 eplicates. The LoD for both extraction kits, the
Thermo MagMAX Viral/Pathogen Nucleic Acid Isolation k J d automated on the KingFisher Flex System) and
QlAamp Viral RNA Mini Kit, was 150 cp/mL as summarizedin T Table 16 respectively for plates run

with QuantaSoft 1.7 and analyzed with QuantaSoft Analysis Pr&#.0. i afiboD studies for samples extracted
with the manual MagMAXand QlAamp methods and analyzed with the, ag . e shown in Table 18 and Table

19. LoD studies on the Bio-Rad SARS-CoV-2 ddPCR Kit confirmed equi gcid extraction kits (manual
and automated protocols) and both software platforms including the Qfan QX Marager applications.
Table 13. Initial Limit of Detection Evaluation of the Bio-
Software: QuantaSoft 1.7 and QuantaSoft Anal )
Samples extracted with Thermo MagMAX Samples extrg@ed wi b Viral RNA
SARS- N1 Positive Replicates N2 Positive Replicates . . . .
CoV-2 / Total Number of / Total Number of N1 Positive Replicaté Dsitive Replicates
copies/mL Replicates Replicates / Totall\{umberof / Totall\{umberof
Replicates Replicates
Manual KingFisher| Manual KingFisher
4.E+07 3/3 3/3 3/3 3/3 3/3 3/3
4.E+06 3/3 3/3 3/3 3/3 3/3 3/3
4.E+05 3/3 3/3 3/3 3/3 3/3 3/3
4.E+04 3/3 3/3 3/3 3/3 3/3 3/3
4000 3/3 3/3 3/3 3/3 3/3 3/3
43
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I—

40 0/3
4 1/3 0/3 0/3 0/3 1/3 0/3
0.4 0/3 0/3 0/3 0/3 0/3 0/3

Table 14. Bio-Rag

RS-CoV-2 ddPCR Kit Limit of Detection using Thermo MagMAX extraction kit,
are: QuantaSoft 1.7 + QuantaSoft Analysis Pro 1.0)

ddPCR Concentration (copies/pL) . . .

Valid Positive | Positivity
N1 N2
Samples | Samples | Percent
Avg | Std Dev

0.95 0.37 20 20 100%

0.43 0.16 20 20 100%

20 19 95%

Table 15. Bio-Rad SARS-CoV-2 ddPCR Kit Li
automated protocol on KingFisher Flex sys

1.0)
Sample ddPCR Concentration (copi
i Positivity
Concentration N1
i Percent
(copies/mL) Avg | StdDev | Avg
400 0.47 0.19 0.46 0.1 100%
200 0.15

Table 16. Bio-Rad SARS-CoV-2 ddPCR Kit Limit of Detection using QlAamp Viral R
(Software: QuantaSoft 1.7 + QuantaSoft Analysis Pro 1.0)

A extraction kit

12013769 (10000128583) Rev. E — Instructions For Use

Sample ddPCR Concentration (copies/pL)
. Valid Positive | Positivity
Concentration N1 N2
. Samples | Samples | Percent
(copies/mL) Avg | StdDev | Avg | StdDev
400 0.95 0.26 0.88 0.26 20 20 100%
200 0.43 0.20 0.41 0.18 20 20 100%
180 0.35 0.17 0.28 0.12 20 19 95%
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100

85%

Table 17. Initial Limit of Detection Evaluation of the Bio-Rad SARS-CoV-2 ddPCR Kit(Software: QX

Manager 1.1)

SARS-CoV-2
copies/mL

ales extracted with Thermo MagMAX

(manual)

Samples extracted with QlAamp Viral RNA

N2 Positive Replicates
/ Total Number of

N1 Positive Replicates
/ Total Number of

N2 Positive Replicates
/ Total Number of

Replicates Replicates Replicates
4.E+07 3/3 3/3 3/3
4.E+06 3/3 3/3 3/3
4.E+05 3/3 3/3 3/3
4.E+04 3/3 3/3 3/3

3/

3/3

3/3

Table 18. Bio-Rad SARS-CoV-2 ddPCR Kit Limi
manual protocol (Software: QX Manager 1.1)

Sample ddPCR Concentration (copfes/uL)
. Positivity
Concentration N1 N2
. Percent
(copies/mL) Avg | StdDev | Avg | StdD
400 0.80 0.36 0.78 0.26
200 0.49 0.15 0.54 0.20
180 0.19

Table 19. Bio-Rad SARS-CoV-2 ddPCR Kit Limit of Detection using QlAamp Viral RNA extraction kit
(Software: QX Manager 1.1)

Sample ddPCR Concentration (copies/pL)
. Valid Positive | Positivity
Concentration N1 N2
. Samples | Samples | Percent
(copies/mL) Avg | StdDev | Avg | StdDev
400 0.99 0.60 0.93 0.32 20 20 100%
200 0.44 0.18 0.40 0.18 20 20 100%
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180 0.30 0.16 0.34 0.14 20 19 95%

100 0.25 0.19 0.22 0.22 20 16 80%

Inclusivity

Bio-Rad SARS-CoV-2 Kit uses the same sequences for N1, N2 and RP as the CDC authorized assay. CDC performed an
alignment with the oligonucleotide primer and probe sequences of the CDC 2019 nCoV Real Time RT-PCR Diagnostic Panel
with all publicly availah cleic acid sequences for SARS-CoV-2 in the Global Initiative on Sharing All Influenza Data
(GISAID, https://wwy i g) database as of June 20, 2020 to demonstrate the predicted inclusivity of the CDC 2019
nCoV Real-TimeR i ic panel. An evaluation of 31,623 available SARS-CoV-2 sequences in GISAID was used in

probe, the freqtiency of as < 1%, indicating that prevalence of the mismatches were sporadic. Only one
sequence (0.0032%) ha ismatches in the N1 probe, and one other sequence from a different isolate

The risk of a single mismatch
of the primers and probes with i atures >6Q°C and run conditions of the assaywithannealing temperature
at55°Cto tolerate one totwo mismatches

Analytical Specificity (Cross-Rea

by downloading one GenBank reference sequence
aredagainst the Bio-Rad SARS-CoV-2 targets,

In silico analysis for the pathogens listed in Table 2@l
per genome for each of the organisms. The referen

strands with a homology of >80% on the same target withina sho apart, potential amplifications were
flagged. No potential unintended cross reactivity is expected lysis except for SARS-coronavirus
with the N2 target.

As reported under the CDC EUA, the insilico analysis for the N1 primer, i equence homology of the
N1 probe with SARS coronavirus and Bat SARS-like coronavirus genome. erse primers showed
no sequence homology with SARS coronavirus and Bat SARS-like coronavirus . e primers and probe
results, there is no significant homologies with human genome, other corona lora that would
predict potential false positive RT-ddPCR results.

*Analysis of the forward primer of the N2 target showed high homology to Bat SARS- Wses. However, the
reverse primer and probe sequences showed no significant homology with human genome, O oronaviruses or human
microflora was observed that would predict potential false positive RT-ddPCR results. Combining the primers and probe
results, thereis no prediction of potential false positive RT-ddPCR results.

Table 20. In silico analysis for SARS-CoV-2

Pathogens tested in-silico Unintended Cross-reactivityto N1 | Unintended Cross-reactivityto N2

SARS-coronavirus None detected Homology match 92%*
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Pathogens tested in-silico

Unintended Cross-reactivityto N1 | Unintended Cross-reactivityto N2

MERS-coronavirus

None detected

None detected

Human adenovirus A

None detected

None detected

Human adenovirus B1

None detected

None detected

Human adenovirus B2

None detected

None detected

Human adenovirus C

None detected

None detected

Human adeng

None detected

None detected

None detected

None detected

None detected

None detected

None detected

None detected

None detected

None detected

None detected

None detected

Parainfluenzd vig

None detected

None detected

Parainfluenza vi

None detected

None detected

Influenza A H3N2

None detected

None detected

Influenza A H2N2

Influenza A H7N9
Influenza A HIN1

detected

None detected

None detected

None detected

Influenza B

None detected

Human enterovirus A

None detected

Human enterovirus B

Enterovirus E, Bovine enterovirus

Enterovirus F

None detected

None detected

None detected

Enterovirus G, Porcine enterovirus 9

None defected

None detected

Enterovirus H, Simian enterovirus A

None detected

None detected

EnterovirusJ strain 1631

None detected

one detected

Enterovirus J strain N203

None detected

Respiratory syncytial virus

None detected

Rhinovirus A, Human rhinovirus 89

None detected

Rhinovirus A, Humanrhinovirus 1 strain
ATCCVR-1559

None detected

Rhinovirus B

None detected

fOne detected

Rhinovirus C, Human rhinovirus C

None detected

None detected

Rhinovirus C, Human rhinovirus NAT001

None detected

None detected

Haemophilus influenzae

None detected

None detected

Legionella pneumophila

None detected

None detected

Mycobacterium tuberculosis

None detected

None detected

Streptococcus pneumoniae

None detected

None detected

Streptococcus pyogenes

None detected

None detected
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Pathogens tested in-silico Unintended Cross-reactivityto N1 | Unintended Cross-reactivityto N2
Enterovirus (e.g. EV68) None detected None detected
Pneumocystis jirovecii None detected None detected

Clinical Evaluation

d SARS-CoV-2 ddPCR Kit with nasopharyngeal swab clinical samples was evaluated using 40
ples and 39 confirmed positive clinical samples collected from patients with signs and

The performance of Biog
individual negative cli
symptoms of an
packageinsert g i vice. Samples were stored frozen at -80°C until use. Samples were tested for COVID-19

Nucleic acid extractioMw e,on the set of 79 samples, once with the ThermoFisher MagMAX
Viral/Pathogen Nucleic Ac i with the QlAamp Viral RNA Mini Kit. Negative samples and a range of
low, moderate and high positi ini ererandomized, blinded and tested with the Bio-Rad SARS-CoV-2 ddPCR

Kit on the C1000 Touch Therma i Deep Well Reaction Module. Both the positive percent agreement (PPA)
and negative percent agreement (NPA) w | [81.37, 99.11] for the sample set extracted with Thermo
MagMAX, as showninTable 21. The PPA wa§9 5% CI1[80.47,99.06] and the NPA was 95.00%, 95% CI[81.79, 99.13]
for the sample set extracted with QlAa ‘ 3 own in Table 23. Discordant analysis for the 2 false

positives and 2 false negatives was performed with pvel Coronavirus Real Time RT-PCR Diagnostic Panel
and these results were 100% concordantwith the B -2 ddPCRKit (Tables 22 and 24). The Bio-Rad SARS-

Bio-Rad SARS-CoV-2 Positive
Bio-Rad SARS-CoV-2 Negative 2

PPA =94.87%, 95% Cl [81.37,9
NPA =94.87%, 95% Cl [81.37,99.1

A total of 78 samples were available for analysis when using the Thermo MagMAX eXtrag huse one sample
was excluded due to aninvalid test result (the internal control was negative, e.g. no i ected and there
were no N1 or N2 positive droplets). There was a total of 4 discordant cases which wer&@aljudi ¥ with a third test —
the CDC 2019-Novel Coronavirus (2019-nCoV) Real-Time RT-PCR Diagnostic Panel. The detai ation for the excluded
case, the discordant cases and the adjudication results are describedin Table 22.

Table 22. Description of excluded and discordant cases with samples extracted with the Thermo
MagMAX extraction method
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Bio-Rad SARS-CoV-2
ddPCRKit

EUA Authorized

Case ID Comparator Test

Adjudication Test
(CDC EUA Assay)

132 Invalid Negative

Negative

N1 Cq=N/A
N2 Cq=N/A
RPCq=25.41

Positive

N1 concentration=0.182cp/uL
N2 concentration=0.364 cp/uL
RP concentration=71.6cp/uL

619 Negative

Positive
N1Cqg=33.33
N2 Cq=35.6
RP Cq=26.83

itive
trati =0.171
oncentration cp/ul Negative

Positive

N1Cq=35.52

N2 Cq=41.48 (negative)
RP Cq = 26.65

Positive

Negative

N1 Cq=N/A
N2 Cq=N/A
RP Cq=27.05

398 Positive

Negative
N1 Cq=N/A
N2 Cq=N/A

RP Cq=26.6

Comparator Test Negative

Bio-Rad SARS-CoV-2 Positive

2

Bio-Rad SARS-CoV-2 Negative

excluded due to insufficient specimen available for extraction. The same 4 di
for the excluded case andthe discordant cases is describedin Table 24.

Table 24. Description of excluded and discordant cases with samples extracte®

A extraction) against comparator test

method
Case ID Bio-Rad SARS-CoV-2 ddPCR Kit EUA Authorized Adjudication Test
Comparator Test (CDC EUA Assay)
998 Not enough specimen to test | Positive N/A
a4 Not enough specimen to test | Positive N/A
Positive Positive
N1 concentration=0.166cp/uL . N1Cqg=33.33
619 N2 concentration=0.498 cp/uL Negative N2 Cg=35.6
RP concentration=59.1cp/uL RP Cq=26.83

12013769 (10000128583) Rev. E — Instructions For Use

49



Bio-Rad SARS-CoV-2 ddPCR Kit

. . EUA Authorized Adjudication Test
Case ID Bio-Rad SARS-CoV-2 ddPCR Kit ComparatorTest (CDC EUA Assay)
Positive Positive
N1 concentration=0.383cp/uL . N1Cqg=35.52
127 Negat
N2 concentration=0.230cp/uL egative N2 Cq=41.48 (negative)
RP concentration=124cp/uL RP Cq=26.65
Negative Negative
N1 concentration=0cp/uL . N1 Cqg=N/A
818 N2 concentration=0cp/uL Positive N2 Cqg=N/A
P concentration=59.6cp/uL RPCq=27.05
Negative
Ocp/uL . N1 Cq=N/A
0cp/ul Positive N2 Cq = N/A
51.1cp/uL RPCg=26.6
FDA SARS-CoV- nel Testing
The evaluation of sensitivityand s-reactivity was performed using reference material (T1), blinded samples

and a standard protocol provided by the F uded a range finding study and a confirmatory study for LoD.
Blinded sample testing was used to esta o confirm the LoD. The extraction method used was the
ThermoFisher MagMAX Pathogen/Nuclei i e Bio-Rad QX200 AutoDG Digital Droplet PCR System.
The results are summarizedin Table 25.

Table 25. Summary of LoD Confirmatid BDA SARS-CoV-2 Reference Panel
Reference Materials . . .
Provided by FDA Specimen Type Cross-Reactivity
SARS-CoV-2 N/A
Nasopharyngeal Swabs
MERS-CoV ND

NDU/mL= RNA NAAT detectable units/mL
N/A: Not applicable
ND: Not detected

References:
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50
12013769 (10000128583) Rev. E — Instructions For Use



	Translations:
	Symbols Lexicon:
	Bio-Rad Technical Support
	Legal Notices
	Safety and Regulatory Compliance
	Bio-Rad SARS-CoV-2 ddPCR Kit Warnings and Precautions
	PPE (Personal Protective Equipment) Training
	Summary and Explanation
	Principle of the Procedure
	Bio-Rad SARS-CoV-2 ddPCR Kit Workflow
	Reagents and Instruments
	Materials Provided
	Materials Required but Not Provided
	Reagents & Consumables:
	Reagents for RNA Purification
	Generic Reagents and Consumables for Droplet Digital PCR
	Instrumentation, Software and General Laboratory Equipment:



	General Precautions & Warnings
	Specimen Collection, Transport and Storage
	Reagent Preparation and Storage
	Control Materials
	Nucleic Acid Extraction
	Bio-Rad SARS-CoV-2 ddPCR Kit Protocol
	Overview:
	Description of Test Steps:
	Preparation of One-Step RT-ddPCR Reactions
	Droplet Generation:
	RT- ddPCR (C1000 Touch or S1000 with 96-Deep Well Reaction Module Thermal Cyclers)
	Droplet Reading, Data Acquisition and Analysis with QuantaSoft 1.7
	Droplet Reading, Data Acquisition and Analysis with QX Manager

	Interpretation of Results
	1. Bio-Rad SARS-CoV-2 ddPCR Kit Controls – Positive, Negative and Extraction
	2. Examination and Interpretation of Patient Specimen Results

	Limitations
	Analytical Performance Characteristics
	Analytical Sensitivity
	Inclusivity
	Analytical Specificity (Cross-Reactivity)

	Clinical Evaluation
	FDA SARS-CoV-2 Reference Panel Testing
	References:



